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FAANANIKHEY TATPIK Y

AIMHNIAIA EKAOZH THZ IATPIKHZ ETAIPEIAZ AOHNQN

Ta Apxeia EAAnvikris lampikrig 6€xovTan yio dn-
HOOTEVOT VOOKOTIATEIS, EPEVVNTIKES EPYOTIES,
eviIaQEPOVTES TEPITTMOEIG, YEVIKG BEpaATA,
Bpayeies dnpoaieboeig, Gpbpa Xuvexi{opevng
latpikiig Exmraibevong kan ypappata Tpog T
Yovra€n, otnv EMnviki  atnv AyyAiki YAdooa.
AmooTéANeTan évar aVTIYPaQo Twv TPog dnpo-
ofevon Gpbpwv, on SielBuvon Tou Mepiodikoo.

Madi pe Ta vToPoAXSpeva GpBpar TPETEI
amapaiThTa va uToBaAAeTON, ETOKPIBWOS OL-
HTIANPWUEVO, TO «ZUVODEVTIKG EVTUTIO UTTIOPOAFS
£PYOOIRVY, UTTGOEIYHA TOV OTTOiOL LTIGPXEI O€
KkGBe TeU0g TOU MePIodikoU.

‘Ocov apopd o oUVTAEN TWV EPYAOIAY, TO
IMepiodikd akoAovBei Tig uTTodEiEEIg TNG AleBvoug
EmTtpomAg XuvTakT@v latpikdv Mepiodikdv
(Uniform Requirements for Manuscripts Submitted
to Biomedical Journals, 1997). Eqiotdran iiaiTepa
1) TpOoOX1} TWV CUYYpaPEWV 0T oUvVTagH Sopn-
HEVOV TIEPINJPEWV TWV EPEVVNTIKWY EPYAOICV
(EMNVIKAG kot OYYAIKIG) Kl GTNY Qvorypopr] Twv
aToiyeiwv NG oeAidag Tou TiTAOL Kal OTIG V0
YADOOES. AeTITOpEPETTEPES TTANPOPOPIES, YIoi TN
obvtadn kai TR vTTOPOAL TV EpYATIY, LTIGP-
XOULV OTO TIPWTO TEDXOG TOU TPEXOVTOG TGHOU.

‘O, dnpoaiedeTan oo Mepiodikd Sev pmoper

va avadnpooieuTel Ywpis ypamT Gdeia Tou
AievBovTh Zovtagns. To vAikG Twv GpBpwv
mov dnpooiedovTal, Hev eMOTPEPETAI OTOUG
OULYYPOPELS.

A16pOwon TOV TUTOYPOPIKAV SoKIpiv
o6 TOUG OUYYPAEIS YiveTan pévo piar popd,
XOPIG Vo EMITPETOVTOI EKTETAPEVEG OAAOYEG
Twv GpBpwv.

H mopayyehion avatimv yivetar pe amev-
Belag oLVEVYVONON TWV CLYYPOPEWY HE TOV
k6T Ko To KG0TOG TOUG PapUver £ oAokApou
TOUG OUYYPOELS.

Ta GpBpa Tou Hev PEPouY XPovoroyIKES evdei-
&eig uToPoArg Kot Eykpiang, EXOUV YpOpel PETE
amé wpéokAnon tng TuvTakTikig EmTpotis.
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INTRODUCTORY REMARKS
EIZATQIKA IXOAIA

The current Supplement of the Hellenic Medical Archives
contains the Proceedings of the Xith IAHN Congress in
Larissa - Greece, on 12-15 September 2019. We are grateful
to the 185 year-old Athens Medical Society for deciding to
publish them in its Journal. The Congress abstracts have
already been published, independently of the Book of
Abstracts, in vol. 31, issue 2, 2019 of the Hellenic Nephrol-
ogy (https://www.ene.gr/eneojs_new/index.php/en/issue/
view/80), the Quarterly Journal of the Hellenic Society of
Nephrology, which we deeply thank. The Congress and
the publication followed on the same very successful
previous ones, albeit with some innovations. It always
desirable to follow tradition in every aspects of life but
with some new practices in order to prolong the survival
of its main principles. And, as survival is not enough, further
development is needed.

The result is much more due to the authors’ enthusiastic
participation and the spirit of good will during the editorial
procedures and far less to the organisers and editors. The
novelties introduced were the inclusion in the Congress of
speakers from close and far away, ranging from Latvia to
Morocco and from the USA to Australia. There were five
plenary lectures, 29 oral and 23 poster presentations on
familiar or exotic issues. A second novelty was that the
posters were not displayed as physical papers on the
walls but as short oral communications and thirdly, there
were several video presentations. The whole was topped
by cultural events. The visit to the unique monastic city
of Meteora, to the modern Archaeological Museum of
Larissa, to the tomb of the Father of Medicine and finally

Copyright © Athens Medical Society
www.mednet.gr/archives
ARCHIVES OF HELLENIC MEDICINE: ISSN 11-05-3992

the attendance of a special dance performance based on
Hippocrates' life allowed participants a better understand-
ing of the place and its history. Hence, a link was built
between archaeology and nephrology, and on this we
will elaborate further on.

The publication was decided for the first time to include
all submitted papers, as the allocation of an abstract to
the oral or poster session does not always do justice to
good works and is constrained by the time available and
the politics of any organisation. We introduced a very strict
editing in four levels including proofreading, standard
editing, extensive editing, and occasionally rewriting. We
are grateful for the collegiality shown by the authors in all
steps of the editing procedure. Thanks are due to several
groups and persons. The IAHN’s Council, the Organising,
Publishing and Local Committees, the University of Thessaly
and the Larissa municipal authority, Manolis Stephanakis
of Technogramma Printing House, Emily Diamandopoulou,
Founder, Rhyme and Reason Language Services, Sklia Kiki,
text modulator, and lastly but not last the Sponsors.
Above all, to the participants and authors who did not
spare time, effort and costs to come and contribute to the
success of the Congress and the following Publication. To
all of them we are deeply grateful. Our goal was to publish
a volume containing an array of interesting contributions
to the History of Nephrology. If we succeeded in this, the
readers will judge.

loannis Stefanidis

President of the Congress
President IAHN

Janusz Ostrowski
Past-President IAHN

Athanasios Diamandopoulos
Chairman Publishing Committee



INTRODUCTORY REMARKS
EIZATQITKA ZXOAIA

Introduction
(Archaeology’s and Nephrology’s errata)

In this Introduction to the Proceedings of the Larissa XIth International
Congress of the International Association for the History of Nephrology,
we present some general thoughts on the errors made by Archaeology and
Nephrology and efforts to rectify them. Starting from the claim made by the
Organising Committee about Larissa as the place where Hippocrates died, we
elaborate on the validity of this claim and the discovery of his tomb there. We
then proceed to presenting two other Medieval legendary discoveries of his
tomb, the one connected with the Capsula Eburnea and the other with the
Holy Grail. Similarities are traced between these tombs and those -equally
legendary- of Plato and Hermes Trismegistus. Examples of Nephrology’s
historical errors presented are those connected with the treatments by
bloodletting, cupping, mercury and arsenic administration, treating dialysis
water with aluminium and the widespread use of plastic. All these methods
and materials had been highly applauded when first introduced and it took
many years —even millennia- for their detrimental effects on the kidneys and
the environment to be accepted and steps to be taken to eliminate their use.
In an apologetic manner, we tried to present some explanation of their pro-
ponents’faith in their beneficial effects and to suggest a cautious way when
dealing with “miraculous” treatments of the past but also with some modern
ones. Intelligence and science are not always infallible. Common sense, art,
and in-depth knowledge should be the cornerstone on any Congress on the
study of the History of its field.

Following the example of the previous editors of the
IAHN Proceedings, chiefly Professors Natale de Santo and
Garabet Eknoyan, it is compelling to add some more gen-

1.1. Larissa
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The grant claim of the city of Larissa, which hosted the

eral thoughts in the Congress Proceedings, this time on
Archaeology and Nephrology, as stated in the preceding
Prologue. As the subject is vast, we will mention only errors,
fake discoveries and the attempts to rectify them.

1. ARCHAEOLOGY'’S ERRORS

The term “Archaeology” is used here in its broader
sense, including archeology per se, history and legend.
The starting point this time will be tombs, burials and
their contents. This choice is natural for archaeology,
which mainly focuses on the dead, their activities and
environment. Their last environment is the tomb, which,
surprisingly, sometimes moves around. It is fitting for these
Proceedings to start the discussion on false discoveries
with Hippocrates’ tomb(s).

Congress, is that it is “The place where Asclepios was born
and Hippocrates died”. It is worth elaborating on this. The
first mention that Hippocrates died in Larissa (where he
definitely lived for long and worked) was made 500 years
after his death by Soranos of Ephesus.

The information was oft repeated by Byzantine authors
and was more or less correct, although several reservations
have been expressed. For example, in the 1st century AD,
Pausanias when visiting the area and Hippocrates’admirer,
Galen, did not mention it while the Thessalians never made
any relevant claim in Antiquity.’

The notion reappeared 200 years ago, first by the Greek
intellectual cleric Anthimos Gazes (1758-1828), who claimed
to have seen the tomb amongst some Muslim graves outside
Larissa. Then, in 1857, local medical doctor S. Samartzides
claimed that he had even seen a cover plate, inscribed



ARCHAEOLOGY’S AND NEPHROLOGY'S MISTAKES

with the letters INMOK KQ and some others. The plate was
supposedly later hung on a wall of the women'’s bath at the
local Turkish Pasha’s mansion. A Greek Government investi-
gation at the time did not trace the plate there or anywhere
else.?The story about Hippocrates'tomb in Larissa features
two interesting details. The first comes from antiquity, in
the form of a legend that bees built a beehive on it whose
honey treated children mouth’s soars.>The second is a 19th
century reference to a golden snake found in the tomb.
These details rather than adding they subtract something
from the credibility of the tomb’s suggested inhabitant. But
let us not be pedantic. Hippocrates definitely died and was
buried somewhere. Larissa is the most probable place as
he stayed there for a long time, when very old. Although
written 500 years later, Soranos’ reference to the tomb's
location cannot be altogether dismissed. No other place
had been suggested by then and rarely were famous doc-
tors’ tombs the focus of travellers. Indicatively there is no
reference to Galen’s tomb. Let us not destroy a common
belief just because of minor —albeit correct- details. Thus,
yes, Hippocrates died in Larissa and the location of his
tomb has not been documented yet, but a cenotaph was
builtinstead. This is the most credible hypothesis. However,
there have been two other absolutely incredible “tombs”
that were considered genuine by many more people and
for many more years from the Early Middle Ages onward.
The first concerns the Capsula Eburnea [Ilvory Casket].

1.2. Capsula Eburnea

The legend, of Byzantine or Islamic origin, started to
circulate around the 6th cent AD. According to this, Julius
Caesar/the King/Sultan was informed that Hippocrates’
tomb existed somewhere, in a derelict state. Galen received
permission from the Sultan (sic) and opened the grave. He
found only an lvory Casket and inside it 25 maxims sup-
posedly written by Hippocrates, concerning cutaneous
eruptions. Galen offered the manuscript to an Arab savant
(sic). It was then extensively copied and consequently trans-
lated into Latin. For centuries, it was held at University and
Monastic Libraries, helping monks and doctors to predict
a patient’s forthcoming death based on the signs of erup-
tions, the signa mortis. Hence, the manuscript was also titled
“Hippocrates’ Prognosticon”# It was held that the Father of
Medicine had instructed the manuscript to be buried with
him and kept as a secret.® Its impact on medical education
has long ceased to exist.

1.3. Queen Saracinth

The third and most exotic of Hippocrates’ tombs is
described in the story of the Holy Grail. Skipping even the

briefest presentation of this famous medieval romance, we
will focus only on aspects relevant to the “discovery” of his
tomb. The names of the people and places involved are an
amalgamation of everything and anything from ancient
history, oriental legends and Christian religion. It starts with
Hippocrates and his retinue leaving Rome to visit Antony,
King of Persia. On arrival, they find the King lamenting the
death of his son Dardanes. Hippocrates diagnosed that he
was not yet dead and managed to revive him. Rich rewards
followed but Hippocrates is killed by his wife (I') who used
a poisonous wild boar. Hippocrates begged the King to
deliver his body back home to his relatives, presumably
somewhere near Persia. The king obliged. After many
imaginative adventures, Queen Saracinth, a pagan baptised
by a follower of Joseph of Arimathea starts searching for
his tomb. Eventually her servants trace it after a long sea
voyage. There is an excellent miniature of the scene in the
Bibliotheque nationale de France [MS fr. 95 Estoire del saint
Graal, f. 69v (S 1 182.34)] depicting the servants in lamen-
tation, reminiscent of similar scenes around Christ’s dead
body. Interestingly, the tomb is painted with crosses on it,
as Hippocrates was a posteriori presumed to be Christian.
Justness dictates that we should not finish the trinity of
tombs lauding Hippocrates without referring to the tomb of
his more ardent enemy, the Methodist medical writer Thes-
salus of Tralleis (1st cent. AD, Rome). Together with Julian,
another founder of the Methodist group, he had written
many treatises against Hippocrates, even renouncing his
Aphorisms. On his tomb in Appian Way, he asked for an
epigram to be written claiming “Thessalus the Conqueror
of the Physicians”¢

After Hippocrates, we continue with two more tombs,
Plato’s and Hermes Trismegistus'

1.4. Plato’s tomb

The rationale for including Plato’s alleged tomb in this
paper is that the philosopher is almost the only ancient
source contemporary to Hippocrates who mentions him
by name. Similarly to Hippocrates he was also considered
a Christian before Christ” and lastly, the legend about an
epigram found in his tomb resembles the familiar me-
dieval story of Capsula Eburnea. In spite of the textually
well-documented location of his tomb near the namesake
Athens Academy, a legend appeared, first in Aquinas’s
writings in the 13th century.® It was suggested that a tomb
was discovered and opened in Constantinople during the
reign of Constantinos and Helen (in another version Irene).
In it, they found an inscription on a golden plate, writing
that “Christ will be born of a Virgin, and | will believe in Him.
Plato” The story, though incredible, persisted for centuries
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and was the focus of a polemic against Papacy even three
centuries later.

1.5. Hermes'Tomb

The last tomb, that of Hermes (!!) was uncovered by
Alexander the Great in Hebron. It contained an emerald
plaque, Tabula Smaragdina, a compact and cryptic piece of
the Hermetica, claimed to be written by Hermes Trismegis-
tus, a hybrid god between the Greek god Hermes and the
Egyptian Toth. In reality, it is believed to be an Arabic work
written between the sixth and eighth centuries. In an alter-
native version, it was found in the hands of a corpse sitting
on a golden throne in a crypt under the statue of Hermes
in Tyana.? It became the base of Alchemy and cosmology
and persisted well into the 16th century.

1.6. Conclusions A / Modern survivals

Concluding the first part of the Introduction, Larissa
is the only legitimate candidate as Hippocrates’ place of
burial although, strictly speaking, there is yet no sound
archaeological documentation for this. The rest of the tomb
locations presented are obviously fake inventions of the
Medieval imagination. But without trying to introduce a
neologism, what is wrong with a fake story and or object?
There are many pseudo-Hippocratic treatises, apart from
the dubious ones in the Corpus Hippocraticus, which give
us a good idea about ancient medicine. Even if these were
not written by Hippocrates, they could have been written
by him and as many people believe that he was the author,
we accept them as pseudo-Hippocratic and the matter is
settled. Galen himself had the excuse ready. In the preface
of the Regimen, discussing the chapter on diet and baths,
he admits that its authenticity was reasonably questioned
givenits literary and theoretical weakness. However, those
accepting Hippocrates as the author were not irrational,
as it followed the spirit of his writings.”” The same can be
said of other imaginative stories and objects. The fake ones
| presented share several characteristics. All of these tombs
“belonged”to famous ancient doctors and philosophers. All
of them were discovered accidently by illustrious persons
(Julius Caesar, the Sultan, Alexander the Great, Emperor
Constantine). All of them conveyed their message with a
precious material (gold, ivory, emerald). And the messages
per se were basically correct (the therapeutic properties of
honey, the prognostic value of skin lesions, the principles
of alchemy, the combination of ancient wisdom and Chris-
tianity). What was really missing from all these texts were
the sound facts to support them. Imagination, in a manner
of medieval philanthropy trying to “correct the injustice’,
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supplied in abundance the evidence that “happened” to
be missing by creating the “realfake”’’

Surprisingly, after the final conquest of reason over
imagination these old fairy tales continue to inspire, given
humanity’s underlying thirst for readymade solutions to its
problems with a“magic” parcel delivered like a pizza to us
and preserving human knowledge for our descendants.
Thus, as late as in the 20th century, C.G. Jung identified
The Emerald Tablet with a table made of green stone, which
he encountered in the first of a set of dreams and visions
beginning in late 1912, and culminating in his writing of
a collection of seven mystical or “Gnostic” texts, which he
published privately in 1916, under the title Seven Sermons
to the Dead (Latin: Septem Sermones ad Mortuos), written by
Basilides of Alexandria, the city where East and West meet.
Jung did not identify himself as the author of the publica-
tion, ascribing it to the early Christian Gnostic religious
teacher, Basilides (117 to 138 AD).The latter claimed to have
inherited his teachings from the Apostle Saint Mathias. A
more obscure story indeed than the original Smaragdina!!’2
The Smaragdina is still discussed in popular art and in the
2020 US Black Metal Album “Snare of All Salvation” by
Haxanu features the Emerald Tablet as lyrics. The secret
treatises of Hippocrates were the subject of the Perils of
Nyoka, a 1942 Republic serial directed by William Witney.
It starred Kay Aldridge as Nyoka the Jungle Girl, who, with
help from Larry Grayson, attempts to discover the Golden
Tablets of Hippocrates. The tablets contain the medical
knowledge of the Ancients - not to mention being buried
along with gold and other treasure. Also hunting for the
tablets are Queen Vultura (“Ruler of the Arabs”) and Cassib.
Perils of Nyoka was one of 26 Republic serials re-released
as a film on television in 1966. The title of the film was
changed to Nyoka and the Lost Secrets of Hippocrates. Simi-
larly, Capsula Eburnea lent its name to an Italian Medical
Journal published recently.”* More importantly, a year ago,
Israel’s Beresheet spacecraft was launched toward the moon
carrying a 30-million-page archive of human knowledge
etched in a DVD-size metal nickel disc. The Lunar Library,
as the archive is known, constitutes a “civilization backup”
to help ensure that our distant descendants never lose hu-
manity’s collective wisdom. A modern Capsula Nickeliana.
The Arch Mission Foundation is building a space-based
archive designed to survive for 6 billion years or more — a
million times longer than the oldest written records in
existence today. The Foundation Chairman Nova Spivack's
goalis to flood the solar system with other versions of the
Lunar Library in caves and mountains on Earth, on other
locations on the moon, on Mars and in deep space.’ Future
archaeologists are in for a treat.
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2. NEPHROLOGY'’S ERRORS

The second part of the introduction discusses some
errors in Nephrology. In contrast to Archaeology, which
opens tombs and brings to life their genuine orimaginary
inhabitants, Nephrology, exceptionally, with its errors deliv-
ers alive people to death.

2.1.Blood letting

We had traced two of Hippocrates’ Aphorisms recom-
mending bloodletting for a urinary disorder: [Aphorism
6.36] Venesection cures dysuria; open the internal veins of
the arm. [7.48] Strangury and dysuria are cured by drinking
pure wine [drunkenness], and venesection; open the vein
on the inside.

These aphorisms are based on the ancient belief that
certain veins correspond to certain organs. By cutting a
certain vein, the corresponding organ would be relieved
by the excretion of extra or toxic fluids that had accumu-
lated in it. The correct principle behind this erroneous
practice was the elimination of inflammatory toxins from
the blood. In Hippocrates’ time, this was sought through
bloodletting, whereas nowadays it is attempted through
dialysis.”” This theory was erroneous and had led to horrific
cases of bloodletting, especially during the Middle Ages.
However, up to the mid-20th century, bloodletting was a
common therapeutic intervention despite the fact that
as early as the 17th century it was ridiculed by the French
playwright, actor and poet Moliere. He accused the wide-
spread doctors’ order for any disease “Clysterium donare,
Postea seignare, Ensuitta purgare” in his theatrical work
“Le malade imaginaire”.

Venesection was one of two modes for bloodletting,
the other being cupping: small conical or roundish vessels
made from glass, horn, bamboo, plastic attached on the
patient’s skin to cause local hyperemia (dry cupping) or
blood removal (wet cupping). Cups were an attributa on
doctor’s graves in Greek Antiquity before being replaced
by the matula. [Wet] cupping therapy was popular as “Al-
Hijama” in Egypt and Arabic countries. It was inserted in
Asian medical systems such as Unani, Ayurveda, Chinese,
Tibetan, and Oriental Medicine in Asia, the Middle East,
and later found its way to European countries up to the
19th century. Then it received harsh criticism from the
medical community and declined. In recent decades, it had
made a comeback for many ailments. It is used mainly in
South East Asia on people with renal failure and/or dialysis,
under a strict hospital protocol. Results are claimed to be
excellent.’s"?

2.2. Mercury

“Mercury in the treatment of syphilis may have been the
most colossal hoax ever perpetrated in a profession which
have never been free of hoaxes”.

Leonard Goldwater in his book:
A History of Quicksilver,
Baltimore, York Press, 1972

Mercury (Hg), a fluid metal, has a long history. Large
deposits of Hg are found in the earth as cinnabar, which is
a compound of mercury and sulfur, and has been mined
by people for thousands of years. It was reputably found
in Egyptian tombs from 1500 BC. In 2nd century China,
the study of mercury centred on a search for an elixir of
life to confer longevity or immortality.”” The Mayas, about
500 AD also used it. Aristotle (384-322 BC) remarked on
it and coined the name “quicksilver” or liquid silver. Next,
Theophrastus of Eresus (371-286 BC), stated that quicksilver
“[...] is made by pounding cinnabar with vinegar in a copper
mortar with a copper pestle”. Pedanius Dioscorides (40-90
AD) writes about making quicksilver by heating cinnabar
and condensing the vapour. Plinius The elder (23/24-79
AD) did not call it “quicksilver” but Hydrargyrum, “water
silver” [in Greek].? It is one of the oldest antibacterials.
Razes (9th/10th century) recommended it for leprosy and
Paracelsus (15th/16th century) for syphilis. It retained its
role as the main treatment of venereal diseases, hence the
saying “One night at the arms of Venus leads to a whole life
on Mercury” In 18th, 19th and first part of the 20th century,
mercury was used extensively for an array of diseases but
prominently for syphilis.?’ Despite some grave warnings??
the element was still recommended till the mid-20th cen-
tury for severe oedema in combination with digitalis.?*?*
They cause diuresis by reducing the reabsorption of sodium
in the ascending loop of Henle, thus causing more water to
be delivered to the distal convoluted tubule. The main form
of administration was the compound Calomel (from the
Greek words “calo” meaning beautiful and “melas” meaning
black) because the substance had been used initially as a
cosmetic and its colour is black. It was an all-curing drug
with purgative and diuretic effects frequently leading to
dehydration. When combined with bloodletting, as was the
norm, many died of hypovolemic shock brought on by this
“heroic”treatment. One of the most ardent believers in such
a treatment was Benjamin Rush in Philadelphia. Utilizing
excessive purges with calomel and generous bloodletting,
he is believed to have killed thousands during the yellow
fever epidemic there in 1793. William Cobbett, a harsh critic
of Rush, claimed that Rush’s depletion therapy was “one of
those great discoveries which are made from time to time for
the depopulation of the earth”. Rush was so enraged; he sued
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Cobbett in civil court for defamation of character and won.?

In 1799, when former President George Washington fell
ill with an acute respiratory illness, Rush’s use of calomel
and bloodletting killed him before the disease could.®
Unfortunately, earlier physicians misconstrued hallmark
symptoms of mercury poisoning, such as excessive sali-
vation, as signs of mercury’s efficacy.?” In severe cases of
inorganic mercury intoxication, the function of the kidneys
can be limited and death might occur due to acute kidney
failure.?® After understanding the pathogenic mechanism of
the”mercurial nephrotic syndrome”the mercurial diuretics
were withdrawn from the market by the 1960s. At present,
drastic measures are taken to remove all forms of mercury
from the EU.??

Nevertheless, the battle against nephrotoxic anti-syph-
ilis medications was not over.

2.3 Arsenic

Simultaneously with the decline of mercury another
heavy metal treatment arose: arsenic. Paul Ehrlich’s major
triumph was the discovery in 1910 of Salvarsan (Compound
606). He screened just over 600 synthetic compounds to
discover it. By the end of 1910 —the year the drug was given
its trade name Salvarsan- some 65,000 doses had been
administered to over 20,000 patients, a previously unheard
of series before marketing, as was noted at the first presen-
tation of the clinical results in Wiesbaden in 1910. It had
such a remarkable effect in treating symptoms and, with
time, killing the Treponema pallidum that it was acclaimed
as the “magic bullet”?’ These panegyric comments were
coming mainly from Germany, the motherland of the Dye
Industry that produced Salvarsan. In Britain, the comments
were more reserved. Just two years after the triumphant
results in Wiesbaden, Dr McDonagh was wondering: “As all
of us require an unbiased opinion upon Salvarsan, it would
have been better to have given a summary of the whole of
the Fifth German Congress of Neurologists held last October
in Frankfurt, as then we could have heard both sides. Hear-
ing only one side leaves this side widely open to criticism. In
this country more than any other we have heard so much as
to what the “great” or “well-known” syphilologists think of
Salvarsan. Notice that their greatness has increased since
the advent of the drug, although as often as not, they have
never given an injection. Why an able clinician or a reader of
many books should be able to judge a subject of which his
experience is nil must be an enigma for many.”?? Over time,
more and more side effects were noted, mainly neurologi-
cal, dermatological, liver and renal symptoms. Eventually,
in the mid-20th century the harmless antibiotic penicillin
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replaced both mercury and arsenic in the treatment of
syphilis, saving many kidneys.

2.4. Aluminium

The discussion on aluminium is justified as it was blamed
as the main culprit for Dialysis Encephalopathy.

Aluminium is the most plentiful metal in the earth’s
crust. It is present in the environment combined with other
elements such as oxygen, silicon, and fluorine. Its name
was coined in 1812 by the English chemist Sir Humphry
Davy (1778-1829) from the mineral alum, descending from
the Latin word “alumen” meaning “bitter salt”. Aluminium
sulphate is used in water treatment for the coagulation of
organic and mineral colloids prior to sedimentation and or
filtration. It was exactly the substitution of aluminium salts
by aluminium and ferrous sulphate in the water-treatment
plants in West Scotland that led to the encephalopathy
epidemic in home dialysis centres in the late seventies. In
the same period, in 1977, a master’s thesis was submitted
to Durham University containing many historical and social
data on the industrial production of aluminium in North
England and Scotland.* It is an interesting work worth
reading by historians of industry. It discusses the question
posed by Solla Price“ls technology historically independent
of science?”** Nephrology was established as a separate
specialty on the advances of technology and science was
added later on the accumulated experience. Kevin Quinn
reports in his thesis about the initial conflict between
technology and science in 18th century North England
and Scotland that George Dodds, the manager of Boulby
alum works wrote to one of the partners on 3 March 1786:
“I can now tell you that Sir Thomas Dundas is for putting his
Scheme in execution [...] and a person at present is learning
to make alum with Dr Bark of Edinburgh — what will come of
this romantic scheme, | do not know, but it will probably now
tried if Chemical Skill will make an improvement in that very
nice and essential point of our business”** The last extract of
this book refers to a strange relationship between kidneys
and aluminium in 18th century England. While processing
shale-containing pyrite and after many manipulations,
warming, diluting, brewing with sewage etc., at the final
phase: “The liquor is transferred to a wooden cooler leaving
the sediment behind and 20 gallons of urine added [...] It is
observed that the best urine is that which comes from poor
labouring people who drink little strong drink (sic) [...] but
sometimes they mingle it with sea water which cannot be
discovered by weight’*

By coincidence, | was in that very area, Scotland, com-
pleting my PhD Thesis at Glasgow University, when the first
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reports on the deleterious impact of aluminium added into
water for dialysis were presented.®” Thus, | had the question-
able advantage due to my age to witness the initial scorn of
the medical establishment when afterwards, in my green
age as a young consultant in St. Andrew Hospital, Patras,
Greece, | undertook to establish the first dialysis unit there
in 1977. Everything was ready at last and | was attending
the 15th EDTA Congress in Istanbul in 1978, where | was
presenting my first paper at an International Meeting. Un-
expectedly, | received a call in my hotel room early in the
morning by the then General Secretary of the Ministry of
Health, a famous Nephrologist and a very good friend of
mine. He angrily demanded to know why | had not started
dialysis yet in my hospital. | explained that | could not start
it without a water deionizer, being impressed by Dr Alasdair
lain MacDougall’s lectures back in Glasgow on the implica-
tion of the water’s aluminium in Dialysis Encephalopathy.
The General Secretary resorted to four-letter words, order-
ing me to start dialysis without fancy useless apparatuses.
I refused. Eventually, he had second thoughts and passed
a law making the installation of such equipment in every
dialysis centre necessary. This was the behind the scenes
story of how water purification for dialysis started in Greece.

2.5. Plastic

Plastic has been the cornerstone of modern Nephrol-
ogy, which started to flourish on the semi-empirical spread
of dialysis. William Kolf experimented on haemodialysis in
Nazi-occupied Holland using plastic sausage containers as
membranes. With the spread of the method everything be-
came plastic. Packages, haemofilters, tubes, bags, syringes
everything was and is plastic. This was unavoidable in era
when it was believed that “plastic would create a world
brighter and clearer than any previously known. [...] a world
free from moth and rust and full of colour [...] a world in which
man, like a magician makes what he wants for almost every
need, out of what is beneath him and around him: coal, water,
and air”?®* Now we know better. Even 20 years after plastic’s
laudation the multitalented Norman Mailer (1923-2007),
who died from renal failure, went to the extremes, crying:
“I sometimes think there is a malign force loose in the uni-
verse that is the social equivalent of cancer, and its plastic.
It infiltrates everything. It's a metastasis” Plastic production
increased exponentially, from 2.3 million tons in 1950 to
448 million tons by 2015 and is expected to double by 2050.
More than eight billion tons of plastic have been produced
to date, and every year, about 8 million tons of plastic waste
escapes into the oceans from coastal nations taking up to
400 years to degrade. The manufacture, use and disposal of
various plastics can pose numerous health risks, including

the risk of cancer. Plastics are the culprits for the increase
of estrogens in the planet with the consequent effects on
males. Apart of their environmental impact, the plastics in
dialysis produce polymerizers that circulate in the patient’s
blood and are to blame for several symptoms. Even when
the dialysis waste is burnt, free dioxins are emitted. Industry
has responded and more friendly plastics are produced
mainly based on plant and non-petroleum by-products.
Their real advantage has yet to been proven.*®

2.6. Conclusions B

From this discussion, it is evident that both sciences,
Archaeology and Nephrology are prone to errors, some of
them glaring, against the dictum that “Intelectus est infalibi-
lis”. But, so what? The astrophysicist Carl Sagan once said:
“That’s perfectly all right: it’s the aperture to finding out what's
right. Science is a self-correcting process” Unfortunately, it
does it very slowly sometimes requiring centuries. Science
runs forward better than it does backward; thus, it becomes
troublesome to detect other scientists’ errors.*’ For lack of
time, for emotional persistence in a wrong theory, for lack
of knowledge or technical resources or sadly for selfish
reasons like building a career, as, Norman Mailer put it
nicely: “The desire for success lubricates secret prostitution
in the soul” Consequently, it is necessary to be hesitant
to accept all the old fancy or scientifically clad theories
and treatments and this stands true for many new ones
not tested by time. However, it is not scientific to reject a
priori on scientific grounds something that we have not
tested scientifically. “It pays to keep an open mind, but not
soopen your brains fall out.” Carl Sagan again. A middle line
of action in scientific research is a wise guideline. However,
this may not be feasible in the hot bench of pioneering
research where someone has to pursue the goal evenin an
almost monomaniac way. But Congresses on the History
of Science can and should do so. They should resemble
post-modern museums. These are not museums which
visitors enter like a Temple, to receive a single Truth, Real-
ity, Uniqueness, and accumulation of information for the
better identification with an ideal, but museums seen as
agoras-places of meeting, discussion and confrontation with
different variants of what is perceived as being the truth.*
In that sense, our XIth IAHN Larissa Congress avoided being
purely “scientific”. Because, as it has absurdly stated “Science
is the enemy of Truth” The slogan had been introduced by
Paul Feyerabend who attacked science not because he
actually believed it was no more valid than astrology or
religion; quite the contrary. He attacked science because
he recognised science’s vast superiority over other modes
of knowledge, and he worried that science could become
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a totalitarian force. Many people today [increasingly in this

COVID-19 era] on hearing that some method is “scientific”
do not feel instructed; they feel warned. The term“Scientific”

applied to some recommended habit is beginning to have
something grotesque aboutit, as likely to be in opposition
to the general conclusions of humankind and our human

e
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common sense. In the philosophical field we reason - in

the scientific one we understand.”? In an aphoristic way this

was interpreted as “Art lost its forum, science lost its limits”
In Larissa, we attempted to give a little forum to Art and
put a small limit to Science. If we succeeded, the readers
of this volume will judge.

MEPIAHYH
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Eicaywyn: Ta AaOn tng Apxatoloyiag kat tng Neppoloyiag
A. AIAMANTOINOYAOX
lMpoedpog tng Ekdotikrc Emtpornnc, T. [Mpdedpoc IAHN, T. [NNpdedpog ISHM, 18puua lotopiag tng latpikrg
NikoAdou NoUpou, ABriva

Apxeia EAAnviknG latpikric 2020, 37(>vunA 2):12—-19

3 € autn TNV Elcaywyn Twv Mpaktikwv tou 110ou AleBvoug Zuvedpiou Tng AleBvoug Eviwoewc tng lotopiag tng Neppo-
Aoyiag ekTiBevTal HEPIKEG YEVIKOTEPEG OKEWELG TTOL aPOopoUV oTa AAOn TnG Apxaloloyiag kat Tng Negpoloyiag, OTwg
KAl TWV TIPOCTIABEIWV TTou £ytvav Yia va 810pOwBouv. ApxifovTtag amd Tov Ioxuplopod TnG OpyavwTikig Emtponmg ot
n Adploa gival o TOTog mou anmébave o IMMoKPATNG Kal TIWG EKEl EVTOTIIOONKE O TAPOG TOU, EMEKTEIVOUEDA OTOV ENEY-
X0 Kat Twv dVo autwyv Slekdiknoewv. Mapovoidlovtal otn cuvéxela SVO pecalwViKoi pUBIKoi Tagol Tou Matépa TnG
latplkng, o évag oxeTi{duevog Le Tnv Capsula Eburnea kat o dANog pe Tov BpUAo Tou lepol AlokomdtTnpou. Evtomilo-
VTAl OMOIOTNTEG PE TOUG €€ 0OV HUBIKOUG TAPOUG Tou MNMAdTWVOoC Kat Tou Epun Tplopéylotou. Mapovoidlovtal Katod-
v mapadeiypata amd 1a IoToptkd AdOn tng Ne@poloyiag mou agopouv oTtnv agaipaén, Tnv xpron tou udpapyvpou,
TOU APOEVIKOU KAl TOU AAOUMLVIOU, OTIWG KAl TNV EKTETAMEVN XPrion TTAACTIKWV. OAa auTd Ta UAIKA Kalt ol pébodol €i-
xav wnpd emeuEnUNOEi OTaV MPWTOMAPOUCIACOHNKAV KAl XPELACTNKAV TTOAAG £TN — MEPIKEG POPEG XIAIETIEG — WOTE
va avayvwploBouv ol BAATTIKEG EMIMTTWOELG TTOU EiXAV OTOUG VEQPOUG Kal va CNUEIWOoUV BripaTa yla ToV TTEPIOPLIOUO
TouG. Mg pla amoloynTikr S1a6eon mpoomadnoape va SIKAIOAOYHCOUUE TNV TOTN TWV LUTTOOTNPIKTWY TOUG Kal va
TIPOTEIVOUE MIa TIOAU TIPOCEKTIKK TIDOCEYYION TWV ICXUPICUWYV YId «OaUUATOUPYIKEG» BepaTieieg TOU TTAPENBOVTOG
aAAd katl Tou mapovToc. H euguia kat n emothun 8ev ival mavta aAddntec. H koivr) Aoyikn, n Téxvn Kal n ev tw BAOel

pHeANETN Ba mpémel va gival n Audia AiBog kabe Tuvedpiou mou acxoAeital pe Tnv lotopia TG EMotnung.
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Né&erg evupeTnpiou: Capsula Eburnea, AdOn Apxatoloyiag, AaBn Neppoloyiag, ZeAnviakn BiBAoONRKnN, Zpapaydévol mivakeg Tplopéylotou,

Tagog Immokpdtn, Tagog MAdTwvog
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In memoriam

Charles Raymond Pax George (1940-2019)

The International Association for the History of Ne-
phrology (IAHN) has lost one of its leading members in
the field of the history of nephrology: Charles George. He
died in London shortly after attending the IAHN meeting in
Larissa last September, during emergency surgery to treat
active bacterial endocarditis. Just a few days previously, he
had been awarded the fellowship of the Royal College of
Physicians of London, and a few of us had the pleasure of
dining with him and Elizabeth in the College. He is —and
long will be—-much missed.

Charles was born in Killora, NSW, Australia and attended
school and university in Sydney, graduating in 1966 and
being awarded FRACP in 1975. He began work in nephrol-
ogy almost by accident, and never stopped. He worked in
Seattle with haemodialysis pioneer Belding Scribner, then
at Guys with myself and Chisholm Ogg in London, doing
research on platelet physiology in renal disease. He went
back to a post in the Concord Hospital in Sydney in 1973,
where he spent his working life there as a renal physician.

Charles set up a haemodialysis unit and a transplant
programme. He realised the special needs of Aboriginal
Australians, in whom renal failure is so common, pioneering
the use of the disposable dialysis REDY unit for use in often
primitive outback dwellings, where water was in short supply.
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Killora Australia

Early on, he developed an interest in medical history
which naturally focussed on nephrology. He was a me-
ticulous researcher, chasing down obscure references and
delighting in original notebooks and documents. He also
favoured original and sometimes controversial conclusions
to his work. He obtained a degree in history in the 1995
for a critical look at the work of John Jacob Abel, and later
achieved a PhD. He was the only member of the IAHN
with a degree also in History. He delighted in words and
language, and assembled an impressive bibliography. He
became a President of the IAHN having been a founder
member in 1994. He assembled an impressive collection
of old books dealing with nephrology, which visitors could
trawl through.

He was excellent company, and always up for an argu-
ment or a discussion, the two blending effortlessly, but
thoughtful and balanced. A brief essay into politics was
not however successful. In his later years, he spent half of
his time in Oxford in England, a country of which he was
now also a citizen.

He was accompanied at many IAHN meetings by his wife
Elizabeth, née Gordon, whose company we all enjoyed. He
is survived by her, two sons and two daughters.
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Eig pvjpnv: Charles Raymond Pax George (1940-2019)
J.S. CAMERON
Kings College, London, Hvwuévo BaoiAgio

Apxeia EAAnviKri¢ latpikric 2020, 37(ZuurA 2):20-21

H Alebvng Evwolg tng lotopiag tng Neppoloyiag (IAHN) anwAeoe éva anmod Ta NYeTIKA oteAéxn TnG. O Charles George
amneiwoe oto Aovdivo Tov ZenTéUBplo Tou 2019 PETA aTTO EYXEIPNON YA OTAPUAOKOKKIKK) evOokapditida éxovtag
HOAIG peTaPel ekel amd TN Adploa OTTOL CUUUETEIXE EVEPYWG, OMwG TTAvTa, oTo Xl International Congress of ISHN. O
Charles yevvriOnke oto Killora tng Bopelodutikng AuoTpaliag kat amo@oitnoe amod tnv latpikr ZxoAn tou Mavemotn-
Hiou Tou ZUSVeD. MeTd amd paKkpoxPoOVia HETEKTTAISEVLON O0To ZIATA Kal To Aovdivo emoTtpépel To 1973 oto Noooko-
peio Concord Tou X0SVED 61OV EPYACONKE YA TO UTTOAOLTTO TNG EVEPYOUG LATPLKAG oTtadlodpopiag tou. Opydavwoe éva
HEYANO TIPOYPAUMA AlpoKABaPOoNG KAl HETAUOOXEUONG HE IOLAITEPN €UPAC OTIG HEYANEG AVAYKEG TwV ABoplyavwv
AOYW TWV KOKWV CLUVONKWYV LYLEIVHG OTIG KOIWVOTNTEG TOUG. ATTO VWwPIg evOlapépOnke yia Tnv lotopia kal ATav To pévo
HéNoG TNG IAHN pe S18aKTOpIKS OTO AVTIOTOIXO AVTIKEIMEVO. TO TTAOOG TOL RTAV N YAWOOOAOYia Kal N CUANOYH OTTAVIWV
BiBAiwv. Zuppueteixe evepyd otig Spaoctnptdétntes TNG IAHN, TnG omoiag SieTéeoe kat Mpodedpoc. Hrav e€aipetog out-
ANTAG Kal TdvTa Pe xapd Tov cuvavtovoape padi pe tn oculuyo tou Elizabeth. ©a pag Asipel kat Twpa Katl oTo PEANOV.

Né&erg evpeTnpiou: ABoptyavoi, veppikr vdoog, Charles Raymond Pax George, John Jacob Abel, Killora Auotpaliag, Nocokopeio Concord,
Z0udvel
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Professor Miroslav Mydlik, MD, DSc.
(1932-2018')

A scientist

Professor Miroslav Mydlik MD, DSc. was one of the most important pio-
neers in the field of nephrology in Central Europe during the second half
of the 20th century. He was very active as a physician, scientist, internist and
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Former Head of the Nephrological
Laboratory, IVth Internal Clinic,
University Hospital of L. Pasteur, KoSice,
Slovak Republic

KaBnyntric Miroslav Mydlik, MD, DSc.
(*1932 - 12018) -
‘Evag emotrpovag

nephrologist, especially in the field of renal replacement therapy in patients

suffering from acute or chronic renal failure and with acute poisonings. He

MepiAnyn oto Tédog Tou dpbpou

was a founder of a Dialysis Centre at the First -now Fourth- Internal Clinic

of the University Hospital of L. Pasteur in Kosice. He carried out the first hae-
moperfusion through active charcoal in the former state of Czechoslovakia
(1977). He was one of those clinical scientists who raised Slovak nephrology

to international level.

1. INTRODUCTION

Professor Miroslav Mydlik, MD, DSc. was one of the
leading medical personalities of Central Europe during
the second half of the 20th and early 21st century. As an
internist and nephrologist, he devoted all his life to his work,
influencing the development of medicine in the state of
Czechoslovakia and the Republic of Slovakia.”?

Professor Mydlik (fig. 1) was born on 21 July 1932 in
Kosice, then in Czechoslovakia, and died on 6 September
2018 in Kosice, now in Slovakia. After finishing high school
at the 1st State Gymnasium in KoSice in 1951, he started his
medical studies and successfully graduated from the Medi-
cal Faculty of Charles University (MF-CU) in Prague, in 1957.

After graduation, he began working as a house physi-
cian at the Department of Infectious Diseases of the Faculty
Hospital of the Regional Institute of National Health (KUNZ)
in Kosice. In December 1959, he was appointed house
physician at the Internal Clinic of the Faculty Hospital
KUNZ in Kogice.

2. POSTGRADUATE EDUCATION

He successfully passed the 1st degree (1961) and
2nd degree attestation in internal medicine in 1964. From
1964 to 1979, he worked as an Assistant Professor at the

Key words

Acute and chronic renal failure
Haemoperfusion

Miroslav Mydlik

Renal replacement therapy Slovakia

Figure 1. Professor Miroslav Mydlik, MD, DSc. (1932-2018).

First Internal Clinic [later renamed as Fourth Internal Clinic
of the Medical Faculty of P.J. Safarik University (UPJS)]. From
1972 to 1975, he was a leading teacher to undergraduate
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students of the UPJS Medical Faculty. In 1971, he success-
fully defended his PhD thesis in clinical nephrology and,
in 1973 he passed his specialisation in nephrology, the
first person in Slovakia to do so. In 1984, he successfully
defended his academic title of Doctor of Medical Sciences
at the MF-CU in Prague. Due to the political situation at the
UPJS Medical Faculty, he only became Associate Professor
of Internal Medicine in 1990. In 1992, he was appointed
Full Professor of Internal Medicine by the President of the
Czechoslovak Republic Vaclav Havel. In 2004, he became
Professor Emeritus at the UPJS.

3. POSITIONS COVERED

Professor Mydlik was an Assistant Professor at the First
Internal Clinic of the UPJS Medical Faculty and Head of the
Dialysis Centre from 1964 to 1979. From 1979 to April 1992,
he worked as a nephrology registrar while serving as Head
of the Dialysis Centre of the Fourth Internal Clinic at Faculty
Hospital, subsequently renamed Faculty Hospital of Louis
Pasteur (FHLP) in 1993, and currently University Hospital of
Louis Pasteur (UHLP). He was Head of the Fourth Internal
Clinic (1992-1997); founder and Head of the Nephrol-
ogy Clinic (1997-2003). He served as UPJS vice-rector for
international relations (1994-1997); Head of the Subchair
of Nephrology and Dialysis of the Postgraduate School of
Medicine in Bratislava (1991-2003); President of the Medical
Association in KoSice (1990-2002); and principal expert for
nephrology of the Ministry of Health of the Slovak Republic
(1994-2007).

4. CLINICAL ACTIVITIES

In 1963, Mydlik performed the first percutaneous renal
biopsy and in January 1966 he founded a Dialysis Centre
at the First Internal Clinic. He was also one of the founders
of the Nephrology Section of the Slovak Internal Society
(1969). He carried out the first haemoperfusion through
active charcoal in the former Czechoslovakia (1977) in a
patient suffering from paraquat poisoning.’”” He enhanced
and advanced the quality of the Dialysis Centre (1970-1990)
and gradually introduced additional extracorporeal elimi-
nation methods and CAPD, which are still used in various
dialysis centres.”’

He was interested in improving the Nephrological
Laboratory of the First later the Fourth Internal Clinic and
Nephrology Clinic. From 1969 to 2008, many special bio-
chemical laboratory methods were introduced under the
leadership of Eng. Katarina Derzsiova. On 24 October 1997,
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thanks to Professor Mydlik’s initiative, the Nephrology Clinic
of FHLP and of the UPJS Medical Faculty was established,
the first of its kind in Slovakia. Due to conditions prevailing
at that time, most dialysis centres were privatised, including
the Nephrology Clinic in 2006.

Professor Mydlik, as the former Head of the Dialysis Unit
and Head of the Fourth Internal Clinic and Nephrology
Clinic of the Medical Faculty of UPJS and FHLP, conducted
important clinical studies on over 1,300 patients who un-
derwent renal biopsy,’? 1,500 patients who underwent renal
replacement therapy, 380 patients with acute poisonings’?
and 229 patients with acute renal failure.™

5. RESULT OF HIS ACTIVITIES

As President of the Medical Association in KoSice, Pro-
fessor Mydlik organised 12 East-Slovakian Medical Days in
Novy Smokovec, the High Tatras. From 1994 to 2018, he
organised 25 memorials named after his teacher Profes-
sor Frantisek Pér, MD, who was a founder of the 1st Inter-
nal Clinic of the UPJS Medical Faculty and of the Faculty
Hospital in KoSice (1948). Professor Por was Head of the
First Internal Clinic from 1948 to 1971. Professor Mydlik
prepared the program of the 25th memorial, but he did
not participate as he was ill. From 1995 to 2017, he also
organised 23 scientific meetings in cooperation with the
Medical Association of Kosice for general practitioners.
Most of the meetings were held in Ruskov, near Kosice. As
a Board member of the Slovak Nephrological Society, he
organised many National Nephrological Congresses and
International Nephrological Symposiums.

As the leading Nephrology expert of the Slovak Re-
public’s Ministry of Health, he developed a network of
new dialysis centres to provide evenly covered services
throughout Slovakia.

As the Head of the Subchair of Nephrology and Dialysis
of the Postgraduate School of Medicine, he continuously
performed undergraduate and postgraduate educational
activities. He trained numerous physicians, nephrologists
and enabled them to perform attestation examinations
in nephrology. For many years, he was chairman of the
Attestation Committee.

6. SCIENTIFIC ACTIVITIES

Professor Mydlik’s studies were focused on internal
medicine and nephrology and also on clinical biochemistry,
to which he devoted his entire active life.
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The main topics of his research were:"Metabolic changes
in chronic renal failure (CRF)”, “Metabolic disorders of some
vitamins in CRF’, “Vitamin Bsand oxalate as uremic toxin’,
“Haemoperfusion in acute poisoning in vivo and in vitro
and acute intermittent porphyria” In addition to these and
in cooperation with Eng. Katarina Derzsiova, he studied
renal function after long-term runs, the results of which
were important for sports physicians and were presented
at several national and international congresses and pub-
lished in regional and international journals.”>?’

He published over 450 scientific papers in regional and
foreign journals and over 790 presentations at domestic
and international congresses in Europe, the USA and Asia.
Professor Mydlik’s first publication was in 1961, in the jour-
nal “Vnitrni Iékarstvi”, which remained one of his favourite
journals. February 2012 marked 50 years since his first
publication in this journal. Up to 2012, he had contributed
105 articles to this journal.?? Most of the original papers
had a clinical-biochemical focus and were researched at
the Nephrological Laboratory.

He was also a co-author of the first Slovak monograph
in nephrology: Dzurik R, Sasinka M, Mydlik, Kovdcs L et al.:
Nephrology. Bratislava, Herba, Ltd. 2004, 877 p, (fig. 2).

NEFROLOGIA

Rastislav Dzirik, Miroslav Sasinka
Miroslay Mydlik, Laszlo Koviacs

Figure 2. Dzurik R, Sadinka M, Mydlik M, Kovacs L et al. Nephrology 2004.

K.DERZSIOVA

Together with Professor Julius Vajé, MD, DSc., they were
editors of a very important book: Mydlik M, Vajé (Eds.). His-
tory of the University Hospital of Louis Pasteur in Kosice,
Edit. UPJS in Kosice, 470 p (2013), (fig. 3).

Since 1993, Professor Mydlik, in cooperation with the
Medical School, initiated the awarding the honorary title
of“Doctor Honoris Causa” (DHC) of UPJS in Kosice to seven
outstanding professors of nephrology from Europe and
the USA: Shaul G. Massry (1993, USA), Joel D. Kopple (1995,
USA), Horst Klinkmann (1997, Germany), Franciszek Kokot
(1997, Poland), Natale G. De Santo (1999, Italy), Guido Bell-
inghieri (2000, Italy) and Vittorio Bonomini (2006, Italy), (fig.
4). All these awardees were also visiting professors at the
UPJS Medical School in Kosice. The day after the award of
the degree, an International Symposium on Nephrology
was held on “Metabolic changes in chronic renal failure”
(six after DHC, three on the occasion of the anniversary of
Professor Mydlik, and one in memory of Professor Valek).?

7.TEACHERS WHO DIRECTED HIM TO NEPHROLOGY

7.1. Professor Frantisek Por, MD

Professor Frantisek Por, MD, his teacher and superior

Historia

Univerzitnej nemocnice
Louisa Pasteura

v Kosiciach

e
b
-

£

Figure 3. Mydlik M, Vajé J (eds) History of the University Hospital of Louis
Pasteur in Kosice, 2013.
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Shaul Massry, DHC 1993, USA

Guido Bellinghieri, DHC 2000,
Italy

Figure 4. Doctors Honoris Causa of UPJS, Kosice.

was one of the most remarkable physicians in Czechoslo-
vakia. Professor Mydlik gave a lecture on his work: “Profes-
sor Frantisek Pér — an Outstanding Internist from Former
Czechoslovakia” at the 43rd Congress of the International
Society for the History of Medicine, in Abbano-Terme, Italy,
2012.#

7.2. Professor Jan Brod, MD, DSc.

Professor Jan Brod, MD, DSc. was one of the greatest
nephrologists and cardiologists who worked in Prague and
other places worldwide. Professor Mydlik gave lectures
on his work: “Jan Brod and his contribution to hypertension
and nephrology” at the 7th Congress of the International
Association for the History of Nephrology (IAHN) in Torun,
Poland, 2010 and “The kidneys” by Jan Brod: the impact of
the textbook on nephrology” at the 8th IAHN Congress in
Ancient Olympia-Patras, Greece, 2013.%% In Prague, Mydlik
learned the kidney biopsy procedures under the supervi-
sion of Professor Brod, which he immediately adopted in

Joel Kopple and his wife, DHC 1995, USA
Professor Mydlik as vice-rector of UPIS

MNatale G. De Santo, DHC 1999
Italy
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Franczisek Kokot and Horst Klinkmann DHC 1937
Poland Germany

Vittorio Bonomini, DHC 2006
Italy

Kosice upon his return.”? He also actively participated in a
research project on “The measurement of blood pressure
by direct and indirect methods’, published in 1966.”

8. POSITIONS IN SCIENTIFIC SOCIETIES

Professor Mydlik was a Board Member of the Slovak Ne-
phrological Society (1969-2007); a member of the European
Renal Association-European Dialysis and Transplantation
Association, a member of the European Society for Arti-
ficial Organs, and a member of the International Society
for Artificial Organs. He was an Honorary Member of the
Polish Society of Nephrology (1995), the Slovak Medical
Society (1997), the Czech Society of Nephrology (2002), the
Slovak Society of Nephrology (2007), the Slovak Society of
Internal Medicine (2012) and an Honorary Member of the
Czech Medical Society (2009). He was a Council member
of the International Association for the History of Nephrol-
ogy (2010-2015). In September 2016, Professor Mydlik
contributed to the foundation of the European Association
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of Professors Emeriti (EAPE) in Athens, where he gave a
talk and was elected to the Council at Large of the newly
founded association.

9.LAST YEARS

After his retirement on 31 August 2003, he did not stop
working. He started working in a non-state dialysis centre
and in the outpatient nephrological department of Nephron
Ltd. until December 2007. He continued to work one day
a week up to December 2017 at an internal-nephrological
outpatient department at the 4th Internal Clinic, UHLP and
as a scientific contributor to the Institute of Experimental
Medicine, UPJS Medical School. He also continued to give
lectures to Slovak and foreign university medical students.
From 2010 to 2017, Professor Mydlik was a promoter of
“Survival is not enough”, an event organised by the Italian
Institute for Philosophical Sciences for the World Kidney
Day (WKD). He continued to organise a yearly event on
WKD in Kezmarok where he was a consultant of the Dialysis
Centre Dialcorp Ltd.?6-30

10. HONOURS

Professor Miroslav Mydlik was a Visiting Professor at the
Faculty of Medicine of Bruxelles (Belgium), at the Nephro-
logical Clinic of the Medical University in Katowice (Poland)
following an invitation by Professor Franciszek Kokot and
at the Moscow Institute of Medicine of the URSS Academy
at the invitation of Professor Irina J. Tareieva.

He was awarded many honours, the most important of
which were: the Purkyné Medal of the Czechoslovak Medi-
cal Society (1979); the International Distinguished Medal of
the National Kidney Foundation (USA), (1994), (fig. 5); the
University of Messina Medal, Italy (2000); the “Sigillo Magno”
Medal of Bologna University (2002); the “Golden Kidney”
Medal of the Slovak Nephrological Society (2002); the
Campania Sicily Branch Medal of the Italian Society Branch
of Nephrology; the Teofil Rudolph Niederland Prize — the
highest honour awarded by the Presidium of the Slovak
Medical Society, as the highest prize to a top specialist
(only one scientist per year) for his long-term significant
scientific and professional activities in medicine (Bratislava,
2009); the UPJS Gold Medal, Kosice (2009); “The Lifelong
Contribution Award for Medical and Biological Sciences”
awarded by the Board of the Literary Fund of the Slovak
Republic (2014); On 8 December 2015, he was admitted
to the “Hall of Glory of Slovak Medicine” in Bratislava,
for outstanding results in his lifelong professional scientific

K.DERZSIOVA

Figure 5. Professor Mydlik was awarded the International Distinguished
Medal of the National Kidney Foundation (USA), (1994).

and pedagogical work, for the successful representation of
Slovak medicine at home and abroad and for his significant
contribution to the development of continuing education
healthcare workers and the Slovak Medical Society.

On 27 September 2018, at the Meeting of the Scientific
Council of the Medical Faculty of UPJS, on the occasion of
the 70th anniversary of its foundation, Professor Miroslav
Mydlik was awarded a medal in memoriam.The medal was
received by Eng. Katarina Derzsiova.

11. OTHER INTERESTS AND ACTIVITIES

He was interested in world literature, fine arts, theatre,
classical music, the history of Egypt, Greece and Italy and
the history of medicine, mainly the history of nephrology.
Since 2003 to 2017 he regularly attended the IAHN con-
gresses mostly as an active participant. His lifelong literary
interests were the works of Franz Kafka. Since 1963, when
he became acquainted with Kafka’s work in an article in
“World literature”, he started considering the idea of creat-
ing a monument to the Prague-born German writer Franz
Kafka in the High Tatras. Kafka had been treated for lung
tuberculosis in Tatranské Matliare from 18 December 1920
to 27 August 1921. Professor Mydlik achieved this dream
on 16 May 2001, when a monument of Franz Kafka was
unveiled in Tatranské Matliare and the 1st International
Medical and Literary Symposium, dedicated to the writer,
took place there. Professor Mydlik organised eight Inter-
national Medical-Literary Symposiums dedicated to Kafka
(2001-2014), in the High Tatras. The last Franz Kafka Medi-
cal and Literary Memorial was held in KeZzmarok (2017), on
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the occasion of the release of a book by Miroslav Mydlik
and Katarina Derzsiova entitled Lung tuberculosis of Franz
Kafka. The influence of disease on his literary work. Events
were scheduled for the release of the book at the UPJS
Historical Hall in Kosice and at the Franz Kafka Centre in
Prague but were not held in the end.

12. CONCLUSIONS

Professor Miroslav Mydlik, MD, DSc. will be remembered
forever, not only as an extraordinary internist and nephrolo-
gist, a propagator of Czechoslovak and Slovak nephrology
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but also as a good and close friend of many Slovak and
Czech nephrologists and also of many outstanding foreign
nephrologists. He left a historical impact on the international
medical and scientific community. His impact in the field of
nephrology in Slovakia was significant. He was a scientist,
a teacher, a clinician —“a great professor”, and a man.
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Dimitris Oreopoulos, my father

Dimitrios Oreopoulos is best known for his innovations
and contributions to the field of peritoneal dialysis. As
his daughter, however, | have a different perspective on
my father’s greatest legacy, which | believe is love, faith,
fearlessness and passion.

| have created a video that shares my experience of
our father-daughter relationship, his role as a teacher and
colleague to many around the world in the nephrology
community, his belief in the necessity of compassion and
connection during the delivery of medical care and his
views on Christianity.’

My father was my friend, mentor, and the greatest
humanitarian | have ever known. My childhood is filled
with good memories of foreign trainees at our home for
Christmas and Thanksgiving dinners so they would not
be alone for the holidays. | often witnessed my father give
money to individuals in need, charities, and the Church.
He maintained a corporate account that was used to help
patients pay for medication or rent when they could not
afford it.
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My father taught me that words and ideas can change
the world; he wrote letters to the Prime Minister, Steve
Jobs of Apple, and Members of Canadian Parliament when
he had a concern or a commendation, and was unafraid
of failure or large problems that needed to be solved. He
was able to create the first Greek School for children and
the first Greek nursing home in Toronto, Canada, wrote
a children’s book and founded a medical journal that
promoted the restoration of humane medicine. Always
modest about his impressive accomplishments, he never
strived to impress others.

One of the qualities | admired most about my father was
that he could have a meaningful conversation with anyone
no matter the race, age, religion or cultural background.
He always found something to connect with people on.
He made others feel loved and respected through being
genuinely interested in their story, without passing judg-
ment. My father’s efforts in his own spiritual journey and
his faith in the belief that there is always good to be found
in any situation were also a part of his legacy that had a
lasting impact on me.
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Dr Richard Bright
A reminder from a family link

Bright, born in 1789, studied Medicine at Edinburgh and Guy’s Hospital. He
became interested in pathology and used his artistic skills to draw organs
post mortem, including a “granular kidney”. He believed that “dropsy” was
related to kidney malfunction-the patient with granular kidneys had died
from dropsy. He published 23 cases with dropsy, most with renal failure; 17
died. Autopsies showed nephritis and the term Bright's Disease was adopted.
In 1851, Bright developed aortic stenosis and later died, unexpectedly, in
1858. What prompted this reminder of Bright? A 94-year-old lady attended my
renal clinic. She introduced herself as a descendant of Bright. She had renal
impairment. Subsequently she showed me a book she had authored -“The
Inner Circle. A view of war at the top” - an account of her work, among much
else, in the underground Cabinet War Rooms in London. Churchill spent much
time there. There, she reorganised records of war events for battle leaders
to update themselves when in London. She also administered domestic and
technical arrangements when Churchill travelled to war conferences attended
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by Roosevelt and Stalin. She died aged 98, her renal function stable.

Dr Richard Bright is one of the outstanding figures in
the history of nephrology. Born in 1789, he grew up in a
small village, Ham Green, south-west of the city of Bristol.
As a schoolboy, his father once wrote of him, to his teacher,
“although he may never show great brilliance or genius,
yet he will make a respectable figure in any profession”!
How wrong can fathers be? In his teens, Bright decided
that medicine was the career for him, though his father had
a low opinion of the profession. He studied in Edinburgh
and then at Guy’s Hospital. As a student, he was said to
have “taught himself to smell, to listen and to feel with
his hands” He always wanted to be a physician and was
apprenticed to a long-standing and much revered Guy'’s
physician, Dr Babington. Bright developed a strong interest
in pathology, thanks mainly to another teacher at Guy’s,
Dr Astley Cooper. He studied every organ in detail in vitro
and frequently used his not-inconsiderable artistic skills
to record the post-mortem appearances. In 1811, he first
drew “a granular kidney’ He qualified in September 1813.
In 1816/1817, he worked in an isolation hospital but con-
tracted typhus complicated by pneumonia.Theillness and
convalescence occupied most of 1817. His father came to
London and Bright visited him regularly at his hotel. Here
he met friends of his father including Isambard Kingdom
Brunel, the renowned engineer, later to become his patient.

Bright always felt it mandatory toillicit physical signs at
the bedside and later, if appropriate, relate his findings to
changes found at autopsy. He applied this approach to the
condition known as “dropsy”—excess fluid retention— and
believed it to be linked to kidney malfunction. The patient
whose granular kidneys he had drawn as a student had died
of dropsy. On a visit to Paris he met Dr Pierre Rayer, who
was first to write of “la maladie de Bright”- Bright’s disease.

In 1820, Bright became assistant physician at Guy’s and
in 1824 full physician and lecturer.

His teaching methods were often criticised by col-
leagues. He actually undressed his patients to examine
them! He used the “suspect method of percussion” and
outlandishly used a stethoscope, referred to by some as
“a foolish toy”! He taught the importance of analysing
all types of patients’ specimens. Urine samples had to be
tested for the presence of albumin by heating a spoonful
of urine over a candle and observing whether it became
opaque before it boiled.

In 1827, he published 23 cases, most having “renal
insufficiency dropsy”. Seventeen died. Each case was il-
lustrated by his own, hand-coloured, meticulous drawings
of the pathological material. Three of the original kidney
specimens remain in Guy’s museum. His work was met
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with a mixed response. One group believed, since the
cases were from Southwark —a poverty-stricken area of
south London- that the disease affected only the poorer
classes. But by 1829 Bright’s disease was recognised to
affect all strata of society.

In 1832, he was elected Fellow of the Royal College
of Physicians and the next year chosen to give the three
Goulstonian Lectures. The final lecture was on the renal
origins of dropsy. It included reports of 296 urine analyses.
He described 4 varieties of nephritis found at post-mortem;
blood urea levels were high and often associated with a
history of convulsions and left ventricular hypertrophy. He
later showed that following scarlet fever, proteinuria and
kidney damage could occur, i.e. acute, post-streptococcal
nephritis as we know it today. Treatment included diet and
bed rest. How little things have changed!

In 1851, Bright self-diagnosed aortic valve disease. He
developed oedema and some thought him to be suffering
from his own disease because he concealed the cardiac
condition. But he continued seeing patients, among them
royalty, Alfred Lord Tennyson, the renowned poet and
Isambard Brunel whom he had met through his father.
Brunel had ankle oedema and loin pain; Bright diagnosed
renal failure. Brunel died of a stroke and renal failure in
1859 aged 53 but Bright had died some months earlier.
His death was unexpected. The Times obituary stated “The
lamented gentleman had received patients and was out
in his carriage on Saturday 11th December, after which he
complained of indisposition and retired to his chamber,
which he was destined never to leave again.” The Lancet
editor, Dr Thomas Wakely, who had often been scath-
ing, sometimes personally so, about Bright and his work,
surprisingly wrote a glowing testimony: “...the medical
profession has lost one of the most original, observant and
philosophical minds...he contributed more than, perhaps,
any other to form the medical opinion of his day”. Bright
had had a gastro-intestinal haemorrhage and died on 16th
December 1858 aged 69.

What then reminded me of Richard Bright”?
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During a renal clinic, before | retired, | called for a new
patient. An elderly lady, tall and upright, came into the
room and shook my hand firmly. “Before we begin, Dr
Phillips, you may be interested to know that | am one of
the living descendants of Dr Richard Bright”. The patient,
who turned out to be a great-great niece of Bright, had
moderate renal impairment, but she was 94 years old! Her
creatinine was 140 umolL/L. She was normotensive and an
ultrasound scan was normal. | reassured her that there was
nothing of great concern. She replied “I don’t mind what
you do as long as you don’t stop my two brandies and soda
that | have each evening after supper”! Three years later
the patient invited me to lunch and afterwards showed
me a book she had written entitled “The Inner Circle. A
view of war at the top” Amongst many other stories, it told
of her appointment to develop an information system in
the Cabinet War Rooms housed under Whitehall in Central
London-Winston Churchill’s main work base during the
Second World War. Her boss was General Ismay, Chief of
Staff to Churchill. The rooms were visited frequently by
allied military leaders from around the world. The informa-
tion system enabled them quickly to get up-to-date with
news from different theatres of war. Her second role was to
organise the domestic and technical requirements of the
British contingents attending major conferences such as
in Teheran, Yalta, Moscow and Potsdam. She had contact
with allied political leaders including Churchill, Roosevelt
and Stalin. In her book, she recalls an eventin Teheran ata
dinner celebrating Churchill’s 69th birthday. A Persian waiter
carried in a large, elaborate ice cream dessert. He could not
take his eyes off Stalin. The ice cream started to slide off its
tray. Still not noticing, he headed towards the leaders. The
dessert slid onto the head of the Russian interpreter next
to Stalin, who continued without pause! So, my reminder
of Richard Bright stemmed from meeting his great, great
niece-a wonderful character from an amazing family. Her
renal function remained stable. She died aged 98.

The following is a poem about Richard Bright for the St
Bartholomew’s Hospital Journal:

Dr Richard Bright of Guy’s had several patients large in size.

Their legs were swollen as could be, their eyes so puffed they could not see.
To this oedema Bright objected and so, he had them venesected.

He took a teaspoon by the handle, held it above a tallow candle

And boiled some urine o'er the flame (as you or | might do the same).

To his surprise, we find it stated, the urine was coagulated.

Alas, his dropsied patients died. The thoughtful doctor looked inside.

He found their kidneys large and white, the capsules were adherent quite.
So that is why the name of Bright is associated with nephritis.

Anon
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Ap Richard Bright — Mia urrevO0Opion anoé évav olKOYEVEIOKO SEGUO
M.E. PHILLIPS

Charing Cross Hospital, London, Hvwuévo BaciAgio
Apxeia EAAnvikri¢ latpikric 2020, 37(XuumA 2):30-32

O Bright yevvriOnke 1o 1789 kal orroudaoe latpikry oto ESipBoupyo kat oto Guy’s Hospital. Avéntuée evSiagépov yia
TNV MTAOOAOYIK AVATOMIKH KAl XPNOILUOTTOINOE TIG KAANTEXVIKEG S€EIOTNTEG TOL Yia Va OxXeSIACEL Opyava, KATA T Ve-
KPOTOWMN], CUMTTEPINAUBAVOUEVOU EVOG «KOKKWOOUG VEPPOUL». MMioTEVE OTL N «LSPWTTIKIO» OXETICOTAV UE TN VEQPIKNA
SuoA&ltoupyia — 0 AoOeVNG UE KOKKWOELG VEPPOUG gixe TTEOAVEL AOYW LOPWTTIKIAG. ANUOCIEVOE 23 TIEPIMTWOELG LSPW-
TTKIOG, Ol TIEPICOOTEPEC EK TWV OTTOIWV LE VEPPIKN avemdpkela. 17 €€ autwv ameBiwoav. Ot vekpopieg avédel§av veppi-
T16a kat vloBeTNONKe 0 6pog Nécog tou Bright. To 1851, o Bright avéntuée otévwon aoptng Kat apyotepa, To 1858,
néBave anmpoodoknTta. [1wg mpoékupe autd To GpBpo yia Tov Bright; Mia 94xpovn Kupia EMMIOKEPONKE TN VEQPOAOYIKN
KAWVIKR pou. Mou cuoTtrifnke wg amdyovog tou Bright. Mapouociadle vepplkn avemdpkela. Mou £€6€1€e €va BiAio mou
gixe ouyypaypet —“The Inner Circle. A view of war at the top”— pia kataypagr Touv £€pyou TnG, AvAPESA OE TTOANA OKO-
MN, oToug Yéyeloug MoAepkoUg O@aldpoug oto Aovdivo. O TowPToIA TEPATE TTOAU XpOvo eKel. EKei, n idla avadiop-
YAVWVE TA ApXEIQ TWV TTIOAEUIKWV YEYOVOTWV TIPOG EVNHEPWON TWV APXNYWV TOU OTPATOU KATd TN Slapovr] Toug oTo
Novdivo. Emiong, Slopydvwve gyxwpla Kat TEXVIKA B€pata 6tav o ToOPToIA Ta&ideue o€ TTONEUIKEG OIAOKEWELG PE TOV
PouoBeAT kat Tov ZTaAwv. MéBave og nAikia 98 eTwy, e oTaBgpn VEQPLIKNA AElTovpyia.

Né&eig eupeTnpiou: Adyovog Richard Bright, Richard Bright, Ynoyeiol NMoAgpikoi @dhapot Aovsivo MM2, Winston Churchill
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Greek giants in Nephrology

Rufus of Ephesus and Aretaeus of Cappadocia (1st-2nd century CE) can be
considered as the first Greek “giants” of Nephrology since they are the first
exponents of Hippocratic medicine who recognised the specific function of
the kidney and described renal diseases. In the modern era, several Greek
doctors contributed to the establishment and advancement of Nephrology
in Greece. This paper refers only to those who worked in Greece and are no
longer alive. Hippocrates Yatzides (1923-2013), one of the founders of EDTA
in 1964, is deemed a pioneer of haemodialysis as, in 1965, he used activated
uncoated carbon haemoperfusion to treat barbiturate poisoning. Yatzidis’s
early attempts to establish a national Society of Nephrology, in 1966, were
fruitless. Three years later, Sotiris Papastamatis (1912-1979), associate profes-
sor of Medicine at the University of Athens and his close friend Dimitrios Valtis
(1917-1973), professor of Medicine in the University of Thessaloniki, collabo-
rated in the foundation of the Hellenic Society of Nephrology (HSN). Other
departed colleagues noteworthy for their contribution to the advancement
of the study of renal diseases and the introduction of chronic haemodialysis
in our country are Panos Metaxas (1929-2007) (Valtis’s disciple, president
of the 8th International Congress of Nephrology held in Athens in 1981),
Antonis Billis (1932-2013) (Papastamatis’s disciple, president of the 2nd Na-
tional Congress of Nephrology), and Gregory Vosnides (1943-1996) (Billis’s
disciple, secretary of the 32nd EDTA-ERA Congress held in Athens in 1995,
co-organiser with Spyros Marketos of the 1st International Congress of the
History of Nephrology held in Kos in 1996). Further to breaking new ground
in the development of Nephrology in our country, these colleagues have
served and continue to serve as role models for younger Greek nephrologists.
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IN ANCIENT TIMES

In Greek mythology, giants were beings of human ap-
pearance but of great size and strength, known for their
battle with the Olympian gods. The word is used meta-
phorically for persons of great ability and influence who
act as leaders. In that sense, two Greek doctors who lived
in the time of the Roman emperor Trajan (53-117), Rufus
from Ephesus — a centre of the medical profession in that
time, and Aretaeus from Kappadocia, who practiced in
Rome and Alexandria, can be considered as the first Greek
“giants” of Nephrology, since they are the first exponents of
Hippocratic medicine who recognised the specific function
of the kidney and described renal diseases. In particular,
in one of his surviving works, entitled Mepi Twv ev kKOCTEL
Kal veppoic mabwv (“On diseases of the bladder and kid-
neys”), Rufus describes the location of the kidneys, the
ureters and the urethra, and strives to provide a rational
explanation of the altered function of the kidneys in dis-

ease. For example, he proposes that haematuria is due to
awidening of the renal tissue, making blood pass together
with urine. He also describes medical signs reminiscent of
chronic renal failure (chronic, silent symptoms, resulting
in cachexia, lethargus, and generalized oedema) and of
diabetes mellitus (heavy polyuria, thirst, emancipation, and
death caused by oedema). On the other hand, Aretaeus,
in his treatise De causis et signis acutorum morborum (“On
the causes and symptoms of acute diseases”), was the
first to recognise the role of the kidneys in excreting urine
while extracting it from the blood. Moreover, in his work
De causis et signis diuturnorum morborum (“On the causes
and symptoms of chronic diseases”), he connects gout
with renal disease and diabetes with nephrotic syndrome
(diabetes induced dropsy), he repeats earlier descriptions
of renal colics and renal infections, and provides a detailed
classification of renal stones according to their size, shape,
opacity, etc.” (fig. 1).
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Figure 1. The first two Greek “giants” of Nephrology: Rufus from Ephesus
(left) and Aretaeus from Cappadocia.

IN THE MODERN ERA

In the modern era, several Greek doctors contributed
to the establishment and advancement of Nephrology in
Greece. | will refer only to a few of those who practiced as
nephrologists in our country and are no longer alive. As
underlined by Professor Garabed Eknoyan “[although] the
study of diseases of the kidney has a long history that can be
traced to antiquity [...] it was in 1960 when the inaugural
International Congress of Nephrology convened with the
subsequent establishment of the International Society of
Nephrology that “nephrology” entered the parlance of medi-
cine?’The Congress, held at Geneva and Evian in September
1960, was organised by five scientific societies (Société de
Néphrologie, Scandinavian Society for Kidney Research,
American Society for Clinical Investigation, Societa Italiana
di Nefrologia, and Renal Association). The International
Society of Nephrology (ISN) was created following the
Congress in the same year. It was founded thanks to the
vision of Professor Jean Hamburger, who became its first
president.’ Three years later, in 1963, the late professor of
Internal Medicine at the University of Athens Arkagathos
Goutas (1895-1982) sent a letter to some of his colleagues
informing them that “on the occasion of the 2nd Interna-
tional Congress of Nephrology to be held this year, ISN
decided to publish a list of the members of the National
Societies of Nephrology by country and of the researchers
on specific Nephrology topics of countries that have not
established a relevant scientific society yet’, and inviting
them to a meeting to jointly decide on the appropriate
way to respond to this initiative. The meeting concluded
without any decision being made.*

In the meantime, during a symposium on acute renal
failure held on 2 September 1963 at the lecture theatre
of the Royal Free Hospital in London, William Drukker,
Stanley Shaldon and David Kerr planned the creation of
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the European Dialysis and Transplant Association (EDTA)®
On Thursday, 24 September 1964, some 30 delegates
from Belgium, Denmark, UK, France, Germany, Ireland,
Italy, Netherlands, Sweden, USA and Greece were invited
to a founding meeting at the Queen Wilhelmina Hospital
of the University of Amsterdam.® Greece was represented
by Hippocrates Yatzidis, adjunct professor at the Second
Department of Internal Medicine of the Athens Medical
School, headed by Professor Goutas. The next day, some
34 papers were presented at the first meeting of the new
association. Yatzidis presented his work on the use of
activated uncoated carbon haemoperfusion to treat barbi-
turate poisoning. His full paper was published in French in
Nephron in the same year.” Due to this presentation, which
William Drukker credits as “classical’, Yatzidis is deemed as
a pioneer of haemodialysis. It is interesting to note that in
a paper published the following year, Willem Kolff, who is
considered the “father of artificial organs’, wrote: “A safe and
inexpensive method to treat patients with terminal uremia is
urgently needed. We have been stimulated by a report from
Doctor H. Yatzidis in Athens, Greece, to look into the possibility
of absorbing nitrogenous substances from the blood of uremic
patients by hemoperfusion over activated charcoal..."” Yatzi-
dis, therefore, can be acknowledged as the first Greek “giant”
of Nephrology in the modern era. It is worth mentioning that
Hippocrates Yatzidis (1923-2013) was a principal mentor
to Dimitrios Oreopoulos (1936-2012), one of the “giants”
of nephrology at an international level, before the latter
left Greece to Belfast, at first, and then to Toronto, where
he crucially contributed to the evolution and worldwide
spread of the method of continuous ambulatory peritoneal
dialysis (fig. 2).8

Figure 2. Dimitrios Oreopoulos (left) and Hippocrates Yatzidis in October
1990, in Athens.
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Yatzidis's early attempts to establish a national Society
of Nephrology, in 1966, were fruitless.

Three years later, on 12 September 1969, two more
Greek“giants” of Nephrology, Sotiris Papastamatis, adjunct
Professor of Medicine at the University of Athens and his
close friend Dimitrios Valtis, Professor of Medicine at the
University of Thessaloniki, collaborated in the founda-
tion of the Hellenic Society of Nephrology. The founding
members were 22, from both Athens and Thessaloniki.
Papastamatis was elected as the first president, and Valtis
as the first vice-president of the new society.” Further to
the Hellenic Society of Nephrology, Sotiris Papastamatis
(1912-1979) contributed to the foundation of two other
major Greek medical societies, which played a key role in
the continuing education of Greek doctors: the Society
for Medical Studies and the new chapter of the Athens
Medical Society, the oldest scientific institution in mod-
ern Greece (est. 1835). He was also the first to establish
dialysis units in two of the largest hospitals in Athens: the
Athens State General Hospital and “Evangelismos”Hospital.
Dimitrios Valtis (1917-1973) was professor and chairman
of the 1st Department of Internal Medicine at the “AHEPA”
University Hospital in Thessaloniki and served as dean of
the Medical School of the Aristotelian University of Thes-
saloniki. Valtis introduced renal replacement treatment
in Northern Greece in 1967, and contributed to the first
cadaver renal transplantation in Greece, performed by the
professor of Surgery Constantine Tountas, at the “AHEPA”
hospital, in 19687 (fig. 3).

Two other departed colleagues, disciples of the two
founders of the Hellenic Society of Nephrology, also merit

the designation of “giants” of Nephrology. Panos Metaxas,
Valtis’s disciple, was a member of the 1st Council of the

Figure 3. The founders of the Hellenic Society of Nephrology: Sotiris
Papastamatis (left) and Dimitrios Valtis.
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Hellenic Society of Nephrology and president of the 8th
International Congress of Nephrology held in Athens on
7-12 June 1981, with 3,000 participants (fig. 4). He was
one of the several Greek nephrologists, including Dimitrios
Oreopoulos and Antonios Billis, who were trained at the
Belfast City Hospital under Mollie McGeown (1923-2004).

Antonios Billis, Papastamatis’s disciple, served as vice-
president (1972-1974) of the 2nd Council of the Hellenic
Society of Nephrology, presided by professor Valtis, and as
president (1974-1976) of the 3rd Council of the Society, and
of the 2nd National Congress of Nephrology, held in Athens
on 3-5 November 1982. The Nephrology Department of
“Evangelismos” hospital in Athens, where he worked as
chief, was named after him. Gregory Vosnides, the young-
est of the Greek “giants” of nephrology in the modern era,
was a fellow of Antonios Billis (fig. 5). He served as presi-

-

Figure 4. George E. Schreiner, president of the International Society of
Nephrology, addressing the opening ceremony of the 8th International
Congress of Nephrology at the Herodus Atticus Theater. Panos Metaxas,
Congress president, is looking at him.

Figure 5. Antonios Billis and Gregory Vosnidis (first and last from left
to right) at the opening ceremony of the 8th International Congress of
Nephrology (Athens, 1981).
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dent of the Hellenic Society of Nephrology (1994-1996),
and as secretary of the 32nd EDTA-ERA Congress held in
Athens on 11-14 June 1995. Furthermore, as president of
the Hellenic Society of Nephrology, he contributed, along
Spyros Marketos, to the organisation of the 1st International
Congress of the History of Nephrology held in Kos on 14-16
October 1996, almost a month before his tragic demise.”
The Nephrology Department at“Laikon” hospital in Athens
was named after him.

T.D. MOUNTOKALAKIS

CONCLUSIONS

These are our late colleagues who symbolise Greek
“giants” of nephrology. Further to breaking new ground
in the development of nephrology in our country, these
colleagues have served and continue to serve as role
models to younger Greek nephrologists. And this attri-
bute should be viewed as one of their most important
accomplishments.
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Hippocrates Yatzidis

A great yet humble Greek Professor
to remember

Professor Hippocrates Yatzidis was the “father of nephrology” in Greece and
one of the most pioneering nephrologists worldwide. He was born on 22
September 1923 in Athens and died on 27 August 2013. Passionate about his
science, he devoted himself to creating high-profile Nephrology Units and to
nephrological research. He was the director of many research units in Greece
and other countries and he even took over the management of the Geneva
Medical Centre for a while. He always encouraged continuous training for
himself and his colleagues so as to keep up with advances and provide the
best possible and up-to-date treatment to patients. Yatzidis' charcoal artificial
kidney is perhaps his crowning achievement and a major breakthrough in
Nephrology worldwide. He published many scientific papers, most of them in
international journals, and with many citations. In the early 70s, he co-founded
the Nephrology Department of the “Areteion” Hospital of Athens to support
patients in need of renal care. In the last period of his life, he continued his
research at the experimental surgery laboratory of the Athens Medical School.
He was known for his kindness and generosity to his associates. The present
article aims to present his life and work achievements.
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1. INTRODUCTION

Figure 1. Professor Hippocrates Yatzidis.

cine”, “Peritoneal Dialysis International”, “Clinical Chemistry
and others. These have oft been cited by foreign research-
ers and Yatzidis had received dozens of official invitations
from universities and research centres abroad as an invited

2. EARLY LIFE

Yatzidis' research work, conducted entirely in Greece,
was recognised internationally for its originality and contri-
bution to the establishment of Nephrology as a specialty.
The high quality of his research is demonstrated by the
publication of his work in international journals such as
“Nature”, “Clinical Nephrology”, “Experientia”, “JAMA’, the
“British Medical Journal”, “Biomedicine”, “Nephron”, “Kidney
International”, “Lancet”, the “New England Journal of Medi-

”

speaker. He was included in the publication “Two thousand
men of achievement” and “Who’s who in science from
antiquity to the present”as the Founder of Nephrology in
Greece and as an Inventor of the Activated Carbon Artificial
Kidney, known as “Yatzidis Kidney".

Professor Hippocrates Yatzidis was born in Athens on 22
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September 1923. He completed his secondary education
at the Lycee Leonin French Senior High School in Athens.
He started his studies at the Medical School of Athens in
1943 but, due to the Civil War, stopped in 1947 to do his
military service. After three years in the army, he continued
his studies in 1950. He graduated in October 1950 and was
immediately hired as an external assistant to specialise
in the Second Internal Medicine Clinic of the University
“Hippokrateio” Hospital of Athens. After two months, he
was appointed internal assistant, a position he held until
the end of 1954. At the end of his term, he was awarded a
doctorate by the University of Athens, having been trained
in Internal Medicine and Cardiology.’

Throughout his life, he dealt with many scientific and
research issues. His first work, titled “Determination of
total blood, plasma and cellular volume with polyvinyl-
pyrrolidone”, was presented as his own technique in May
19532 at the Athens Medical Society and its applications
constituted the subject of his doctoral dissertation. During
1952-1954, Yatzidis collaborated with Arkagathos Goutas,
Hippocrates Chevrenis, George Michaelides, Phaedonas
Fessas, Antigoni Koidakis, Frixos Costaesa to co-author
11 works on cardiology issues, anti-coagulant treatment,
systemic lupus erythematosus, radioisotopes and anaemia
after gastrectomy.

Between 1955 and 1959, Yatzidis completed his post-
graduate studies in France with a scholarship from the
French Government. He worked as a paid Resident Médecin
des Hopitaux de Paris at the Metabolic Disease Clinic, at the
Bernard René Research Centre CN School of Medicine and
the Department of Clinical Chemistry of the University of
Paris, under Professor Jean Hamburger. During this time,
he focused his efforts on acquiring clinical and laboratory
experience and less on writing articles. In 1956, he wrote
the first article on nephrology with Professor E. Richet,
entitled “Coagulation disorders and changes in plasma
and urine coagulation factors in nephrotic syndrome”.
This internationally original work interprets certain points
of the mechanism of the various forms of proteinuria and
was published in 1957 in the journal Revue Francaise des
Etudes Cliniques et Biologiques.?

In 1959, Hippocrates Yatzidis returned to Greece and
served as senior registrar and then as lecturer at the Second
Internal Medicine Clinic of the University of Athens. Arkaga-
thos Gouttas, professor and director of the clinic, nurtured
unlimited appreciation and admiration for his new associ-
ate and thus provided him with as many opportunities as
he could to develop the clinic’s kidney activity. As a result,
Yatzidis, urged by director Arkagathos Gouttas, succeeded
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in attracting a team of young and enthusiastic doctors
dedicated to him and to the new specialty of Nephrology
at a time when such units were rare even abroad.

The most important members of this team were Dimi-
trios Oreopoulos, Nikos Rizos, Christos Velentzas, Alexandros
Simvoulidis, Dora Mayopoulou-Simvoulidou, Diogenis
Triantaphyllidis, Charalambos Gavras, Pavlos Toutouzas,
Nikos Tsaparas, Amalia Stavroulakis (later Tsapara), Sonia
Voudiklari, Aristomenis Fertakis, Georgios Psimenos, An-
dreas Kravaritis, Manta Garidis, Antonis Tzamaloukas and
others. The team of these doctors had great excitement and
zest for hard work. He required his associates to work hard,
but he was the most devoted and hard worker of all. Their
dream was to study abroad for a specialty in nephrology
and then return to apply their new knowledge in Greece in
collaboration with Yatzidis. This is how the first foundations
of modern nephrology were built in Greece.

3. FIRST PUBLICATIONS

In 1958, the first publication on the artificial kidney and
its contribution to the treatment of acute anuria was based
on Yatzidis’ experience with 200 haemodialysis sessions
in Paris. Soon he introduced the application of artificial
kidney for acute kidney failure in Greece. The filters were
handmade and the vascular access to connect the patient
to the artificial kidney was initially made with glass tubes.
Very soon, just a year after Scribner’s introduction of
Teflon shunts in the US, Yatzidis’ partners had learned to
make Teflon shunts on their own and to surgically implant
them intra-venously and intra-arterially into the patient’s
wrist.? The Artificial Kidney Department at “Hippokra-
teio” Hospital began operating intensively in 1958 and
patients with acute renal failure were referred to it from
all over Greece.

Yatzidis paved the way for renal biopsies and, in 1960,
he presented his observations on 30 open kidney biopsies
via puncture to the Athens Medical Society. Two years
later, he presented the causal classification of 70 cases of
nephrotic syndrome based on physical examination and
pathology findings. At the same time, he described the
necrotising findings of a patient with hypertension from
obstruction of the left renal artery. In 1963, Yatzidis and his
colleagues described for the first time in Greece a case of
a patient with unilateral fibrillation and a case of a patient
with infarction and lupus erythematosus.®

One of the most important contributions of Yatzidis
and his team in nephrology was the use of activated car-
bon columns as a method of dialysis in patients with renal
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insufficiency and in cases of barbiturate poisoning (Yatzidis
Artificial Kidney).® With these works, Yatzidis became well
known and internationally recognised as a leading kidney
specialistin Greece and an important member of the kidney
community.

4. PARTNERSHIPS AND LATER CAREER

Yatzidis’ plan for a dynamic future Nephrology Unit was
to send his associates abroad, each one to deal with a field
of nephrology and implement it upon returning to Greece.
Thus, A. Counselidis and D. Mayopoulou went to Paris to
study clinical and laboratory immunology, D. Oreopoulos
to Belfast to study calcium and kidney diseases, D. Trian-
tafyllidis to London to study hypertension, G. Roasted to
Oklahoma to study the organisation and operation of the
Artificial Kidney Unit for patients on dialysis, percutaneous
kidney biopsy and its histopathology, N. Tsaparas and A.
Stavroulakis to Texas to study experimental nephrology
and electrolytes.

During 1967-1972, Yatzidis continued his research.
Thus, in 1968, he collaborated with H. Gavras to publish
their work on renal hypertension. This work was a great
start to Gavras’ subsequent brilliant career in the field of
hypertension. In 1968, Yatzidis was one of the first to use
arteriovenous communication for chronic dialysis, and in
1969 he published the first results in “Medicine” and the
“New England Journal of Medicine””

Yatzidis stayed at the “Hippokrateio” Hospital for a
while under Professor Danopoulos, but eventually went
into private practice and worked in an artificial kidney
unit at the Athens General Clinic. Fortunately, in 1972 he
cooperated with Professor Tundas, Professor of Surgery
at the “Aretaio” Hospital, who wanted him as an associate
to develop a kidney transplant program. At the “Aretaio”
Hospital, Yatzidis organised the Nephrology Centre of the
University of Athens, with a Nephrology Clinic and an
Exemplary Artificial Kidney Unit.

In 1972, he published his experience of the role of
heparin in the treatment of uremic pruritus in JAMA”8 In
1975, he announced at the First Panhellenic Congress of
the Athens Medical Society the very important observation
on endogenous hypervitamin A in chronic renal failure.” In
1972, he expanded his activity to the study of new locust
bean gum and published the first relevant work in “Kidney
International”.’’In 1981, he first described the role of biotin’’
in the pathogenesis and treatment of uremic neuropathy
and, at the same time, he began his study on cyanide and
thiocyanates in renal failure.”? This study led to the discovery
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of the role of sodium thiosulphate in the pathogenesis and
treatment of arthritic and vascular calcifications in uremic
patients and nephrolithiasis.” In 1984, he drew the atten-
tion of nephrologists to the role of peroxalemia in uremic
dialysis patients. In 1991, he described the use of glycine
dipeptide (glycylglycine) to produce new solutions for
chronic peritoneal dialysis as well as dialysis solutions. The
range of Yazidis' interests is clearly outlined in one of his
latest papers on the plasma protein-free cholesterol bond
and its role in atheromatosis.

Yatzidis had a particular love for biochemistry. When he
was at “Hippokrateio” Hospital, he set up a separate bio-
chemical laboratory in the nephrology clinic for precision
biochemical tests before the time of automated analysts.
For the needs of his research work, he improved many
laboratory methods and introduced some new ones of his
own inspiration, some of which are: Method for the imme-
diate determination of true creatinine, ' simple method of
determination of inulin’® without urine collection, simpli-
fied method for the determination of para-amino-hippuric
acid in plasma, simple, rapid and accurate method for the
determination of blood sulphates, estimation of renal glo-
merular filtration from serum creatinine, new colorimetric
method for the quantification of urine proteins, ' enhanced
diuretic reagent for the determination of serum proteins,’”
combined Jaffe enzyme method for the determination of
serum creatinine.”®

He was elected professor at the Medical School of Athens
in 1990 and the Academy of Athens awarded him with the
Excellence in Science prize in March 1988 as a reward for
his clinical and research work.

5. CONCLUSIONS

During his 40 years of service as an academic lecturer,
Yatzidis taught generations of students and residents in
Internal Medicine. Many Greek nephrologists cooperated
and learned alongside with him. He guided and supervised
dozens of doctoral theses and recitations. At least 15 of
his students became professors and associate professors
in Greece and abroad.

He was a regular member of 30 scientific societies and
an honorary member of the Hellenic Nephrological Society.
He was a member of the editorial committees of 6 foreign
language medical journals. He was one of the founding
members of the European Dialysis and Transplantation
Association (EDTA) (Amsterdam, 1964). He served as chair-
man of the National Research Institute and the Biomedical
Research Committee of the Ministry of Health.
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«Evyevibeio» Ogparmeutrplo, latpikr ZxoAn, EOviké kat Kamodiotptako Mavemothuio ABnvwv, ABriva

Apxeia EAAnvIKrG latpikric 2020, 37(SZuurA 2):38—41

O kaBnyntng Immokpdtng Natlidng unnpée o «matépag tnG Ne@poloyiac» otnv EANAda kal évag ané Toug mpwTo-
TTOPOUG VEPPOAOYOUG TTAYKOOUIWG. MevvriOnke oTig 22 Zentepfpiov 1923 otnv ABriva kal méBave otig 27 AuyoUoToU
2013. Exovtag mdbog e TNV EMOTHHN TOU, APlEPWONKE oTn Snuiovpyia VEQPOAOYIKWY povASwV uPnAov emmédou,
KaOwg Kal otnV €peuva. Exel StateAéoel SIEVOULVTNG TTOAAWYV EPELVNTIKWY HOVASWV TOOO oTnV EANASa 600 Kal o€ AA-
AEG XWPEG Kal avéNafe yia Aiyo tn Stoiknon tou latpikov Kévtpou tng Meveung. Mavta umépuaxog TnG cUVeEXOUG Ka-
TAPTIONG Yla ToV 810 Kal Toug CUVASEAPOUG TOU, £TOL WOTE va oupPBadifouv pe Ta véa Sedopéva Kal va TTapEXOUV TNV
KaAUtepn Suvatn kat emikaipn Bgpamneia yia Toug acBeveic. O «Texvntodg Neppog MNatdidn» gival iowg to MAéov on-
MavTIKS TOU EMiTELYUA KAl pta a&loonueiwtn avakdlupn otn Neppoloyia maykoouiwg. H Spactnptdtntd tou otn
ouYYpPa®n EMOTNUOVIKWV KEIPEVWY EKONAWONKE o TTOAA Snuootieuuéva dpbpa, Ta MEPICCOTEPA ATTO TA OTToIia OE
810N TTEPLOSIKA Kall UE TTOANEG AVAPOPEG. 2 TIG APXEG TNG SekagTiag Tou 1970 iSpuoe to Tunua NeppoAoyiag tou No-
ooKopEiov «ApeTtaiglou» ABNVWV yla va urtooTnpi&el aoBeveic mou xpeldlovtal VEQPOAOYIKN TTapakoAouBnaon. Tnv
TeevTaia mepiodo TG {wrig TOL CUVEXIOE TNV €PELVA TOU oTo EpyaoTtriplo Melpapatikng XelpoupyIKAG otV latplikn
> xoAr ABnvwv. ‘Htav yvwoTtdg yia Tnv KaAoouvn Kal TN YEVVAIoSdwpia TOU OTOUG CUVEPYATEG TOU. To mapdV Keipevo
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OTOXEVEL VA aKOAOLOROEL Ta eMITEVLYHATA TNG (WG KAl TNG EPYACiag Tou.
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Three hundred years of Nephrology
in Scotland

A remarkable flowering of scientific and philosophical thinking, the Scottish
Enlightenment, took place in the second half of the 1700s, centred on Edin-
burgh. The city’s new medical school benefited, developed new integrated
teaching methods, exploded in size, and sent its graduates around the world.
One was Richard Bright, the creator of the specialty of nephrology. Robert
Christison, professor of medicine in Edinburgh, was one of those who promi-
nently extended Bright's observations, but his lasting influence was probably
limited by his opposition to women doctors. Almost at the same time, Edin-
burgh graduate Thomas Latta described the first use of intravenous fluids
to rescue patients with terminal shock from cholera. Meanwhile in Glasgow,
Thomas Graham was describing the principles of dialysis. Scotland took up
dialysis and transplantation as treatments for renal failure a hundred years
later. Dialysis for AKI from 1959, and the first successful transplant in the UK
was performed in Edinburgh in 1960. Establishment of early units for chronic
dialysis and transplantation followed, still at a time when the viability of
neither was assured. Research centred on complications of dialysis, and on
immunosuppression. Edinburgh suffered a devastating dialysis-associated
hepatitis outbreak in 1969-1970. This was a major but temporary setback
to the development of services. It was followed by a remarkable research
initiative that created a landmark, early commercially successful recombinant
protein product - hepatitis B vaccine.

1. MEDICINE AND MEDICAL EDUCATION
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a competition with Edinburgh”’ From 1801-1850, Scotland

IN 18t CENTURY SCOTLAND

For 200 years from the early 1700s, medical education
was a dominant activity of Scotland’s universities. This was
particularly true of Edinburgh, whose medical school was
founded in 1726, in a university created by the City, not
under the auspices of a religious body.’

The founders of Edinburgh Medical School had travelled
to Leiden to experience the new approach developed by
Herman Boerhaave. After a founding basis in science, this
integrated clinical medicine and practice. Previous norms
had been largely theoretical teaching, followed by ap-
prenticeship.

With an astonishing array of great minds attracted to
the city, Edinburgh’s medical school expanded enormously
to become the dominant element of the University. Many
notable academics were appointed, a new teaching hospital
was built,and Thomas Jefferson wrote in 1789 that so far as
science was concerned,“no city in the World can pretend to

produced 7689 medical graduates to the rest of the UK’s
302. By 1895, many new schools had been founded but
medical students still comprised half of the 3000 matricu-
lating students at Edinburgh University.’

This was far more doctors than Scotland could em-
ploy, and Edinburgh’s medical graduates, swelled by the
growth of other Scottish schools, took the medical-scientific
revolution not only to the rest of the UK, but to the limits
of the British Empire, and beyond. Edinburgh graduates
established medical schools in many nations in North
America, South Asia, and China, exporting their mode of
instruction too. The Scottish Doctor became a trope in
literature and film.

2. WILLIAM CULLEN, TOP TEACHER 1755-1790,
ON DROPSY

William Cullen was one of the key attractions to studying
in Edinburgh. Like many students, he studied in Edinburgh
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for only part of his undergraduate medical education, with
the rest of his learning and apprenticeship in Glasgow.
There he established an impressive reputation as a clini-
cian and teacher, but he was attracted back to Edinburgh
as professor of Chemistry in 1755. His prowess as a teacher
was recorded in the diaries and letters of students at the
time, but his clinical skills are notably demonstrated in the
carefully preserved records of his extensive consultations
by correspondence.??

Many of those writing were doctors seeking advice.
Although renal disease was not clearly recognised at that
time, beyond renal stones and infection, dropsy and ana-
sarca (local or general fluid retention) were. Ischuria renalis
(anuria) was recognised, but little intervention was possible
if it was not caused by bladder outlet obstruction.

Cullen wrote famously, but gloomily, in 1784, on the
dropsy suffered by the leading intellectual figure of Samuel
Johnson’?

At the age of 74 Asthma and Dropsy are very insurmount-
able distempers ... | am glad to observe that he is in the use
of Laudanum as | believe it is the only means of rendering
his life tolerably easy. The Vinegar of Squills I judge to be a
medicine very well suited to both his Asthma and Dropsy. |
hope the coming in of mild weather may be of service to him
and if he is to live for another winter he should certainly pass
it in a Climate much milder than that of England. | cannot
help however telling you that | despair of his having the op-
portunity for | suspect he has not only water in his limbs but
also in his breast.

Contemporary treatments were of limited effectiveness
and often difficult to tolerate, relying on purgatives, emet-
ics, and diaphoretics (to induce sweating) to remove fluid.
Broom tops (Genista) were recommended as a diuretic by
some, and Cullen recorded in his Materia Medica (1789)
“some dropsies have been cured”. Digitalis was now also
reported to be an effective drug, based on work by Edin-
burgh graduate William Withering done in the Midlands
of England and published in 1775.

Cullen’s textbook First Lines of the Practice of Physic, and
his Materia Medica (therapeutics), were standard texts for
several decades. His textbook? shows that he understood
hepatic, cardiac, and local causes for dropsy, and to some
extent renal (dropsy caused by ischuria renalis is mentioned).
However, his cases also show a thoughtful, sympathetic
clinician, who knew not to treat when futile. He seems to
have been the key medical opinion of his day. His distinc-
tion of insipid versus sweet diabetes is just one of his classic
and lasting insights.®
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3. THE BRIGHT ERA

There was little understanding of renal disease in Cullen’s
era, butin looking for antecedents of Richard Bright, one of
those picked out is William Wells (1757-1815), a Scottish-
American Edinburgh graduate working in London, who
in 1812 described in great detail the oedema sometimes
seen in scarlatina. He also made a number of tantalising
observations around oedema and proteinuria, and kidney
appearance at autopsy, and related some renal disease to
exposure to mercury (prescribed for venereal infection). He
was so hear making a clear, saleable account, that some have
wondered why Bright's story is the only one remembered.

Richard Bright himself, widely credited for creating the
specialty of Nephrology, studied in Edinburgh 1808-1810.
His MD examination in 1813 including scrutiny (in Latin)
of his thesis on erysipelas, as well as extended oral exami-
nation on clinical cases. But his 1827 “Reports of Medical
Cases”” from Guy'’s Hospital reverberated around the world.
He meticulously associated proteinuria and dropsy with
shrunken kidneys, and the medical world was convinced.
Suddenly everyone wanted to test for proteinuria.®?

Bright’s most notable colleagues at Guy’s were two
other Edinburgh graduates, Thomas Hodgkin (who in-
troduced Laennec’s stethoscope to London; Bright was
an early adopter) and Thomas Addison, whose eponyms
lasted even longer than Bright's. Bright’s disease was widely
used to describe kidney disease, and later more narrowly
glomerulonephritis, into the 20th century.®® Bright wrote
an impressive textbook of medicine with Addison in 1839."°

4. POST-BRIGHT

Two key characters took Bright’s work notably further.
These were Robert Christison (1797-1882), professor of
Medicine in Edinburgh, who received his Edinburgh MD
6 years after Bright in 1819, and Pierre Rayer (Paris). Each
produced classic texts, in 1837 and 1839 respectively. The
increasing recognition of acute renal disease, and greater
understanding of nephritic (haematuric) renal disease
from proteinuric, began here. Indeed this information was
endorsed by Bright, and included in his 1839 textbook.

Despite making some striking insights, and wide recog-
nition at the time, as described by Cameron,’’ Christison’s
role in the development of nephrology has been relatively
neglected since. Quietness about him seems almost cer-
tainly related to his campaign against permitting women
to become doctors. He led internal opposition to the
progression of the first female undergraduates in Britain,
who had been admitted to study Medicine in Edinburgh
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in 1869, and this 73-year-old man, 47 years since being
appointed a professor, ultimately succeeded in preventing
them from receiving medical degrees in Edinburgh. How-
ever honorary degrees were awarded to 7 of them in 2019,
the 150th anniversary of their matriculation.”?”® Though
the columns of medical journals displayed views on both
sides, Christison’s stance seems to have been contrary to
the prevailing public mood expressed in the wider press.
Only a few years later the arguments were won, an 1876
amendment to the Medical Act clarifying that women
should be eligible.’?”> Women'’s schools sprang up, and it
is fascinating that in 1889 Christison’s own son Alexander,
who had spent most of his medical life in India, took up
presidency of Edinburgh’s Medical College for Women,
very publicly leading a cause that his late father had been
prominently opposed to.

5. CHOLERA, INTRAVENOUS FLUIDS, AND BODIES

The profusion of medical students in Scottish cities led
to a notorious shortage of bodies for dissection. This led
first to grave-robbing, to sell bodies to anatomists, and
culminated in the conviction of Burke and Hare, who found
it more convenient to create their own bodies. They were
believed to have murdered 16 citizens to sell the bodies to
anatomists. Burke was hanged in 1828; Christison gave fo-
rensic evidence at the trial. The events aroused widespread
scandal, and lasting mistrust. In 1831 the anatomy school in
Aberdeen (colloquially known as the “Burkin hoose”, after
Burke) was burned to the ground,’# and in Liverpool in
1832 “cholera riots” were triggered by the sight of cholera
sufferers being taken to hospital, a rumour having spread
that they were being abducted for their bodies.’*'*

“Asian” cholera hit Britain in 1831-1832, but was also
the subject of serious scientific enquiry. Based on science
showing that red cells became concentrated in blood in
cholera, in Leith (Edinburgh’s port) in 1832, DrThomas Latta
demonstrated that patients who were moribund from Asian
cholera could be revived by intravenous injection of large
volumes of salty water. This was the first reported success-
ful use of intravenous fluids. The pages of the Lancet were
filled with excitement and controversy for a short time, as
this approach was the opposite of bleeding, which was
recommended by some.’s"”

“She had apparently reached the last moments of her
earthly existence ... | feared that | should be unable to get my
apparatus ready ere she expired. ... ounce after ounce was
injected, but no visible change was produced. Still persever-
ing, I thought she began to breathe less laboriously, soon the
sharpened features, and sunken eye and fallen jaw, pale and

A.N.TURNER

cold ... began to glow with returning animation; the pulse,
which had long ceased, returned to the wrist; at first small
and quick, by degrees it became more and more distinct ...
and in the short space of half an hour, when six pints had been
injected ... her extremities were warm, and every feature bore

the aspect of comfort and health.”’®

The debate died down with the epidemic. This was a dis-
covery of much more immediate importance than Bright’s,
but was neglected for some decades, before returning as a
treatment for haemorrhagic and other shock.”

6. THOMAS GRAHAM AND THE ROAD
TO THERAPEUTIC DIALYSIS

Thomas Graham (1805-1869) meanwhile described
the phenomenon of dialysis, distinguished and defined
colloids and crystalloids, and semi-permeable membranes,
in work commenced in Glasgow and completed in Lon-
don, published 1830-1861. His 1861 paper described its
application to urea in urine, laying the ground for the first
attempts at therapeutic dialysis.?’ One of the steps required
to implement it was control of blood clotting. Hirudin was
purified from leeches by Edinburgh graduate John Haycraft
(1857-1922), a physiologist working in Birmingham, Eng-
land. Semi-permeable membrane (collodion) and hirudin
were brought together by John Jacob Abel in Baltimore in
1913.2% It was another 40 years before Willem Kolff found a
way to harness the technique successfully.

7.DIALYSIS AND TRANSPLANTATION

The next hundred years were relatively quiet in Scottish
nephrological output, although the astonishing longitudinal
studies and impressive, humane Glomerular Nephritis (1948)
of another Edinburgh graduate, Thomas Addis (1881-1949),
working in Stanford, were a highlight.??2

By 1960 selected academic centres around the world,
including two in Scotland, picked up on the potential for
of dialysis and even transplantation.

Dialysis for acute renal failure was introduced in Ed-
inburgh and Glasgow in 1959. The first successful kidney
transplant in the UK was undertaken between identical
twins in Edinburgh in 1960 by surgeon Michael Woodruff.
A period of leading research in immunology and immu-
nopathology followed. The second use of Azathioprine in
transplantation was in Edinburgh in 1962. Production and
research into anti-lymphocyte serum followed. The survival
in these early transplants was very poor; in the first 14 years,
129 transplants, Woodruff reported that patient survival at
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6 months was 29%, but 28 (22%) had survived more than
2 years.?* But the long term prospects on dialysis were
uncertain during most of that period too.

Edinburgh and Glasgow shared many of the alarms and
experiences around the potential of dialysis and transplan-
tation. The affordability, uncertainty of long term viability,
and new complications, including dialysis disequilibrium,
aluminium toxicity, bone disease, and hepatitis.?**

7. HEPATITIS AND HEPATITIS VACCINE

In 1969-1970, the world’s worst dialysis-associated
Hepatitis B outbreak occurred in Edinburgh.?¢ Outbreaks
had occurred intermittently in the UK, and similarly across
Europe, since 1965.The Edinburgh epidemic killed 7 of 26
affected dialysis patients, and 4 of 12 members of staff,
two transplant surgeons and two technicians.?” The rea-
son for the exceptionally high mortality in this epidemic
is not known, but the events had a major impact on the
new specialty locally, just at the time that the prospects
for long-term patient survival were looking up. After a pe-
riod of taking on no new patients, a move to more home
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rather than in-centre haemodialysis was driven by fears of
hepatitis, as well as by economic factors.

There were no local presentations about the Edinburgh
epidemic for 35 years, it seemed too sensitive a topic (R.
Winney, personal communication). However a scurrilous,
politically incorrect but darkly humorous novel“The House-
man’s Tale” by Colin Douglas (pseudonym for Colin Currie,
1975) was set in a hospital with a hepatitis B outbreak
spreading fear amongst its staff. Currie was an Edinburgh
student at the time of the outbreak, when there was real
concern about who might be affected next.?

The experience triggered a remarkable ensuing sci-
entific project in one of the first of the new laboratories
of Molecular Biology, that led to sequencing of the virus
in 1979, and subsequent marketing of the recombinant
vaccine Engerix B in 1986. The husband and wife team of
Kenneth and Noreen Murray were central to this. The route
toitincluded founding one of the first biotech companies,
Biogen. The Murrays’ income from the enormously suc-
cessful vaccine was fed back into research and education,
a benefitin addition to the health benefits for patients and
staff everywhere ?42°
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Tplakdola xpovia Negppoloyiag otn TKkwtia
A.N. TURNER
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Apxeia EAAnvIKnG latpikric 2020, 37(ZuunA 2):42—46

Mua a§loonpeiwtn AvBnon TnG EMOTNMOVIKAG KAl GINOCOPIKIG OKEWNG, TOU SKWTOECIKOU Ala@WTICHOU, EAafe xwpa
oto SeUTEPO MIoO Tou 1700, pe emikevipo to ESiuBolpyo. H véa 1atpikry oXoAR TNG TOANG WPEARONKE, avENMTLEE VEEG
oNoKANpwHEVEG eBOSoUG Sidaokaliag, avamtuxOnke paydaia o HEyEOOG Kal E0TEINE TOUG ATTOPOITOUG TNG O€ OAO TOV
KOopo. Evag €€ autwv Atav o Richard Bright, o Snuioupyog tng eldikétntag tng Ne@pooyiag. O Robert Christison, ka-
OnynTr¢ NG latpikig oto ESIuBolpyo, ntav évag amod KEIVOUG TTOU ETTEKTEIVAV EUPAVWG TIG TTAPATNENOELS Tou Bright,
AAAA N HOVIUN ETIP PO TOU TaV MOAVWE TTEPLOPICHEVN ATTO TNV AVTIOEOT] TOL TIPOG TIG YUVAIKEG YIATPOUG. XXeSOV TAU-
TOXPOVA, O ATTOPOITOG Tou ESiuBoupyou Thomas Latta meptypd@el TNV mpwtn XPrion eVOoeAERiwv vypwv yia tn Sidow-
on acBevwv e KUKAO@OoPIKH KatamAnéia amd tn xoAépa. Ev tw petady, otn NMaokwfn, o Topag Nkpdxapu mepléypage
TIG APXEG TNG AlpokdBapone. H Zkwtia ekivnoe TNV alpokdabapon Kat Tn HETAPOOXEVON WG OEPATTEIEG YIa TN VEPPIKNA
QVETTAPKELA EKATO XpOvia apyotepa. H alpokdaBapon yia tnv oéeia ve@plikry BAABN armd to 1959 Kal n mpwTn EmMTLXN-
Hévn peTapooxevon oto Hvwpévo Baoilelo mpaypatomnoirifnkav oto ESiuoupyo 1o 1960. I5p0Onkav mpwIHE pova-
S€G yla xpovia alpokabapon Kat LETAPMOCXEVON, AKOMA OE LA ETTOXH TTOU N BloIuoTNTa KAVEVOS SV rTav eEAc®alL-
ouévn. H épguva emMKEVTPWONKE OTIG EMITAOKEG TNG AIMOKABAPONG KAl 0TV avocoKAaTaoToAr. To ESiuoupyo uméotn
KATAOTPOYIKO EEoTTaca nmaTitidag mou cuvdEeTal e TNV dlpokdBapon to 1969-1970. AuTr ATAV LA CNUAVTIKH AAAA
TIPOCWPLVH TTAVON TNG AVATTTUENG TWV UTTNPECIWV. AKOAOUONOE pia a&loonUEiwTn EPELVNTIKK TTPWTOBOUAIA TTOU SNI-
oUpPYNOE £€va 0POCN MO, TIPWIHO EUTTOPIKA ETTITUXNUEVO TIPOTOV avaouvSLACHEVNG TTIPWTEIVNG — EYUPOANIo nrratitidag B.
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Kidney diseases in the mediaeval work
“Michi Competit” by Thomas of Wroclaw

Although mediaeval medicine is oft considered to suffer from many weak-
nesses, there is a lot of data against this view. These include the emergence
of Europe’s first universities, educating doctors such as Arnaldo De Villanova,
in France and others. The next generation of outstanding doctors includes
Thomas of Wroctaw, born in the namesake Silesian town in 1297. At the age
of 16, he started studying at the university in Montpellier, France where he
met his renowned teachers: Peter Abano, Henry de Mondeville, and Bernard
de Gordon. After completing his studies in Montpellier, he continued his
scientific journey to Toledo (Spain), Salerno, Padua, Bologna and Rome (Italy)
and to Oxford (England). Having earned a pan-European reputation, despite
numerous job offers from universities, he returned to his homeland to become
a court doctor for John of Bohemia and Charles IV, king of Bohemia and the
Holy Roman Emperor. He died in Wroctaw in 1378 and was buried at the
nearby St.Vincent Abbey. Thomas is known to have written many works, yet
Mihi Competit, completed at the age of 63, is the most prominent. It comprises
four parts: Regimen Sanitatis, Aggregatum, Antidotarium and Practica Medici-
nalis. Modern nephrologists might find the last one the most interesting, as
its chapters no 81-87 of part 112 refer to urinary tract diseases. The titles of
the subsequent parts are: De debilitate et dolore renum (On Renal Disease and
Pain), De apostemate renum (On Renal Abscess), De ulceribus renum et vesice
(On Kidney and Bladder Ulcers), De lapide renum et vesice (On Kidney and Blad-
der Stone), De difficultate mingendi (On Problems with Urination), De diampne
(On Urinary Incontinence) and De diabete (On Diabetes). There are no known
translations of the Latin-written Michi Competit into modern languages.
Finding some of the views depicted in the work historically interesting, the
authors undertook to translate it, aiming to present it to a wider audience.
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medicine. In the popular mind, the Middle Ages were

observe its beginning and development

Aristotle

1.INTRODUCTION

The central figure of this publication, Thomas of Wro-
claw, is one of the beacons of the widely underestimated
mediaeval medicine. By general consent, the switch from
ancient to mediaeval medicine is believed to have hap-
pened in the late 4th and early 5th century or, as some
want it, it is associated with the fall of the Roman Empire
in 395 AD. At the other end, the publication of Andreas
Vesalius’'monumental work on anatomy De humani corporis
fabrica libri septem in 1543 marks the end of mediaeval

shaped by the great thinkers and humanists of the time
like Thomas Aquinas, Albertus Magnus, Dante Alighieri
or Francesco Petrarca. However, alongside philosophy,
literature, architecture and painting it was the time when
medicine started to grow in the first medical schools and
universities, which were also open for women. Moreover,
the Middle Ages saw the development of sacral medicine
and the early steps of hospital-based treatment. Healthcare
development remained under the inevitable influence of
political changes and turmoil of the time leading to the
emergence of a variety of medical schools. Consequently, we
can distinguish between the Byzantine school of medicine,
represented by Oribasius of Pergamon or Paul of Aegina,
Arabic medicine with Rhazes or Avicenna and Western or
Latin medicine, practised by Benedict of Nursia, Constantine
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the African, Arnaldo de Villanova and others. Mediaeval
Poland was not deprived of its renowned doctors such as
Nicholas of Poland, Vitello, John of Grodkow, Jan Radlica
and Thomas of Wroclaw to name but a few.

2.LIFE

Thomas of Wroclaw (1297-1378) was born into a Silesian
bourgeois family, most probably in the city of Wroclaw,
although, according to some researchers, it was in Tilbury,
England. We strongly believe, however, that the latter prob-
ability is considerably lower. Thomas’ education started in
a local parish school and continued in a cathedral school.
Then, with the financial support from the Norbertines, at
the age of 16, he made his way to France to study medicine
at the University of Montpellier, famous for its renowned
lecturer — Arnaldo de Villanova. The stay in France offered
Thomas a chance to meet a number of outstanding doctors
of the time such as Peter Abano, Henry de Mondeville and
Bernard de Gordon. It was during his time in Montpellier
that he also started a friendship with the future profes-
sor of the University of Paris, the famous anatomist and
surgeon Guy de Chauliac. Having completed his studies
in France, Thomas continued his training at the famous
ophthalmology centre in Toledo, Spain and subsequently
visited some of Europe’s greatest universities. These include
the Italian Salerno with its remarkable botanical garden,
Padua, where he studied anatomy through post-mortem
examinations performed under the supervision of Nicolas
Bertruccia, Bologna with Mondino de Luzzi and, last but
not least, the English Oxford University where alongside
William Meerle he investigated the medicinal use of herbs.

Despite proposals to become professor at various Euro-
pean universities, Thomas decided to finish his 17-year-long
peregrination and return to his hometown of Wroclaw.
Those days, the total number of medical doctors in Poland
stood at a rather modest figure of 30 individuals, mostly
educated at Italian and French universities and practising
medicine in the towns and cities of Krakow, Wroclaw, Raci-
borz, Brzeg, Wloclawek and Poznan. Thomas quickly became
court doctor of Silesian princes and the Czech king John of
Bohemia and, finally, the emperor Charles IV. He focused
his work on the struggle against epidemics, caring for the
lepers in lazarets and patients in the Wroclaw hospitals of
Holy Spirit, St. Elisabeth and Corpus Christi. In recognition
of his achievements, Pope Clement VI granted him the title
of Bishop of Sarepta, a Phoenician city near Sidon in Asia
Minor, in modern Lebanon. After his death in 1378, Thomas
was buried in St. Vincent Abbey near Wroclaw.'¢
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3. WORK

Despite a 17-year-long peregrination spent studying and
working in Western Europe, Thomas of Wroclaw’s life and
professional activity have mostly been investigated only
by Polish researchers. His most important works include
Alphabetum sive Collectorium, Regulae, De phlebotomia et de
indiicis cruoris, De urinis and, especially, his opus magnum,
titled Michi Competit also known as “Avicenna’s Silesian
Canon”. Michi Competit, published in 1360, when its author
was already 63, includes the biggest number of references
to urinary tract diseases (fig. 1).”8 The work comprises the
following parts: Regimen sanitatis (on maintaining the
human body in good health), Aggregatum (on simple
medicines), Antidotarium (on complex medicines) and
Practica medicinalis — a compendium including descrip-
tions of diseases and treatment methods. A commented
edition of the Practica medicinalis was published in 1989
(fig. 2). Originally written in Latin, the work has probably
never been translated into any other language with the
exception of one chapter (no. 39) De debilitate cordis et
syncopi (on heart disease and fainting).””'’
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Figure 1. Title page of Michi Competit by Thomas of Wroclaw (courtesy
of Lower-Silesian Digital Library in Wroclaw).
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POLISH ACADEMY OF SCIENCES
THE INSTITUTE FOR THE HISTORY OF SCIENCE,
EDUCATION ARD TECHNOLOGY
CENTRE FOR COPERNICAN STUDIES

THOMAE DE WRATISLAVIA
PRACTICA MEDICINALIS

A CRITICAL EDITION OF THE ,PRACTICA MEDICINALIS™
OF THOMAS OF WROCLAW, PREMONTRE BISHOP OF SAREPTA
{1297— 1378)

by
THEODORE JAMES ANTRY, O. PRAEM.

WROCLAW-WARSZAWA - KRAKOW-GDANSK LODZ
OSSOLINEUM
THE POLISH ACADEMY OF SCIENCES PRESS
198S

Figure 2. Title page of Thomae De Vratislavia Practica medicinalis, edited
by Polish Academy of Science in 1989.

Seven of the 112 chapters describing a variety of ail-
ments and diseases are devoted to urinary tract malfunc-
tions (fig. 3). These are chapters 81-87, titled:

- Chapter 81: De debilitate et dolore renum (on renal dis-
ease and pain) (fig. 4)

« Chapter 82: De apostemate renum (on renal abscess)
(fig. 5)

« Chapter 83: De ulceribus renum et vesice (on kidney and
bladder ulcers)

« Chapter 84: De lapide renum et vesice (on kidney and
bladder stone)

- Chapter 85: De difficultate mingendi (on problems with
urination)

« Chapter 86: De diampne (on urinary incontinence)
- Chapter 87: De diabete (on diabetes).

In Chapter 81, Thomas wonders whether appropriate
medical treatment can improve the functioning of the
kidneys, which might be regarded as the mediaeval origin

49

2 8
Y Gt

i

= e
g [ S

Figure 3. Part of the table of contents from Michi Competit (courtesy of
Lower-Silesian Digital Library in Wroclaw).
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Figure 4. Chapter no 81 of Michi Competit (courtesy of Lower-Silesian
Digital Library in Wroclaw).



50

i ozl ﬂ.rmhw- wi il vastn (lase el T u..n-r-' ,_..‘

?:1 il |r:‘:::u|.h:;;:-3§4 X -ﬂ:f "rn;- TN e o g

ne Erln-.t J"..i’;'&a&l:{. HJI oy H:::F; r.lli.r'ln.“ ﬁ‘k

uw A

f Toe t_if*jﬂ-ﬂ;r e ﬁ"m %ﬁi.m o
¢y st T 7?‘: Fpos anem i flud
rnﬂ"f? .I::H‘I:-r ﬂ'd'-l o b lihh_ﬁh*{; L1

ﬂg% W v At I

o X rﬂ"_-}aﬂ "F""I‘l “‘Hh E_ ?‘?l'" E:{ 1"'” e "ng

+ il
¢1“Ir- ﬂfhlh X T 1mr|.-||1 sk
:L‘ i oy (el

Falabs @t tﬂud-‘l:'\.l-::#

[ o (e o ﬁ‘;ﬁr.:ra

dﬁ:’nﬂﬂﬂ‘thnﬂ"ﬁ: o Hut i wm

dxt A nfm Sapciiad t' “‘ﬁ
!n-} Pl gl od 3'{"'*' P u ‘-u ' mt

H.IIIIIHE [ e u? an ﬂlh: C'-""
Hj e o Erﬂ--‘w . m-,.m:

e tm; Tepen i o .m-.
mﬁprl;ﬂ Jﬂw fli' ﬂ! Ii EE#L:L 1-|-n EE‘ 4
[ uﬂu T ":“ oty ap L W ._

il r:u
",r; poafes Rtk

- i nqn-l.
&nﬂ!ﬂ-rﬂ.ﬂ i m-ll’-':

ml;'l- L rmm,

Towset T
5 @“# ":E;.:-.sm""”“%
aags wr“ e e poos adsammicd
.-nm.av 1 rlm ﬂ.ﬁb 'l-vl-“-! fie o

e e

o
EF:}*"“@H

(o Frin s |.i|-l'|-r1'lu.'|r_ e
ﬂfbf’ﬁ'ﬂ-ﬂ?"" A w‘jfﬁ.

1 l'P' fﬁ
Pud'r!ﬁ' o e el pracdian e yuseci "'“'P-t

At a8, = T s Rl
:‘_m._p > ..:nd.hno l?“lﬂd nmﬁh " F? , Fﬁmb e gfﬁh'l"“.
,r;,“;p]'n o (@ ?unﬁtuii?' .,.H"‘— 1 -rmiq'uol:-u#iﬂ!
g‘m.&f m‘imm::l © e ,,....P‘v[hnj Jnc-‘}ac

il o .
] o "‘lr e :-1

¥ ‘lﬂ: e n o ik e
n-'i‘ﬁ ‘I-‘t' ol e pﬂ-ﬂ" éhﬁl:‘ =

qh._: ﬂ]ﬂ\ v ELAr

S UL

ERST qnh" 1"1*" v

Figure 5. Chapter no 82 of Michi Competit (courtesy of Lower-Silesian
Digital Library in Wroclaw).

of preventive medicine. According to Thomas, kidneys are
vulnerable to a number of internal (humor balance distur-
bances) and external (excessive work and bodily effort,
chronic stress and malnutrition, excessive use of diuretics)
factors. In the part devoted to pain he says: “[...] I believe,
however, that even in case of severe pain, painkillers should
be administered very carefully and in moderate amounts.
Therefore, if the root-cause is of hot character | use cold from
the outside and give poppy milk, a drink popular in Poland for
its hydrating, cooling, soporiferous and, hence, pain-soothing
properties [...]".

In Chapter 82, he claims that kidney abscesses result
from accumulation of humors, which cannot be released
due to the “weakness” of the organ. Abscesses tend to
occur in different parts of the organ, on the outside and
the inside. Moreover, frequently they are found in both
kidneys at the same time. The occurrence of abscesses
can be accompanied by fever, pain, nausea and emesis.
This fragment has the following wording: “[...] when pus
with blood appears the fever and pain diminish giving the
patient a chance to rest better, yet the feeling of heaviness
in the place of the abscess remains. And then, nature permit-

J. OSTROWSKI and P. ZMUDZKI

ting, the abscess breaks to the benefit of the sick. If, however,
nature is reluctant, it must be helped. The patient is ordered
to go up and down uneven steps, and if possible, jump. Such
movements frequently help the abscess to break leading to
big improvement in the patient’s health [...]".

In Chapter 83, Thomas indicates that kidney ulcers are
a painful consequence of kidney abscesses, although, he
points out, they can also concern the bladder and the tract
between the kidneys and the bladder, that is the ureter.
The symptoms they produce are similar to those described
in the previous chapter. To use Thomas’ words: “[...] the
common symptoms of ulceration in these three places is the
extraction of blood and blood with pus through the urinary
tract. If the ulcer is located in the bladder pus precedes urine
and pain is felt in the bladder and the pubococcygeus muscle
and urination is troublesome. If, however, the ulcer is placed
in the kidneys or in the tract between the kidneys and the
bladder, the urine is mixed with blood and pus [...]"

Chapter 84 is by far the longest in the entire Michi
Competit; this is not surprising, considering how common
urolithiasis is in modern society as well. Thomas states that
urinary stones affect the entire spectrum of the population
and occur in various places of the urinary tract, in both
sexes and all age groups. The stones can also assume a
variety of shapes. As for their causes, Thomas indicates
excessive amounts of slimy substance, small urine volumes
due to dehydration and ureterostenosis. Regarding the
last point, he makes an interesting observation: [...] there
is many a man and woman who do not have a stone in the
bladder due to their high extraction potency and a wide duct
through which the slimy matter can be released with the urine,
especially women, whose neck of the urinary bladder is broad
and very short[...]".

In Chapter 85, Thomas takes a leaf out of his master’s
book, claiming that problematic urination can be attributed
to the coincidence of urolithiasis, excessive amounts of
humors, presence of abscesses and other warts or excres-
cences in the neck of the urinary bladder. He teaches that
a total and prolonged obstruction of urine is lethal. He
suggests the following treatment: “[...] in the said illnesses
enemas, baths and compresses of humour-soothing herbs
and diuretics prove helpful in opening the urinary tract|...]"

Chapter 86 investigates incontinence, especially in
boys (nocturia) and intoxicated adult individuals. Thomas
attributes this to the cold and the consequent paralysis
of the urinary bladder: “[...] some urinate at night in their
bed due to dreaming about being in the place where they
usually urinate. It is the power of imagination that causes
urination [...J".
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Chapter 87 is the last one on urinary tract ailments and
concerns unstoppable urination in large volumes. Referring
to modern medicine, it might be argued that it touched
upon diabetes insipidus. The author of Practica medicinalis
describes it as follows:“[...] it is evident, then, that diabetes
insipidus is not a disease of the kidneys or bladder but is rather
caused by cold and a weak liver. What makes it different from
incontinence (diampne) is the fact that in the case of diabetes
insipidus urine is involuntarily passed in much larger volumes.
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In diampne, however, the volume is much smaller. It both cases,
though, passing of urine is very frequent [...]"

Thomas'recommendation for treatment of these urinary
tract diseases include a proper diet, simple and complex
medicines mostly of plant, animal or mineral origin, phle-
botomy, simple surgical interventions and purging the
organism through induced emesis or the use of enemas. A
detailed discussion of such procedures, including bleeding,

however, requires a separate elaboration.’?

MEPINHYH
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O1 ve@ppoloyikéG MAONOELG 0TO pECALWVIKO €pyo “Michi Competit” tou Thomas tov Wroclaw
J. OSTROWSKI,'P. ZMUDZKI?2
'Department of the History of Medicine, Centre of Postgraduate Medical Education, Warsaw,
?2Institute of History, University of Warsaw, Warsaw, lNoAwvia

Apxeia EAAnvIKnG latpikric 2020, 37(ZuurnA 2):47-52

MapoAo TTou N HECAIWVIKN 1ATPIKH CLXVA Bewpeital 6T TTACKEL ard TOAAEG ASUVAUIES, UTTAPXOUV TIOANA OTOIXEIO KATA
NG armoyng autnG. Autd mmepAapBAvouv TNV EREAVION TWV TTIPWTWV TTAVEMOTNUIWV TNG Eupwrnng, tTnv ekmaidsvon
TWV 1IaTPpWV 61w o Arnaldo De Villanova, otn MaAAia kat GAAouc. H emopevn yevid e€QIpETIKWV 1ATPWV TTEPIAAUBAVEL
Tov Thomas ané to BpotoAaf3, mou yevviOnKe oTnV opuwvuun TOAN tTnG ZIAeciag To 1297. ZTnv nAKia Twv 16 €TWV,
dpxloe va omouSAlel 0To TTAVETIO T IO Tou MovTeAi€ Tng MaAAiag, 6mou cuvavtOnKe Pe Toug Siaonpuoug SackAAoug
Tou: Peter Abano, Henry de Mondeville, kat Bernard de Gordon. ApoU oAOKANPWGE TIG OTTOUSEG TOU 0TO MOVTIEALE,
OUVEXIOE TNV EMOTNHOVIKN Tou Topeia oto ToAéSo (lomavia), To Zalépvo, Tnv Mavtofa, Tnv MmoAdvia kat Tn Pwun
(ItaAia) kat otnv O&PoPdn (AyyAia). Exovtag kepSioel pia maveupwmaikn AN, TAPA TIG TTOAVAPIOUEG TTPOCPOPEG
£pyaociag anmd MAvVEeMOTH LA, EMECTPEPE OoTNV MATPida TOU yla va YiVEL ylatpdg otnv auAr} Tou lwdavvn tng Bonuiag
kat tou KdpoAovu IV, BaciAtd tng Bonuiag kat tou Autokpdtopa tng Ayiag Pwuaikrig Autokpatopiag. MéBave oto Bpo-
ToAaf to 1378 kat BApTnKe ot povr Tou Ayiou Bikévtiou TnG YUpw TTEPLOXNG. Eival yvwotd mwg o Thomas éxel ypd-
PeL TTOANG €pya, OUWG To €pyo Mihi Competit, Tou ONOKARPWOE OTNV NAIKIA TwV 63 €TWV, €ival To o e§€xov. MNepAap-
Bavel téooepa pépn: Regimen Sanitatis, Aggregatum, Antidotarium kau Practica Medicinalis. O1 cUyxpovol VE@POAOYOL
urmopéei va Bpouv To TeAeuTaio 1o evllagépoyv, Kabwe Ta ke@dalaia Tou 81-87 tou pépoug 112 avagpépovtal oe acbé-
VEIEG TOU OLPOTIOINTIKOU CUOTHHATOC. O1 TiTAOL TwV EMOUEVWY PepwV givat: De debilitate et dolore renum (Mepi veppo-
Aoyikrig aocBévelag kat mévou), De apostemate renum (Mepi vepoAoylkoL amoothuatog), De ulceribus renum et vesice
(Mepi eEAkwv veppoL Kat oupoddxouv KVOTNG), De lapide renum et vesice (Mepi MéTpag Ve@PoUL Kat oupodOXou KUGTNG),
De difficultate mingendi (Mepi pe mpofAnudatwyv ovpnong), De diampne (Mepi akpdtelag ovpwv) kat De Diabete (Mepi
S1aBNATN). AgV UTTAPYXOULV YVWOTEG LETAPPATELG TOU AaTIVikoU Michi Competit ce cUyxXpoVeG YAWOOEG. Bpiokovtag pe-
PIKEG ATTO TIG ATTOYELG TTOU TTAPOUCIAfoVTAlL OTO £PYO EVOIAPEPOUOEG IOTOPIKA, Ol CUYYPAPEIG avéAaav va To JETa-
@PACOULY, HE OTOXO VA TO TTAPOUCIACOUV OE EVA EVPUTEPO KOIVO.

.............................................................................

............................................................................

Né&erg evpeTnpiou: Meoaiwvag, Neppoloyikég mabrosilg, Thomas tou Wroclaw

References

1. LISOWSKIW. Ludzie zastugi niepospolitej: Wybitni polscy lekarze
XlI-XX w. Wydawnictwo Ministerstwa Obrony Narodowej;
Wyd. 1 ed. Warszawa, 1983:20-26

2. KORSAK A. Kolumbowie polskiej medycyny. Nasza Ksiegarnia.
Warszawa, 1977:56-83

3. SKALSKI JH, GRYGLEWSKI RW. Distinguished in their services to
medicine. 1st ed. Termedia, Poznar, 2009:26-30

4. BOROWKA A. Polska etyka lekarska przed powstaniem Aka-
demii Krakowskiej (Wincenty Kadtubek, Witelo, Tomasz z
Wroctawia). Studia z Historii Filozofii 2011, 2:177-189



52

10.

. LISOWSKIW. Doktor Tomasz z Wroctawia (1297-1378) - lekarz

ksigzat $laskich, pionier choréb zakaznych. Lekarz Wojskowy
1982, 58:533-538

. MUSITELLI S, BERTOZZI MA. A brief historical survey of nephrol-

ogy (from the most ancient civilizations to Hippocrates (460-
390 B.C.) and from Hippocrates to Bowman (1816-1892). J
Nephrol Kidney Dis 2017, 1:1009-1023

. THOMAS OF WROCLAW. Mihi competit. 1360
. ANTRY TJ. Thomae de Wratislavia: Practica medicinalis. Studia

Copernicana, Polish Academy of Sciences, Wroclaw, 1989

. GIZEWSKI D. Apteki i aptekarze wroctawscy w Swietle rekopisu

“Antidotarius” Tomasza z Wroctawie (1297-1378). Farmacja
Polska, 1987:37

BURCHARDT P. Przeglad tresci rekopiséw Antidotarium Tomasza
z Wroctawia. Kwart Hist Nauki i Tech 2001, 46:133-138

. STEMBROWICZ W. Tomasza z Wroctawia (1297-1378), biskupa ty-

J. OSTROWSKI and P. ZMUDZKI

tularnego z Sarepty z practica medicinalis “capitulum XXXIX" de
sincopi et debilitate cordis. Arch Hist Filoz Med 1994, 57:75-82

. HUDYKA-KUREK E. Wskazéwki lekarskie Tomasza z Wroctawia.

Arch Hist Fil Med 2001, 63:115-125

. BURCHARDT J. Higiena wedle Tomasza z Wroctawia. Wydawnict-

wa Instytut Historii Nauki Polskiej Akademii Nauk, Warszawa,
1997:31-54

. WOJCIECHOWSKA B. Flebotomia i purgowanie, czyli o leczeniu

w wiekach srednich. Wydawnictwo Uniwersytetu Jana Koch-
anowskiego, Kielce, 2019:84-86

Corresponding author:

J. Ostrowski, Centre of Postgraduate Medical Education, De-
partment of the History of Medicine, Kleczewska str. 61/63,
01-826 Warsaw, Poland

e-mail: janusz.ostrowski@cmkp.edu.pl



BIOGRAPHY
BIOIPAPIA

Vincenzo Diamare (1871-1966)

and the priority for the discovery

of the endocrine function of the pancreas
(1895)

From 1895 to 1908, Vincenzo Diamare (1871-1966), made innovative studies
related to the function of the non-acinar cells of the pancreas, which were
described by Paul Langerhans in 1869. Through comparative anatomy and
physiology studies, he established their endocrine function and their regula-
tion of glucose metabolism in man. His data were confirmed by E. Laguesse, W.
Schulze, E. Sauerbeck, N. Minkowski and many others, including J.J.R. McLeod.
When in 1923, the Nobel Prize for Medicine and Physiology was awarded
to Frederick Grant Banting and John James Rickard Macleod, his name was
neglected. The Nobel committee also neglected not only Charles Best and
Bertrand Collip, belonging to the Toronto Group of investigators, but also N.
Paulescu, G.L. Zuelzer, S.S. Kleiner and E. Lancereux. Diamare did not protest.
Throughout his life, he continued to investigate the topic and at the age of 85
he even contributed a ponderous review (85 pages), thoroughly discussing
the ideas of his supporters and opponents without acrimony.
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Vincenzo Diamare (1871-1966)
Kal n mpoTePALOTNTA

yla TV avakaiuyn

NG eVOOKPIVIKAG AElToupyiag
TOU TTayKp€atog (1895)

MepiAnyn oto téAog Tou dpBpou

1. INTRODUCTION

In the thesis Beitréige zur mikroscopischen Anatomie der
Bauchspeicheldriisen, in 1869, German pathologist, physiologist
and biologist Paul Langerhans (1847-1868) described the
pancreatic islet, without advancing an hypothesis on their
function. Diamare (1871-1966) —a scientist who was born and
died in Naples, where he was professor of Histology, General
Physiology and Embryology (1923-1944) — was innovative
and successful in understanding islet function. From 1895 to
1908, he performed comparative studies in teleosts (mainly
in Lophius), reptiles, mammals, amphibia and birds, utilising
the facilities of the Marine Station founded by Anton Dohrn

Key words

Discovery of insulin

Endocrine function of the pancreas
Insulin

Paul Langerhans

Vincenzo Diamare

(1840-1909) and those at the Comparative Anatomy Institute
of the University of Naples.”-’” He demonstrated that:

» The cells of Langerhans are epithelial structures dif-
ferent from zymogenic cells and may be considered
vascular glands

» These cells produce a granular substance stained fuchsia
—which is different from that produced by the zymogenic
acinar cells of the pancreas— and is secreted in blood
vessels (endocrine function)

- These cells, found in humans and vertebrates, are inde-
pendent of the zymogenic acinar cells of the pancreas
cells
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« The islets of Langerhans have an endocrine function
in connection with the metabolism of glucose: hy-
perglycaemia and diabetes are associated with their
inadequate functioning.

2. THE 1923 NOBEL PRIZE IN MEDICINE
AND PHYSIOLOGY AND THE MANY
MISTAKES OF THE NOMINATING COMMITTEE

In 1923, the Nobel Prize for Physiology and Medicine was
given to Frederick Grant Banting —an unknown practicing
physician—and to John James Rickard McLeod, Director of
the Physiology Department at the University of Toronto,
for the discovery of insulin.’?>"™ Charles Best, a medical
student, and the Biochemist Bertrand Collip, Professor at
the University of Alberta who had been working in the
Canadian team, were excluded although Collip had a puri-
fied extract. McLeod shared with Collip the money from the
Nobel prize, as did Banting with Best.Vincenzo Diamare was
not even mentioned but accepted the Nobel Committee’s
decision calmly. Nicolae Paulescu (Bucharest, 1869-1931)
was also not mentioned by the Nobel Committee. Paulescu
had started his research on pancreatic secretions in Paris
under the guidance of Prof Etienne Lancereaux at Hotel
Dieu and of Albert Dastre at the Sorbonne. Lancereaux was
the first to provide evidence of the existence of two types
of diabetes. Back in Bucharest, Paulescu did significant
work on the action of insulin.”>’® He was not mentioned,
although his studies had been cited by the Canadian Group
and he had personally patented insulin (patent no 6254
of the Romanian Ministry for Industry and Trade). Nicolae
Paulescu protested, but without result. However, the truth
came out and, in 1969, the Nobel Committee admitted the
mistake in a letter by Professor Arne Tiselius, President of
the Nobel Committee, written to Professor lahn Murray,
vice-president of the British Diabetic Association.””’® The
Canadian Group™ had even quoted Paulescu’s paper (but
wrongly).” The Nobel Committee also failed to acknowledge
the work of Zuelzer,”?Kleiner?’ and Lancereaux.?’

3.VINCENZO DIAMARE’S PRIORITY RECOGNISED

After the prestigious Nobel Prize for 1923 was bestowed
to Banting and Best, E. Laguesse wrote to Diamare: “Vous
avez donc beaucoup fait preparer la découvert de Banting!”.

W. Schulze in 1901 wrote “Finally for the year 1899 we
shall quote the comparative anatomy studies performed
by Diamare, who confirmed the presence of the islets in all
animals with a pancreas. He identifies their function as typi-

F.RUSSO et al

cal of ferments and describes them as vascular glands. | can
confirm his findings on the basis of my personal experience,
based on studies performed before the publication of his
work”?2 Ernst Sauerbeck in 1904 in a classical study? wrote
“Diamare proposed already in 1899 on the basis of compara-
tive anatomy studies the modern theory of the islets, where
he sees the islet as an organ that through internal secretions
influences sugar regulation”. In 1908, N. Minkovski stated “/
consider that the merit of Diamare is more important for the
development of the doctrine of the hormonal function and
the final discovery of insulin” 2*

The 1923 Nobel Prize Winner John James Rickard
McLeod in a famous book on insulin?* wrote “The great
majority of anatomists have leaned to the view first expressed
by Diamare [1895] and endorsed by Rennie* and Schafer
[Lancet 1905, ii:321] [that the islets are structures distinct
from the rest of the pancreas with the specific function of
producing and internal secretion. [...] Diamare states defi-
nitely that the islets of Langerhans have an endocrine func-
tion in connection with glucose metabolism in the body and
that hyperglycaemia and diabetes are associated with their
inadequate functioning [1905]".

4. COMMENT

Diamare, a great investigator who worked until the last
day of his life, was not obsessed by the idea of the lost Nobel
Prize. He knew that he had not been supported from Italy.
However, he defended his work and debated his priority
and continued to investigate the topic until the very end of
his life. A great example is the paper Il Pancreas Endocrino
(endocrine pancreas), where he discussed the real contribu-
tion of his competitors.?” At that time, he was 85 years old.

5. SHORT BIOGRAPHY OF DIAMARE

Vincenzo Diamare (1871-1966) was born in Naples on 3
April 1871. He started his medical studies at the University of
Naples and received the MD in 1986. As a medical student,
he was an internal fellow at the Anatomy Department of
the Faculty of Science and at the Marine Station directed
by Anton Dohrn. At the time, A.E. Dziesch, J. Apathy and
A. Bethe worked there. Under their guidance, he started
work on Cestods. After receiving the MD, he was nominated
investigator of the Chair of Anatomy and Physiology. His
creativity and productivity were so outstanding that in 1902
he received an invitation to teach Zoology and Anatomy at
the University of Camerino. Later, he taught at the Universi-
ties of Perugia, Pisa and Siena. Finally, from 1923 to 1942,



DIAMARE’S DISCOVERY ON THE PANCREAS 55

he taught —as successor of Vincenzo Paladino- Histology,  Feltrinelli Prize from the Lincean Academy in Rome for his

General Physiology and Embryology at the University of  studies on the discovery of insulin. He died on 20 January
Naples. In 1951, Diamare received the Gold Medal of the

Ministry of Education and Science and the prestigious

1966. A street in the quarter of the great hospitals in Naples
bears his name.
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Vincenzo Diamare (1871-1966) Kal n MPOTEPAIOTNTA Yid TNV AVAKAAUYN TNG EVOOKPIVIKAG
Agtovpyiag Tou maykpéatog (1895)
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Ané to 1895-1908, o Vincenzo Diamare (1871-1966) £€KAVE KAIVOTOMEG HEAETEG OXETIKA UE TN AEITOLPYIA TWV YN Ao-
Blwdwv KUTTAPWV TOoU TAYKPEATOG, Ta omoia Teptypdgel o Paul Langerhans to 1869. Méow OUYKPITIKWY AVATOULIKWV
KOl (PUOLOAOYIKWV HEAETWYV, KAOOPIOE TNV EVOOKPLIVIKK TOUG AElTOoupYyia Kal Tn pUOULION Tou PETABOAICHOU YAUKOLNG
otov AvBpwro. Ta otoixeia Tou empPeRaiwdnkav amd toug E. Laguesse, W. Schulze, E. Sauerbeck, N. Minkowski kat
TTOAAOUG AANoUG, peTa&V Twv omoiwv o J.J.R. McLeod. Otav 1o 1923 amoveunOnke to Bpapeio Noume latpikrg kat Gu-
ololoyiag otoug Frederick Grant Banting kat John James Rickard McLeod, To évoud tou dgv avagépbnke. H Emtpo-
1 Noume mapapéAnoe miong oxt povo tov Charles Best kat Tov Bertrand Collip mou avrikav otnv Opdda Epguvwv
Tou TopdvTto, aAAd kat Toug N. Paulescu, G.L. Zuelzer, S.S. Kleiner kat E. Lanceraeux. O Diamare &gv Stapaptupnén-
Ke. KaB’ 6An tn {wrj Tov, CUVEXIOE va £PELVA TO B€pa Kal oTNV NAIKIA TwV 85 ETWV CUVEYPAYE LA ONAVTIKE AVAOKO-
mNon (85 o0eAidwvV), ava@épovtag OXOAAOTIKA TIG IGEEG TWV UTTOOTNPLKTWY KAl TWV AvVTITAAWY Tov, Xwpig SpipvtnTa.
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The Seldinger technique -
the vascular access method
Nephrology application

The Swedish radiologist Sven Ivar Seldinger (1921-1998) was born in Mora,
a small town in northern Sweden. Following the completion of his medical
studies at the Karolinska Institute in Stockholm, he started his career at the
Department of Radiology, Karolinska University Hospital in 1950. His special
interest was angiography. In those days, the intravascular administration of
contrast media involved catheterisation after a surgical incision of the ves-
sels, either through a small polyethylene catheter placed in the needle or
by direct needle puncture. Complications were common and the contrast
medium could only be injected relatively slowly. In April 1952, Seldinger had
“a severe attack of common sense”. He realised the sequence in the procedure
of catheter introduction to the vessel should be: needle in - guide-wire in
through the needle - needle out - catheter in over the guide-wire — guide-wire
out. This revolutionised the vascular access procedure and became widely
used in interventional radiology, as well as in other clinical applications in
Scandinavia and gradually spread to other clinical settings worldwide. Ever
since the introduction of haemodialysis in the 1940s, vascular access had
been the method’s “Achille’s heel’, especially as the need for dialysis was
continuously increasing. The most important steps in the improvement of
haemodialysis were the creation of the Quinton-Scribner shunt in 1960 and
later the Cimino-Brescia arteriovenous fistula in 1966. However, an easy
method of vascular access for acute therapeutic needs or investigation was
missing. The Seldinger technique solved this problem and was unrivalled
thanks to its simplicity, quickness, and low risk of complications. Stanley
Shaldon introduced this technique in dialysis in 1961. Since then, it has been
used for all extracorporeal procedures in dialysis departments, when no other
vascular accesses are attainable. Seldinger used this method to perform many
interventions, such as catheterisation of the renal artery and selective renal
angiography (1955). He returned to Mora in 1966 and worked at the local
hospital until his retirement in 1986.

1. EARLY YEARS
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Sven lvar Seldinger (fig. 1) was born on 19 April 1921 in
the small town of Mora in the northern Swedish province
of Dalecarlia. A member of his mother’s family worked with
fine mechanics, making the famous Mora clocks. His great-
grandfather, Djos Matts, while sitting in his Mora Mechanical
Workshop, was painted (oil on canvas) by the renowned
painter Anders Zorn in 1906 (fig. 2). Young Sven lvar often
visited his grandfather’s workshop and observed him as he
used precision tools. He attended primary school in Mora
and high school in the nearby town of Falun. As a 17-year-old

high school student, he went on a bicycle tour in Germany
and sent a series of reports, which were published in the
local Mora Newspaper, where, after graduating, he served
for half a year as a volunteer. In 1940, he applied for technical
and medical universities, was admitted to both but chose
medical studies at the Karolinska Institute in Stockholm. After
graduation in 1948, followed by an internship at hospitals in
Stockholm, he obtained a residency in the Department of
Radiology at Karolinska Hospital in 1950, where he joined
the angiography group and assisted in the procedures.’?
He quickly earned a reputation for being highly intelligent,
independent and at times drastic in expressing himself.?
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Figure 1. Sven Ivar Seldinger, 1950s (reproduced by permission of
Seldinger’s family).

Figure 2. Sven Ivar Seldinger’s great-grandfather Dios Matts painted by
Anders Zorn 1906. Reproduced by permission of the Zorn collections,
Mora, Sweden.

2. RESIDENCY, DEPARTMENT OF RADIOLOGY,
KAROLINSKA HOSPITAL, STOCKHOLM

At this time, the three main methods of blood vessel
access for angiography were:'

« Surgical incision to expose venous and arterial vessels

J. KURKUS and I. KEUSSEN

before catheterisation, often followed by resuturing or
ligature of the vessel

» Percutaneous puncture using a needle with a catheter
inside (catheter-through-needle) where small or large
bore needles were used. In case of small calibre of the
catheter the flow and amount of administered contrast
was limited

- Direct needle-puncture of vessels (e.g. the carotid and
femoral artery, the lumbar artery) and organs (the heart)
and injection of contrast media through the needle.

These methods were relatively traumatic, time-consum-
ing and involved a substantial risk of blood loss, damage to
the vessel walls, nerves, infection and other complications.
Some parts of the vascular bed like the visceral arteries
were not accessible to investigation.

Technically oriented Seldinger was well aware of these
disadvantages of the existing methods of vascular access. He
intended to improve the catheter insertion technique and
initially modified the Cournand'’s puncture method using
an inner sharp needle in an outer blunt cannula, the edge
of the needle exceeding the cannula by 1-2 mm.* It was
difficult to operate with the longer needle and Seldinger
inserted the needle in the side hole of the catheter with
the tip protruding 1-2 mm beyond the catheter end. After
introducing the needle and the catheter into the vessel, the
needle was removed and a piano string wire was inserted
into the catheter to make it rigid enough to be pushed
along the vessel (fig. 3). Later, the string was replaced by
an actual guide wire (long semi-flexible metal wire tightly
coiled on a central wire core) constructed in cooperation
with Stille-Werner company in Stockholm. This method was,
however, imperfect and one day in April 1952, during his
second year of residency, when he was standing depressed
at the table with the needle, guide wire and catheter in his
hands, making several attempts to place a catheter into a
frozen cadaver aorta,® he was struck by what he himself
described as a“severe attack of common sense”. He realised
that he should use these three items in another sequence
(fig. 4): (@) Needle in; (b) guide wire in through the needle;
(c) needle out; (d) catheter in over wire; (e) guide wire
out.” With “beginner’s luck” he successfully used this new
technique the following day in a brachial artery puncture
to get access to the subclavian artery for visualisation of a
parathyroid adenoma.”

3. SELDINGER TECHNIQUE ACCEPTED WORLDWIDE

In June 1952, the Seldinger technique was presented
by his professor Knut Lindbom at the Nordic Association
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Figure 3. Seldinger’s line drawings of two stages in the development of his
method of introducing a catheter into an artery. Reproduced by permis-
sion from letter to Doby T., published in AJR Am JRoentgenol 1984, 142:2.

Figure 4. Steps in the Seldinger technique of vessels catheterization.
Reproduced by permission from the original paper by Seldinger in Acta
Radiol 1953, 39:370.

of Medical Radiology in Helsinki, Finland (Seldinger stayed
in the hospital doing the routine work) and in 1953 it was
published in Acta Radiologica.* It described 40 cases of
angiographies, without severe complications and proved
to be a new method for quick, simple and easy access for
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catheterisation of peripheral and central arterial and venous
vessels. Seldinger wrote: “This technique is simpler than
appears on paper and after a little practice should present
no difficulties”. The Seldinger technique was introduced
in Sweden as early as 1952 and soon gained in popularity
across Europe and later in the United States.

Seldinger showed on a cadaver’s aorta that with his
access technique all aortic branches could be catheterised
by the femoral route’ and applied this method in many
interventions, such as catheterisation of the renal artery
and selective renal angiography (1955) using a pre-shaped
bent polyethylene catheter of the same size as the needle or
somewhat larger (fig. 5).2° He performed transhepatic and
transsplenic catheterisations of the portal vein for venogra-
phy and studies of hemodynamics, also for cholangiography
via percutaneous puncture of the bile duct.’®’" The position,
the course of the vessels and all pathological abnormalities,
for example in extremities, could now be visualised.”? This
ingenious invention was a medical milestone, used widely
in all interventional vascular and nonvascular procedures
in radiology, neurology, oncology (arterial cytostatic treat-
ment), urology and nephrology (haemodialysis treatment),
cardiology and treatment of vascular diseases.’>’ The
Seldinger technique fully contributed to the development
of cardiovascular catheterisation (investigation of cardiac
hemodynamics, coronary angioplasty, endovascular stent-
graft placement). Cournand, Forssmann and Richards were
awarded the Nobel Prize in Physiology or Medicine in 1956
for the work in this field.

PSS

Figure 5. Steps in introducing a catheter into the renal artery (selective
renal angiography). Reproduced by permission from Acta Radiol 1956,
45:16.
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As estimated according to the number of sold guide
wires, by 1984, this technique had been used in as many
as 50 million patients up from just 6 million in 1983.”

4. THE SELDINGER TECHNIQUE IN NEPHROLOGY

Access to vessels in haemodialysis treatment had been
an important problem since the early 1940s. Initially, only
acute cases were treated and access to a peripheral artery
and vein was obtained through exposure of the vessels and
insertion of glass or plastic cannulae. After each treatment,
the cannulae were removed and the vessels tied — conse-
quently after several treatments the possibility to obtain
access was lost.

In the late 1950s, when treatment of chronic renal failure
started, the access problem became especially crucial as
a patient needed to be connected to a dialyser over 100
(nowadays 150) times in one year. The situation changed in
1960 when the Quinton-Scribner arteriovenous shunt was
introduced and further in 1966 when the Cimino-Brescia
arteriovenous fistula was implemented. Both required
simpler operative procedures and were inadequate in acute
cases when haemodialysis had to be started immediately
(due to e.g. hyperkalemia, overhydration, intoxication), in
patients with failure of the existing accesses or waiting for
access operation.

In 1961, Shaldon from London (UK), unable to find a
surgeon to expose the vessels and insert a catheter for
haemodialysis, used the Seldinger technique for placing
catheters via the femoral artery and vein.”*He was also able
to use femoral venous catheters for single or repeated dialy-
ses in intermittent treatment when chronic haemodialysis
was started in 1961. Currently, the Seldinger technique is
an irreplaceable method of catheterisation in emergency
access situations in many haemodialysis departments, espe-
cially those that deal with different forms of extracorporeal
circulation. It takes about 20 minutes between the decision
for catheter insertion via the femoral vein and connection
to the proper machine.

In the Department of Nephrology in Lund, Sweden, this
percutaneous access procedure for catheter insertion is
used for haemodialysis, continuous arteriovenous (veno-
venous) haemofiltration, haemoperfusion, plasmapheresis,
protein A immunoabsorption and other extracorporeal
procedures. The femoral veins may be used alternatively
many times by an experienced person. The size of the
double lumen catheter’s internal diameters allows blood
flow of up to 300 mL/min. A single lumen catheter with
a smaller external diameter can be used in continuous
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blood circulation if double pump equipment is available.
Complications like bleeding or puncture of an artery may
happen but nerve damage or femoral stenosis are very rare.

5. EPILOGUE

Sven lvar Seldinger defended his doctoral thesis “Per-
cutaneous Transhepatic Cholangiography”in 19667 and
moved to the Radiology Department at the University of
Gothenburg where he got the position of Associate Profes-
sor. After spending one year there, he returned to his home
town of Mora to become Head of the Radiology Depart-
ment at the local hospital until his retirement in 1986 at
the age of 65. He died 12 years later, on 21 February 1998
in his home in Mora. He was survived by his wife, an artist.
They had three daughters.

Sven lvar Seldinger published 32 clinical articles, eight
of which refer to nephrology. Worldwide acknowledgement
of Seldinger’s contribution was proved by many awards and
honours that he received. Herbert Abrams (a prominent
radiology professor at the Harvard Medical School and the
Stanford University School of Medicine, Nobel Peace Prize 1985),
wrote: “..probably no single contribution has weighed more
heavily than the technique developed by Sven Seldinger. .. His
contribution moved the field into a new and exciting direction
and left permanent imprint on medical imaging, diagnostic
and therapeutic medicine”.’”® His close Swedish friend and
colleague Torgny Greitz wrote: “We who know him learned
soon to appreciate his sincerity, honesty, and solicitude for
others. He was a good and reliable friend”?

His name is preserved in the Swedish Seldinger Society
of Vascular and Interventional Radiology, established in
1992.

Honorary member: Central African Congress of Radiol-
ogy, Bulawayo 1963; South African Congress of Radiology,
Johannesburg 1968; International Radiology Congress,
Madrid 1973; The New York Academy of Medicine, Sec-
tion of Urology, New York 1975; The Angiography Course,
Massachusetts General Hospital, Boston 1981; European
Radiology Congress, Lisbon 1987; International Symposium
of Interventional Radiology and New Vascular Imaging,
Hakone, Japan 1988; International Radiology Congress,
Paris 1989; The Atherectomy Symposium, Coronary In-
terventions, San Francisco 1990; The Annual Meeting of
the British Society of Interventional Radiology, Sheffield
1991; Asian Oceanian Congress of Radiology, New Delhi
1992; Annual Meeting of the Society of Cardiovascular and
Interventional Radiology, Washington DC 1992.

Honorary memberships: Swedish Society of Radiology,
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1979; The American Society of Neuroradiology, 1986; The
Radiological Society of North America, Chicago 1991; The
American Society of Cardiovascular and Interventional
Radiology, 1992; Seldinger Society of Vascular and Interven-
tional Radiology, 1993; Swedish Society of Neuroradiology,
1993; Doctor Honoris causa — Uppsala University, 1984.

Awards: Valentine Award, New York Academy of Medi-
cine, Section of Urology, for “distinguished contributions
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to urology”, 1975; Korrespondierende Mitglied in Deutsche
Rontgengesellschaft, 1976; Theodore and Jean Castle Pro-
fessor of Radiology (the first holder of this professorship),
Case Western University, Cleveland, Ohio USA, 1991; the
first recipient of the “Pioneer in Interventional Radiology
Award"” by the American Society of Cardiovascular and In-
terventional Radiology, 1992; The Royal Swedish Academy
of Science, Hilda och Alfred Eriksson award, 1993.
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H texvikn Seldinger — n pé0odog ayyeiakng mnpooméAaong: Negpoloylkn e@apuoyn
J. KURKUS," I. KEUSSEN?
"NeppoAoyiké Tunua, NMavemotnuiaké Noookoueio tou Lund, Lund, 2AKTivoAoyiké Tunua,

lMavemotnuiaké Noookoueio Karolinska, Huddinge, >tokxéAun, Soundia
Apxeia EAAnviknc latpikric 2020, 37(ZuurnA 2):57-62

O Zound6¢ akTivoAdyog Sven-lvar Seldinger (1921-1998) yevvnOnke otn Mdpa, pia pikpr moAn otn Bopela oundia.
MEeTA TNV OAOKARPWON TWV IATPLIKWY TOu oTToudwV oTo lvoTtitouTto KapoAivoka otn ZTokXOAUN, EEKIVNOE TNV KApLE-
pa Tou oto TuApa Aktivoloyiag, oto MNavemotnuaké Noookopeio KapoAivoka to 1950. Emédeiée 1Si1aitepo evdiagé-
pov otnv ayyeloypagia. Ekgivn tnv emoxn, n evoayyelakn Xoprynon oKlaypa@IKwy HECwV TTEPINAMBavE KaBeTnpla-
OMO PETA ATTO XEIPOUPYLKH TOUR TWV AYYEIWY, EiTE HEOW EVOG UIKPOU KABETHPA TTOAUAIOUAEVIOU TOTTOOETNUEVOL OTN
Belova eite pe dpeon didatpnon anod BeAdva. Ot EMITAOKEG TAV CUXVEG KAl TO OKIAYPAPIKO HECO UTTOPOVUCE VA EYXU-
Oei oxeTikd apyd. Tov AnipiAio Tou 1952, o Seldinger gixe «pia coBapn emiBeon TNG KOV G AOYIKNG». Zuveldntormoinoe
o611 N akoAouBia otn Sladikacia el0aywyng Tou KAOETHpa 0To ayyeio Mpémel va givat: BeAova péoa — odnydg-cupua
péoa amd tn BeAova — BeAova €€w — KABeTrpag Héoa MAvw amod Tov 08nyd-cUpua — 0dNyoc-clppa £§w. AUTO €pEpPE
TNV emavactaocn otn diadikacia ayyelaknig mpdoBaong Kat Xpnolpomolrifnke evpéwg otnv Emepatikn Aktivoloyia,
KABWG Kal o€ AANNEG KAIVIKEG EapuoyEG oTn Zkavoivafia kat otadiakd eEamAwOnke oe AANa KAIVIKA TTepIBAANoOVTA
o€ ONO ToV KOOPO. ATIO TNV €loaywyn TNG alpokdaBapong tn Sekaetia tou 1940, n ayyelakn mpodéoBacn ATav n «axil-
A€log MTEépva» TNG HEOOSOV, €181KA KAOWG N avdykn yla aipokdabapon avavoTtav cuvexwes. Ta onUavTikoTepa Bripa-
Ta otn BeAtiwon NG alpokdBapong ntav n dnulovpyia mapoxérevong Quinton-Scribner to 1960 kal apydTEPA TOL
apTNPIOPAERIKOL cuplyyiou Tou Cimino-Brescia 1o 1966. QoTO00, EAEITTE YA EDKOAN HEBOSOC ayyelakig mpooBaong
Yla o&egieg OepameuTikEG avAYKeG N €peuva. H texvikn Seldinger AUvel autd To MPORANUA Kal ATAV ATTAPAMIAAN XAapn
oTnV anmAdTNTA, TNV TaXUTNTA KAl Tov XapnAo Kivouvo emimAokwv. O Stanley Shaldon glorjyaye autr TNV TEXVIKR OTNV
alpokdBapon to 1961. ATIO TOTE, £XEL XPNOLUOTIOINOEL yia OAEG TIG EEWOoWMATIKEG S108IKACIEG O€ THAMATA AlpoKABap-
ong, 6tav Sev gival eQIKTEG ANNEG ayyelakég Tpoofdoels. O Seldinger xpnotpomnoinoe auth) tn HéBodo yla va ekte-
Aéoel MOANEG TAPEURAOTELS, OTTWG O KAOBETNPLACUOG TNG VEPPIKNAG apTNEIAG KAl N EMIAEKTIKN VEQPLIKN ayyEloypagia
(1955). Eméotpepe otn MOpa 1o 1966 Kal EPYACTNKE OTO TOTIKO VOOOKOUEIO péXPL TN cuvTa&lodotnaor Tou to 1986.
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Né&erg evupeTnpiou: Emeppatikny Aktivoloyia, Mapakévtnon, AinokdaBapon, Texvikn Seldinger
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Ludwik Hirszfeld (1884-1954) -
Pioneer of blood type testing
Significance for organ transplants

Proper selection of the organ to be transplanted requires a series of tests and
determines the effectiveness of the treatment. The selection is preceded by
a series of tests performed between the donor and recipient: pre-selection
according to blood group, human leukocyte antigens (HLA), panel reactive
antibody (PRA) and crossmatch. Of course, the first condition is the compliance
of blood types between the donor and the recipient. In 1901, Karl Landsteiner
discovered that human blood had different properties and distinguished
three blood groups: A, B, and C. In 1910-1911, Emil von Dungern and Lud-
wik Hirszfeld discovered the Mendelian inheritance of blood types. Their
division into four basic groups A, B, AB and O has been used since 1928. The
same researchers found subtypes A1 and A2 within type A. Ludwik Hirszfeld
(1884-1954) was born in Warsaw and studied medicine in Wiirzburg. In 1907,
he received a doctorate at the University of Berlin and moved to the Cancer
Research Centre in Heidelberg and, in 1911, to the University of Zurich. As a
volunteer in World War I in Serbia, he fought a typhus epidemic.In 1918-1919,
with his wife Hanna, he researched and described the uneven distribution
of blood type features that reflects the diverse evolutionary adaptations
of humans. In the 1920s, he co-founded the National Institute of Hygiene
in Warsaw. During World War Il, he spent two years in the Warsaw ghetto,
where he fought infectious diseases, typhus and tuberculosis. After the war,
he headed the Department of Medical Microbiology at Maria Sktodowska-
Curie University in Lublin. In 1945, he worked in Wroctaw as the Head of
the Department of Microbiology. He died in Wroclaw. Ludwik Hirszfeld was
an outstanding medical doctor, researcher and community activist. The
importance of Hirszfeld’s contribution to our knowledge of the blood type
system was confirmed by Karl Landsteiner in his Nobel Address, by choosing
Hirszfeld to the Presidency of the Blood Group of the Second International
Congress of Blood Transfusion in Paris in 1937 and by naming after him the
Institute of Inmunology and Experimental Therapy of the Polish Academy
of Sciences in Wroctaw.
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1.INTRODUCTION

Beyond doubt, the ultimate solution for those suffer-
ing from end-stage renal disease is renal transplant. The
first attempts at transplanting kidneys date back to the
early 20th century, yet for a long time the success of the
surgery depended on the then-unknown mechanisms of
transplant rejection. A good, yet sorry example is made by
a series of unsuccessful organ transplants resulting from
the lack of knowledge about the mechanisms of immune
response after the introduction of a foreign tissue or organ

into the system. Nowadays, the selection of organs to be
transplanted is preceded by a series of tests performed
between the donor and recipient: pre-selection according
to blood group, human leukocyte antigens (HLA), panel
reactive antibody (PRA) and crossmatch. The first and fore-
most condition for correct selection is matching for ABO
blood groups.” The discovery of blood groups is owed to
the research carried out by the Austrian Karl Landsteiner,
working at the Anatomical Pathology Department at the
University of Vienna. It was in 1901 when he divided blood
into three groups, depending on its properties: A, Band a
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third one, today known as group 0. One year later, in 1902,
Sturli and von Decastelo described the fourth and rarest
of them all — group AB. In 1930, for his discoveries, Land-
steiner received the Nobel Prize in the field of physiology
and medicine.In 1910-1911, Emil von Dungern and Ludwik
Hirszfeld from the Cancer Research Centre in Heidelberg,
Germany discovered and described Mendelian inheritance
of blood type and introduced the marking of blood groups
A, B, AB and O, which was officially accepted in 1928.They
also discovered subgroups A; and A, within the A type.**
Being representatives of Western Europe, Karl Landsteiner
and Emil von Dungern are very well known to readers of
English and German-language publications. So remarkable
was the significance of these discoveries that the presenta-
tion of the third one, Ludwik Hirszfeld from Eastern Europe,
seems necessary.

2.LIFE

Ludwik Hirszfeld was born on 5th August 1884 in a
Polonised Jewish family (fig. 1). His parents were Stanistaw,
a merchant and industrialist and Jenny nee Ginsberg. The
Hirszfelds were strongly rooted in Polish culture. Ludwik’s
uncle was a chemist and a community activist and his sis-
ter’s husband, Wtadystaw Sterling, was a renowned Polish
neurologist. Due to financial problems, the Hirszfelds moved
to the city of L6dz where, in 1902, Ludwik graduated from
a secondary school, majoring in Arts and Humanities. Fol-
lowed on from that, he went to Germany which, at that time,
was one of the most popular destinations for young Poles

Figure 1. Ludwik Hirszfeld (photo courtesy of the National Digital
Archive in Warsaw).
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wishing to study at a university. First, he studied medicine
in Wirzburg and then in Berlin, where he obtained the title
of doctor of medicine. Then, in 1907, the young doctor
moved to the Cancer Research Institute in Heidelberg, to
be taken on as an assistant in the Parasitology Department
and then in Serology. This is where he came into contact
with Emil von Dungern; their cooperation, in 1910, resulted
in the establishment of blood types and the principles of
their inheritance. The following year, Hirszfeld moved to the
University of Zurich, Switzerland where he was habilitated
in the field of hygiene and the science of immunity. In
Zurich, he also investigated the issue of endemic goitre in
Switzerland and worked as a full-time associate professor,
lecturing on infectious diseases and serology.””

After the outbreak of World War |, in 1915 he volun-
teered to go to Serbia where he was shortly joined by his
wife. During his visit to the Balkans, he was involved in
fighting a huge epidemic of typhus typhoid in the town of
Valiewo. Extraordinary measures having been applied, the
epidemic was brought under control. In stunningly primitive
conditions, Hirszfeld managed to set up a small scientific
centre there. Before the end of the war, the Hirszfelds were
evacuated out of Serbia with the retreating army, as part of
the hospital formation. The daunting route led through the
Albanian mountains from where they made a sea crossing to
Italy and finally managed to get back to Switzerland. There,
for a while, Hirszfeld continued his work on the application
of kitchen salt in patients with haemorrhagic shock only
to move to Corfu, Greece where his wife, Hanna, ran her
own department and he conducted statistical research
on the incidence of major blood groups among different
races and nations.%?

After the end of World War |, the Hirszfelds returned
to Warsaw, Poland, where Ludwik became Director of
the Serum Research Department of the Department of
Bacteriology and Experimental Medicine of the emerging
National Institute of Hygiene, headed by Ludwik Raichman,
the founder of UNICEF. In Warsaw, Hirszfeld also lectured on
bacteriology and immunology at the Free Polish University,
in the Medical and Pharmaceutical Departments of the
University of Warsaw and at the School of Hygiene (fig. 2).

After the outbreak of World War II, due to his origin,
he could not continue working in the National Institute of
Hygiene and, in 1941, he and his family were transferred
to the Warsaw Ghetto. There, he fought the typhoid fever
epidemic with the use of a typhoid vaccine smuggled out
of Lviv by another Polish researcher, Rudolf Weigel. He was
also involved in underground university teaching. In August
1942, the Hirszfeld family managed to get out of the ghetto
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Figure 2. Ludwik Hirszfeld (photo courtesy of the National Digital
Archive in Warsaw).

and were hiding under a changed name in many places in
German-occupied Poland. After the war, Hirszfeld was one
of the organisers of Maria Sktodowska-Curie University in
Lublin, being the head of the Department of Medical Mi-
crobiology and simultaneously acting as the university’s
Vice Rector. However, the following year, in August 1945, he
arrived in Wroctaw to organise the Medical Department of
the University of Wroctaw, since 1950 known as the Medical
Academy, where he headed the Department of Microbiol-
ogy and, for one year, held the position of Dean. In 1954,
he became head of the Blood Group Department of the
Institute of Immunology and Experimental Therapy of the
Polish Academy of Sciences, which today is named after
him. He died of a heart attack on 7 March 1954 in Wroctaw
and was buried in the cemetery of St. Lawrence. Professor
Ludwik Hirszfeld’s wife was Hanna Kassmann, after World
War |l professor of paediatrics at the University of Warsaw
and later Medical University in Wroctaw. The Hirszfelds had
one daughter, who died in 1943 at the age of 23.79"

3.WORK

Ludwik Hirszfeld’s scientific achievements are impres-
sive. The most important publications include papers
written together with Emil von Dungern on Mendelian
blood group differentiation A, B, AB, O adopted worldwide
in 1928, as well as the discovery of subgroups within type
A.In 1917, he described erythrocyte sedimentation (ESR),
independently of Edmund Biernacki. Working with his wife
in 1918-1919, he described the uneven distribution of blood
group features that reflect diverse adaptations of the human
species in the course of evolution.In 1919, he presented the
bacteria of paratyphoid, which he had discovered, today
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named Salmonella hirszfeldi. Also important is his work on
serological conflict between mother and foetus, as well as
in the field of forensic medicine and genetics.’>™#

He also wrote four books: Konstitutionsserologie und Blut-
gruppenforschung (fig. 3), Blood groups in biology, medicine
and law (fig. 4);'>'¢ Affiliation in the Light of Blood Grouping,
and General Immunology. His autobiography The Story of

KONSTITUTIONSSEROLOGIE
I'sls
BLUTGRUPPENFORSCHUNG
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Figure 3. The title page of the book Konstitutionsserologie und blutgrup-
penforschung (Constitution Serology and Blood Group Research).
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Figure 4. The title page of the book Grupy krwi w zastosowaniu do biologii,
medycyny i prawa (Blood Groups in Biology, Medicine and Law).
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One Life, first published in 1946, and later renewed several
times, sheds a lot of light on Professor Ludwik Hirszfeld.
For his scientific achievements, in 1950, he was a Noble
Prize nominee. He also received numerous awards, in-
cluding honorary doctorates at the Universities of Prague
(Czechoslovakia) and Zurich (Switzerland). He was also
an honorary member of the Academy of Sciences in New
York (USA). He was awarded numerous Polish and foreign
state decorations.

Pawet Kisielow presented crucial Hirszfeld’s character-
istics with the following words: “...] for many he remains
an icon of science, not only Polish. He embodies a large-scale

J. OSTROWSKI et al

scholar, researcher, teacher, doctor, community activist, or-
ganiser and humanist of well-earned international fame. His
reputation was earned thanks to his wide array of talents
and original scientific discoveries and concepts which greatly
added to the development of a number of branches: immu-
nogenetics, haematology, microbiology and immunology of
neoplastic diseases, forensic medicine, transfusiology and,
above all, research on blood types[...]”. On the other hand,
research on blood types had a significant impact on the
development of transfusion medicine and transplantology,
including kidney transplants. The authors of this study
strongly agree with the opinion presented by the author
of the above-cited publication.”
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Ludwik Hirszfeld (1884-1954) — MNpwtonépog Twv £§ETACEWV TUTTOU AipMATOG.
MéeydaAng onpaciag yla TG HETOMOOXEVOELG OPYAVWV
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H cwotn emAoyr TOU TIPOG HETAOOXEVCN OPYAVOU amaltei oelpd e€eTACEWV Kal KABOPICeEL TNV ATTOTEAECHATIKOTNTA

TG Bepaneiac. H emAoyn mponyeital anod uia oeipd e€etdoewv mou Sie€dayetal HeTa&L Tou SATN KAl TOL ARTITH: TTPO-

gmAoyr} cOUPPWVA PE TNV OpAda aipaTog, Ta avtiydva avOpwmvwy AeUKOKUTTAPpwWV (HLA), Ta avTiocwpata avtidpa-

OTIKAG opddag (PRA) kat Tn Stactavpwon. Ducikd, N TPWTN MPoUndBeon gival N cupBatdTnta TWV TUTTWV AipaTog

MeTa&L Tou 861N Kal Touv ARTITN. To 1901, o Karl Landsteiner avakdAuye 61t To avOpwiivo aipa gixe S1apOPETIKEG 181-

OTNTEG Kat SIEKPIVE TPELG OUASEG aipaTog: A, B kat . To 1910-1911, o Emil von Dungern kat o Ludwik Hirszfeld ava-

KAALUY AV TN HEVTEAIKN KANPOVould Twv TUNwV aipatog. H Siaipeor toug oe Téooepig Baoikég opadeg A, B, AB kat O

xpnotporoleitat and to 1928. Ot idlol epguvnTég Bprikav umotuToug A1 Kat A2 evtog tou tumou A. O Ludwik Hirszfeld

(1884-1954) yevvriOnke otn Bapoofia kat omovdaoce latpikr)y oto Wirzburg. To 1907, éAafe S16akTopikd Simwpa

oto MavemoTtrpio Tou BepoAivou Kal petakopioe oto Kévtpo Epguvag yia tov Kapkivo otn XaideABépyn katto 1911

oto MavemoTtruio tnG Zupixng. Q¢ e6elovtrg otov A’ Maykéopio MoAepo otn ZepPia, KATATTOAEUNOE pla emnuia

TOPOoL.To 1918-1919, pe Tn oV{UYO Tou Hanna, SiEpelivnNoE KAl TTEPIEYPAYE TNV AVOUOLIOMOP®N KATAVOU TWV Xapa-

KTNPLOTIKWY TOU A{ATOG TTOU AVTIKATOMTPICEL TIG TIOIKIAEG EEENIKTIKEG TIDOCAPOYEG TWV avOpwmwv. 3TN SeKagTia Tou

1920 ouvidpuoe 10 EBVIKO IvoTitoUTo Yylelvng otn BapooBia. Katd tn Sidpkela tou B’ Maykoopiov MoAépouv, mépaoe

SVo xpodvia oTo YKETO TNG Bapoofiag, 6mou KATATTOAEUNOE LOAUOUATIKEG AOBEVELEG, TUPO Kal pupATiwon. MeTd Tov

TONEMO, NYNRONKe Tou TuRpatog latpikrig Mikpofloloyiag oto MavemoTtripio Maria Sktodowska-Curie 6to AoUUTTALY.

To 1945 gpydotnKe oto Bpotohaf wg Emkepaing tov TuRuatog MikpofioAoyiac. MéBave oto BpdtoAaf. O Ludwik

Hirszfeld rtav e€alpetikdg 1aTpog, EpeLVNTAG KAl AKTIBLOTHG TNG KowvoTtntag. H onuacia tng cupBoAng tou Hirszfeld

OTHN YVWON HAG Yid TO cUOTN A TUTTWV aipatog empBeRaiwbdnke amd tov Karl Landsteiner otnv Amovour] tou NOuTeA,

emAéyovtag tov Hirszfeld otnv Npoedpia tng Oudadacg Aipatog touv Asutepou AleBvoug Suvedpiouv Metayylong Aipa-

T0G oTo lNapiot To 1937 kat Sivovtag 1o dvoud Tou oto lvoTtitouto Avocoloyiag kal MNelpapatikig Ogparmeiag tng Mo-

AwVIKG Akadnuiag Emotnuwyv oto Bpotohaf.
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Né&erg evupeTnpiou: Ludwik Hirszfeld, Metapdoxguon opydvou, TOMoG aipatog
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Professor Andrzej Biernacki
Precursor of Nephrology in Poland

It was in the mid-20th century that nephrology started to emerge as an in-
dependent specialty and Professor Witold Ortowski is regarded as its father.
His remarkable successor was Professor Andrzej Biernacki (1903-1963). Born
in Lublin, Andrzej Biernacki graduated from the Medical Department of War-
saw University. During university times, he worked at the National Hygiene
Institute headed by Ludwik Hirszfeld and trained at the Pasteur Institute in
Paris. Then he went to a Polish colony in Brazil to study the health conditions
there. On returning from Brazil, he accepted a post in the 2nd Department
of Internal Medicine in Warsaw, headed by Witold Ortowski. In the 1930s, he
did an internship in Vienna in Professor Wilhem Neuman'’s clinic and at the
Forlanini Institute in Rome, and later in Davos and Paris. Staying in Italy and
Germany, he could sense the atmosphere of the war lurking behind the corner.
Back in Poland, he continued his work at Orlowski’s clinic. During WWII, he
fought in the resistance and worked in the Second Department of Internal
Medicine at the University’s Secret Medical Department. After the war, he
organised the 1st Department of Internal Medicine. As a WHO scholarship
holder, he trained in the USA in 1947. Already a professor, in 1958 as the chair-
man of the Nephrology Development Committee at the Ministry of Health,
whose members were also Prof Jan Roguski and Prof Tadeusz Ortowski, he
brought 2 Alwall’s artificial kidneys to Poland. At his clinic in 1959, the team
headed by Tadeusz Ortowski performed the first dialysis session in Warsaw.
Biernacki’s portfolio includes 75 own works and over 400 conceived under
his supervision. The issues investigated concerned lung diseases, including
pulmonary tuberculosis, and cardiology. However, his work on nephrology
deserves special attention. It deals with key problems of division of hyperten-
sion, its malignant phase with changes in the kidneys and pharmacological
and balneological treatment. He also describes the case of paroxysmal hae-
moglobinuria, genitourinary tuberculosis. Additionally, his work concerns
the symptoms of uraemia in kidney amyloidosis, the problem of the circadian
rhythm of urine production depending on the circulatory capacity and later
also the possibility of haemodialysis treatment, including the treatment of
mercury poisoning. Nephrology-related topics raised by A. Biernacki were
continued by his co-workers and students. Andrzej Biernacki had numerous
non-medical interests. He was an expert on music and husband to Grazyna
Bacewicz, the outstanding Polish composer and violinist.
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1. INTRODUCTION

Around the mid-twentieth century, a new, independent
medical specialty, denoted as nephrology, started to emerge
from the more general science of internal medicine, in both
the USA and Europe. The late 1940s and early 1950s saw
the creation of Europe’s first clinics of this new discipline in
the Swedish town of Lund and in the French capital Paris.

They were established and headed by the legendary Nils
Alwall and Jean Hamburger respectively. In Poland, despite
numerous earlier references to urinary tract diseases in
medical publications, these are Professor Witold Ortowski,
the distinguished internist, and his successors, Profs. Andrzej
Biernacki and Tadeusz Ortowski who, by general consent
are regarded as the fathers of Polish nephrology. Witold
Ortowski and his son Tadeusz have already been given nu-
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merous accounts in international medical journals making
them well-recognised figures for all those interested in the
history of nephrology. This paper, then, shall set to present
the life and work of Witold Ortowski’s direct successor at the
Clinic of Internal Medicine in Warsaw, Prof. Andrzej Biernacki,
who in post-war Poland played a remarkable role in the
development of the discipline that later was to become
known as nephrology. In turn, his work was continued by
the famous Tadeusz Ortowski, Alfred Sicinski and others.

2.LIFE

Born in the Polish town of Lublin on 14 March 1903,
Andrzej Biernacki was the son of the renowned Polish
doctor and community activist Mieczystaw Biernacki and
his wife Zofia Anna Weysflog (fig. 1). After the young Bier-
nacki’s graduation from Lublin Vetter secondary school, the
family moved to Warsaw in 1921. Seven years on, in 1928,
Biernacki graduated from the Medical Department at the
University of Warsaw, obtaining the title of doctor medici-
nae universae. Still a student, A. Biernacki was engaged in
voluntary work (1924-1925) in one of the departments at
Infant Jesus Hospital ran by Wiadystaw Janowski and then
worked at the National Institute of Hygiene in the Depart-
ment of Experimental Medicine (1925-1927) headed by
Prof Ludwik Hirszfeld, the famous Polish serologist and
immunologist. At the same time, he served as a demon-
strator in the Faculty of Pharmacy at the university. It was
in 1925 when the National Institute of Hygiene decided
to send the promising student to Luis Pasteur Institute

Figure 1. Professor Andrzej Biernacki (courtesy of Dr. Zbigniew Fatda).
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in Paris to learn the Neisseria meningitides serum titration
method. There, over the summer months, he worked at
the departments headed by Professors Jan Danysz and
Dujarrio de la Riviere.”? Back in Poland, after graduating
in 1928, Biernacki started working at St. John’s Hospital in
Lublin, yet a few months later, in September 1929, he went
to Brazil to work as a doctor for the Polish colony “White
Eagle”in the state of Espirito Santo (fig. 2). He stayed there
until December 1930 and in January 1931, he accepted a
post at Instituto Oswaldo Cruz in Rio de Janeiro, funded
by this well-known epidemiologist.? During his stay there,
which lasted until May 1931, he developed the material
collected in the colony. The results were later published
right before the outbreak of the Second World War in the
Polish journal Medycyna (Medicine). Biernacki left Brazil
and on 1 November 1931, he became a voluntary assistant
in the 2nd Clinic of Internal Medicine at the University of
Warsaw, headed by Witold Ortowski. Having been granted
a one-year Potocki scholarship in 1935, Biernacki made
his way to Vienna and Rome. In the Austrian capital, he

Figure 2. Andrzej Biernacki in the colony in Brazil (courtesy of Joanna
Sendtak).
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worked at the clinic headed by Prof. Wilhelm Neuman’s,
the outstanding Austrian internist specialising in TB treat-
ment and then trained in an X-ray department headed by
Prof. Felix Fleischner, the Austrian radiologist later working
in the USA. After short training stays in Paris, Berlin and
Szczecin, Biernacki arrived at Carlo Forlanini Institute in
Rome, one of the world’s greatest centres of TB treatment
and research. Opened in 1934, the Institute was initially
named after Benito Mussolini; it was later renamed into
Carlo Forlanini — the discoverer of a new TB treatment
method with pneumothorax. It comprised a few depart-
ments: the hospital, sanatorium znd research centre and
the clinics of internal medicine, surgery, orthopaedics,
obstetrics, paediatrics and laryngology.*

The training having finished, Biernacki returned to Po-
land to continue work at the 2nd Clinic of Internal Medicine
as the Head of the TB Outpatient Clinic and the TB Depart-
ment.’ After the outbreak of WWII, during the September
campaign, he worked as Head of the Infectious Diseases
and Internal Medicine Department in Ztoczéw. Then, after
a short stay in Lviv, he went back to Warsaw to be taken
on as a Senior Assistant, and since 1943 as an Assistant
Professor in the Clinic. During the Nazi German occupation,
he was involved in the system of underground education
and was a soldier of the underground Home Army. He
was also a member of the Board of the Health Section of
the Warsaw Social Self-Help Committee. On the eve of the
Warsaw Uprising, he obtained a habilitation (the circulatory
system in pulmonary tuberculosis). During the uprising, he
worked in the hospital in Lviv st. and after the fall of the
uprising he stayed in a camp in Pruszkéw. Subsequently,
he worked in Grodzisk Mazowiecki in an evacuated Clinic.

After the war, Andrzej Biernacki organised and then
managed the Department of Internal Medicine at Infant
Jesus Hospital. In 1948, he transformed the Departmentinto
the 1st Clinic of Internal Medicine at the Medical Academy
in Warsaw.*” In 1947, he became Professor Extraordinarius
and in 1956 a full professor. In October 1947, with a WHO
scholarship in his hand, he made his way to the USA, where
for the next 4 months he worked in New York, Boston, Bal-
timore and Chicago. He was a Correspondent Member of
the Polish Academy of Arts and Sciences and of the Polish
Academy of Sciences, Chairman of the 1st Committee of
Clinical Sciences of the Polish Academy of Sciences, the
Poznan Society of Friends of Science, the Polish Society of
Internal Medicine, the International Society of Internal Medi-
cine and the International Society of Haematology (fig. 3).

In recognition of his remarkable scientific and organ-
isational achievements, Andrzej Biernacki received many

J. OSTROWSKI

Figure 3. First left: Prof. Andrzej Biernacki, prof. Walenty Hartwig (courtesy
of Dr. Zbigniew Fatda).

awards of national, ministerial and university character.
Notably, apart from medicine, Biernacki was interested in
a wide range of subjects and fields of human activity. He
was a classical music connoisseur and himself a talented
pianist. He was very knowledgeable about literature and
art and a keen skier and mountain hiker. He was married
to the renowned Polish composer and violinist, Grazyna
Baczewska with whom had a daughter, Alina.? Professor
Andrzej Biernacki died on 30 July 1963.

3.WORK

The fruit of Professor Andrzej Biernacki’s scientific ac-
tivity is 75 own works and over 400 prepared under his
supervision. Among his own works, 28 publications in the
field of lung diseases and tuberculosis deserve special
recognition as they present the importance of this issue
in a variety of aspects. He also published on cardiovas-
cular disease, haematology and angiology. He also dealt
with and published on issues of organisation of scientific
institutions. He presented, among others, a plan of the 6th
Faculty of Medicine of the Academy of Sciences regarding
the creation of the Institute of Experimental and Clinical
Medicine of the Academy.?’> He also proposed a plan of
scientific research in the fields crucial for the country’s
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economy. These included virology, struggle with circula-
tory system and oncological diseases and research on new
medicines. His first publication, titled On Scleroma was
published in Warszawskie Czasopismo Lekarskie (Warsaw
Doctors’ Journal) in 1927.* What is especially striking is a
substantial number of publications on the newly-emerging
discipline -Nephrology— which deserve a brief discussion.

Back in 1936, Medicine published Biernacki’s paper
on a rare case of paroxysmal haemoglobinuria. Only ap-
proximately 200 cases of this illness had been described
before 1921.1n 1945, in Przeglqd Lekarski (Doctors’ Review)
he published his work titled A case of tuberculosis of the
kidneys, epididymis and prostate, ending in uraemia, treated
as. .. in which he emphasises frequent errors in the diagnosis
of tuberculosis of the genitourinary system, which consist
mainly in considering chronic pyuria and haematuria as a
cause of inflammatory infections, ignoring the possibility
of tuberculosis (fig. 4).” In Doctors’ Review, he published the
paper On the form of nitrogenous kidney amyloidosis. There,
he states that uraemia in the course of renal amyloidosis
may arise as a result of amyloidal changes in the glomeruli
(they destroy the glomeruli and reduce the amount of

Pr ANDRZE] BIERNACKI Wirszawa
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active parenchyma), amyloidal lesions in the vessels and
retrograde lesions in the renal tubules. Those days it was
tuberculosis that was the most common cause of amyloi-
dosis.’s In 1954, the journal Polish Doctors’ Weekly published
Biernacki’s paper Diuresis during sleep and after waking up
in cases of circulatory efficiency and inefficiency. The work
indicates that in normal circumstances the amount of urine
passed during the day exceeds that which is passed during
the night, the cause of which might nest in the circadian
rhythm and changes in neuro-humoral mechanisms. This
same subject was also investigated in Poland by Mieczystaw
Fejgin and Tadeusz Ortowski.”” In 1953 and 1956, The Polish
Archive of Internal Medicine published two papers: Clinical
division of hypertensive disease and On the so called malig-
nant hypertension. In the first, Biernacki proposes the most
important classifications of hypertension on the basis of
Soviet Russian research (Lang, Zelenin, Miasnikow).”® He
also presents the Project of the Committee for the Uni-
fication of Cardiological Terminology, which is based on
the following periods: initial period, period of unstable
hypertension, fixed and end hypertension. In the latter
work, he discusses the malignant stage of hypertension or
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Figure 4. Title page of A case of tuberculosis of the kidneys, epididymis and prostate, ending in uraemia, treated as. ..
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hypertensive emergency characterised by acute impairment
of several organs, including the kidneys, fundus or systems
like the central nervous or circulatory ones. Citing the work
performed in the clinic headed by Prof. Jakub Penson in
Gdansk, Biernacki’? states that malignant hypertension ac-
counts for about 5.5% of hypertension cases. In his paper
Treatment of hypertensive disease published in Polish Doc-
tors’ Weekly in 1961, he emphasises that the prerequisite
for rational treatment is proper diagnosis.?’ He believes that
a significant number of cases of hypertension are of renal
origin, mainly in the course of pyelonephritis. As for the
treatment methods, he suggests the use of balneotherapy,
pharmacological and surgical treatment. At the same time,
however, he states that hypertension in old age often does
not require any treatment. It is worth adding here that in
the 1950s Biernacki organised a Scientific and Research
Centre in Ciechocinek spa to deal with hypertension spa
treatment, including balneotherapy.

Already as the Chairman of the Commission for the De-
velopment of Dialysis Treatment at the Ministry of Health,
he published in the Polish Archives of Internal Medicine in
1960 a review work entitled Artificial kidney, in which he
presented the history of the creation of the haemodialysis
apparatus, principles of dialysis and presented a brief history
of treatment in Poland, emphasising the fact that the first
haemodialysis session in Poland was performed in 1958 by
the team led by Professor Kazimierz Baczyk, and then in
early 1959 in Warsaw in Prof Tadeusz Ortowski’s clinic (fig.
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5).2" In his article Acute mercury poisoning. Treatment with
extracorporeal dialysis published in 1963 also in the Polish
Archives of Internal Medicine, of which he was editor-in-chief,
he described 22 cases of mercury poisoning with acute
renal failure in 1959-1960 in Poland.??
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‘Htav ota péoca tou 2000 aiwva dtav n ve@poAoyia dpxloe va avadvueTal wg avefdptntn €I8IKOTNTA KAl 0 KAONyNTNG
Witold Ortowski Bewpeital matépag tng. O aloonueiwtog S1adoxog tou Rtav o Kabnyntrig Andrzej Biernacki (1903-
1963). levvnuévog oto AoUurAty, o Andrzej Biernacki amogoitnoe amd 1o latpikd Tuiua tou Mavemotnuiov Tng Bap-
oofiag. Katd tn SIdpKEIa TWV TTAVETTIOTNMIOKWY XPOVWY, EPYACTNKE 0TO EBVIKS IVOTITOUTO YYIEIVAG UE EMKEPANNG

Tov Ludwik Hirszfeld kat ekmaidevtnke oto IvotitoUto Pasteur oto Mapiot. XTn CUVEXELA TINYE O€ PIA TIOAWVIKE ATToLKia

otn BpaQihia yia va HeAETACEL TIG OUVONKEG LYIEIVIG eKEl. EMoTpépovTtag amd tn Bpadlihia, amodéxOnke B€on oto 20

Tunua Nadoloyiag otn Bapooffia, pe emke@alric tov Witold Ortowski. 3tn Sekaetia tou 1930 éKave MPAKTIKY AOKN-

on otn Biévvn otnv KAwvikn tou KaBnyntri Wilhem Neuman kat oto Ivotitouto Forlanini otn Pwun, kat apyotepa oto

NTafog kat oto Mapiol. Alapévovtag otnyv Italia kat Tn Feppavia, prmopovoe va atcBavOei Tnv atpdéc@alpa Tou To-

Aépou va mapapoveVel otn ywvia. Miow otnv MNoAwvia, cuvéxioe TNV Epyacia Tou otnV KAWVIKN Tou Orlowski. Katd tn

Sidpkela Tou B’ .M., TOAéuNoE oTNV avtiotaon Kal EpyAcTnKe oto 20 Turjpa Maboloyiag oto MuoTiKo laTtptko Tur-

Ma Tou MNavemoTtnuiov. MeTd Tov MOAEUO, OPYAVWOE TO 10 TuRua MNMadoloyiag. Q¢ KATtoxog umoTpo@LWwV Ttou MOY, k-
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natdevtnkKe oTig HIMA 10 1947. 'HéNn kKaBnyntrig, to 1958 wg mpoedpog Tng Emtpornnc Ne@poloyikng Avantuéng oto
Ymoupyeio Yyeiag, Twv omoiwv ta AN ritav emiong o KaBnyntng Jan Roguski kat o KaBnyntng Tadeusz Ortowski, €épe-
pe SVo TexVNTOUG ve@pPoUG Tou Alwall otnv MoAwvia. ZTnv KAVIKA Tou To 1959, N opdda Ue emMKePANG Tov Tadeusz
Orfowski mpaypatonoinoe tTnv mpwtn cuvedpia alpokdabapong otn Bapoofia. To xaptopuAdkio Tou Biernacki mept-
Aappdavel 75 Sikd Tou €pya Kal Tavw arno 400 TTou KaTapTioTnKav LMo TNV emonTteia Tov. Ta Oéuata mou e§eTdoTnKavV
apopovoav MABRCEIG TWV TIVEUUOVWY, CUUTTEPIAAUBAVOUEVNG TNG TIVEUUOVIKAG QUUATIWONG, Kal TNG kapdloloyiag.
QOoT1600, TO £pYO TOU Yla TN ve@poAoyia a&iCel Idlaitepn mpoooxr). AoxoAgital pue Bactkd mpofAripata Siaipeong Tng
UTTEPTAONG, TNG KAKONBoUG @AoNG TNG HE METABOAEG OTA VEQPA KAl PAPHAKOAOYIKAG KAl UOPOOEPATIEVTIKAG AVTI-
peTwTonG. Meptypdpel, emiong, TNV TTEPIMTWON TNG MAPOEUOUIKAG AIOC@AIPIVOUPIAG, TNG PUHATIWONG TOU OUPO-
moloyevvnTikoL. EmmpooBeta, n epyacia Tou a@opd Ta CUPTTTWHATA TNG OUPAIMIOG OTNV APMUAOEISWON TWV VEQPWY,
TO TTPORANMA TOU KIPKASIOL pUBOPOU TNG TTAPAYWYNG OUPWV AVANOYA UE TNV KUKAOPOPLKN LKAVOTNTA KAl apyoTEPa
emniong Tn Suvatétnta Tng Ogpamneiag aipodidAuong, cupmepiAapBavopévng tng Beparmeiag Tng SnAnTnpiaong and
uSpdpyupo. Ta {nTuata mou oxetifovTal Je TN VE@pPOoAoyia, Ta omoia Biyel o A. Biernacki, cuvexiotnkav amé toug
ouVASEAPOUG KAl TOUG padntég tou. O Andrzej Biernacki gixe ToANd pn 1latpikd evolagépovta. Htav e161kdG ot pou-
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o1k kat ouCuyog tTnG Grazyna Bacewicz, e€aipetikn MoAwvry cuvO£Tng Kat BloAioTpla.
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Né&erg evupeTnpiovu: Andrzej Biernacki, lotopia tng aipodidAuong otnv MNoAwvia, lotopia tng Ne@poAoyiag otnv MoAwvia
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Leonard George Rowntree (1883-1959)

A near-forgotten father of North American
nephrology

Canadian physician Rowntree’s crucial participation in the first in vivo hae-
modialysis in 1913 at the Johns Hopkins Hospital Baltimore US, under the
direction of John Jacob Abel, was only one of Rowntree’s several major contri-
butions to Nephrology. He had already pioneered, aided by JohnT. Geraghty,
a renal function test using injection of phenolsulphonephthalein (PSP) and
its detection in the urine, which was used clinically for half a century. Rown-
tree used a dye dilution technique also to study plasma volume in normal
circumstances and in patients, including those with renal disease. He moved
to Minneapolis in 1915 and there worked on water overload and hypona-
traemia, and on the hydrogen ion concentration in the blood using a buffer
method that he set up. Then, late in the First World War, he worked in France
on aviation medicine, assessing physiological and psychological suitability
in potential pilots. After the war, of several choices, he accepted the chair of
medicine in the prestigious Mayo Clinic, to supervise and set up new clinical
research programmes. There, early on, he participated with Osborne in the
first use of iodide to obtain X-ray images of functioning kidneys (the intrave-
nous urogram, IVU), which is still in use, later studying the clotting of blood in
extracorporeal circuits, described the histology of acute lupus nephritis with
Norman Keith, and worked on oedema in renal and other patients. Finally,
he did early work on adrenal cortex extracts and was a pioneer of the treat-
ment of Addison’s disease, hitherto fatal. During this time at the Mayo Clinic
from 1921 to 1932, he used his experience from the Johns Hopkins Hospital
to organise and staff eight subspecialty medical units, including one in renal
medicine, all of whose contributions remain outstanding today. However, he
fell out with the Mayo clinic, leftin 1931 and returned to Philadelphia Univer-
sity, near where he had started from. During the Second World War, he served
as director of a unit assessing men for service in the armed forces as well as
their rehabilitation - work for which he received a Presidential citation from
Harry S. Truman in 1946. Throughout his whole working life, he continued to
publish steadily on clinical and research subjects, for example the more than
100 papers in the 1920s whilst at the Mayo clinic, a remarkable record for the
period. His last paper appeared shortly before his death in 1959, 50 years
after he had first published as a general practitioner in Camden, New Jersey.
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1. INTRODUCTION

The founders of 20th century North American renal
medicine can be debated, but the names of Osler, van Slyke,
Christian, Fishberg, Addis and of course Homer Smith come
to mind. But one individual who has perhaps the right to
join the pantheon is almost never mentioned — Canadian
Leonard George Rowntree (1883-1959).

Rowntree wrote a rambling, diffuse, part-autobiography

part history of early 20th century medicine, which is a major
source of information about him, but obviously biased and
not impartial.” Others have hitherto provided only brief
biographies.??

2.LIFE AND WORKS

Rowntree was born on April 10th 1883 into a family
of eight children of a successful businessman in London,
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Ontario in Canada. He was educated locally in Medicine
at the University of Western Ontario, graduating in 1905
with the gold medal. Very early his wide curiosity and
considerable ability was evident, but at the suggestion of
an uncle, acommunity physician in Camden, New Jersey (a
suburb of Philadelphia across the river Delaware) Rowntree
joined him, and then practised there solo. The account in
his autobiography of his time in general practice is vivid,’
with infections dominating practice — his first paper in
1908 was on endocarditis. He however acquired an at-
tachment to treating patients rather than diseases, and
at heart remained a general practitioner throughout his
working life, as reflected in the broad range of his lifelong
interests and contributions.

But he became dissatisfied with general practice “/was so
immersed in general practice | had no time to think”" and also
wanted to do clinical laboratory research. His life changed
when, in 1907, he approached the famous fellow Canadian
(Sir) William Osler for advice about his career, after Osler,
on a visit to the USA from Oxford, had spoken to a local
medical society. Osler wrote and suggested Rowntree go to
the Johns Hopkins Hospital in Baltimore (where Osler had
been chair of medicine from 1889 to 1905) and study - for
6 years. During this time, he would not be paid, but Osler
judged “if you have brains... and enough cash to keep you
floating — which | believe you to have™ it could be a success.
Rowntree accepted with alacrity and after a short period
of biochemistry working on guanine nucleotides, began
work in the Laboratory of pharmacologist John Jacob Abel
(1858-1935) in 1909 (fig. 1).

Abel suggested “as medicine needs a new ... laxative”
that he study a promising group of new compounds,
the phenolsulphonephthaleins. With the help of John T.
Geraghty, he dived into this project, assessing their lack
of toxicity, then absorption and elimination of PSP (as the
compound’s unwieldy name was abbreviated). Apart from
its use as a laxative, which persists today, he realised that
it was almost exclusively and rapidly excreted by renal tu-
bular secretion, and could be measured simply by adding
alkali, which produced a ruby red colour, easily quantitated
photometrically. He realised that they had an easy, cheap
and safe renal function test completed in as little as half
an hour, and the “PSP test” or “Rowntree test”>¢ was used
clinically worldwide for the next half century.

Meanwhile, Rowntree also studied the elimination of
phenoltetrachorphthalein (PTCP), which turned out to be
almost exclusively excreted through the liver. In parallel with
the studies on renal function using PSP, he also designed a
test of hepatic function using PTCP. This did not last as long

75

Figure 1. Leonard George Rowntree as a young man, at the Johns Hopkins
Hospital around 1910. Later he habitually wore eyeglasses (Rowntree
family photograph; photographer unknown).

as the PSP test, since the dye Congo red proved equally
specific and easier to measure in body fluids. However,
this gave Rowntree a lifelong interest in hepatic function
and diseases, which persisted through his time at the Mayo
clinic and beyond.

Abel started Rowntree on a salary after the successful
work of phthaleins, and had sent him to Europe and to
visit Strauss in Berlin, von Pirquet, van Noorden, and the
incomparable Friedrich von Muller in Munich, who became
a sort of long-distance guru for Rowntree. Amongst other
influences, August Krogh of Copenhagen played a similar
role as well.

This summer working holiday European trip was re-
peated in each of the following four years, with variations,
and accompanying family members including sisters and
cousins. 1913 however was different. This time he was
accompanied by Abel himself, and their “vividiffusion”
apparatus,” which they demonstrated in London at an
international medical meeting, and in Groningen in the
Netherlands — the first in vivo haemodialysis. This was called
in London by an anonymous newspaper reporter of the
London Times of August 11th 1913 an “artificial kidney”.
This important story | and others have related elsewhere,
and will not repeat it all here, except to quote Rowntree
himself “Dr Turner made the glass fittings, | made the collodion
tubes, the leech extract, and conducted the experiments. Dr
Abel conceived the idea, and made the chemical analysis”’

In his autobiography, unfortunately Rowntree —the only
clinician in the team- didn’t elaborate as to the potential
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value of haemodialysis in clinical renal failure. Certainly,
in 1913 in London and elsewhere Abel presented the ap-
paratus as a means of isolating and analysing amino-acids
and other solutes in the blood. But equally in their earliest
written account of their work, in the Transactions of the
presentation to the American College of Physicians (ACP)
meeting’ that same year (1913), held in Washington DC on
May 5-8 1913, and thus earlier than the visit to London on
August 11th, the preamble to the paper clearly states the
potential value of blood purification in disease states such
as renal failure. This perhaps indicates that Rowntree and
not Abel (a pharmacologist and chemist) may have written
and given this oral paper, being a member of the ACP, and
was better aware than his mentor of its wide applications.
Later, Abel followed this trend and referred to dialysis as a
treatment for renal failure, but only after it had been done
in humans during the 1920s in Germany.

Inthe 1911 and 1912 trips, finding “time on my hands”in
London, Rowntree undertook a study of the surgeon James
Parkinson, at that time a man of mystery and of whom
still no authentic portrait has been identified. The paper
he published? still remains one of the principal sources of
information on Parkinson.

Following on the renal function study, with Norman
Keith (also Canadian), he used a dye again, this time to
measure blood volumes in normal circumstances and in
patients,® and later wrote a book on the subject.”’ Again,
this test was a standard in clinical medicine, until radioac-
tive isotopes replaced the dye. Meanwhile, Abel’s inter-
est in haemodialysis had waned and returned to earlier
experiments of withdrawing blood and then returning it.
Rowntree and Turner again performed the experiments on
dogs,’”” showing how the blood could be centrifuged, and
the plasma modified in vitro. Abel called this procedure
“plasmapheresis” a name which, unlike “vivdiffusion” has
survived.

Now with salary as an attending physician at the Johns
Hopkins, summer work back in Camden in general practice,
and family resources, he felt able to marry, to Katherine
Campbell of Camden NJin 1914.They had 44 years together.

In 1916, ever restless and ambitious, now 32 and seek-
ing promotion, he left the Hopkins and took a Chair of
medicine post in Minneapolis, despite a decided deficit
in the local facilities for clinical research. Even so, there he
began a lifelong interest in water metabolism, studying
polyurias and water intoxication,’? and perhaps stimulated
by Krogh, he also designed a buffer indicator method to
measure hydrogen ion concentrations in dialysates of blood
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that he studied,” including during renal failure. He wrote
a book on this subject, which ran to 16 editions.

Then World War | intervened for Americans, and he
spent the latter two years of the war in the military studying
aviation medicine and assessing service pilots, serving in
the Allied Expeditionary Force in France through most of
1917-1918.This subject again remained a lifelong interest.
Demobilised, rather than return to Minneapolis he was in
the happy position of having several offers of chairman
posts to choose from. He chose the Mayo Clinic, the gradu-
ate school of the University of Minnesota, rather than one
of several other universities eager to have him, and went
to Rochester, Min in 1920. He was now 37 years old. His
thirteen years at the Mayo were his apogee.

Rowntree had reason to be grateful to the Mayo broth-
ers. He had had a number of ailments throughout his life’
suffered with an almost Panglossian cheerfulness, but a
perforated gastric ulcer in 1918 threatened his life. He was
operated on by William J Mayo, who saved him.

Rowntree’s responsibilities at the Mayo were vast, as
chief of medicine and Professor of medicine. By 1922, he
was elevated to Chief of the Department of Medicine.
His task was to add laboratory and clinical investigation
in medicine of world quality to the unparalleled clinical
service provided by the clinic, which started with surgery
as its predominant activity but spread to internal medicine
under his aegis. To achieve this, he had in his mind the
images of the great clinics he had seen in Europe, such as
that of Friedrich von Miiller, as well as his experience from
the Johns Hopkins.

He persuaded and appointed men of talent (no women
of that standing were available to him in the early 1920s)
to form a stellar team incorporating almost every area of
medicine, amongst the first being his fellow Canadian Nor-
man Keith to head a division in what would later be called
Nephrology. Alongside them were two other colleagues
from the Hopkins — Dr Samuel Amberg of Chicago and Dr
Reginald Fitz of Boston. Henry Helmholz was attracted to
head up paediatrics. Gastroenterologist Walter Alvarez of
San Francisco and Nobel winner-to-be rheumatologist Philip
Hench also joined the team, along with Drs Russell Wilder
already on the staff, George Brown, Stanley McVicar, George
Brown, Carl Greene, Jay Bargen and Albert Snell. Each was
given space and postgraduate students from the university,
and recruited further talent from within and outside Mayo.
Rowntree headed 8 divisions, all doing clinical investigation
as well as clinical medicine, and Dr Henry Plummer (still
with the title also of Chief of Medicine) seven.
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What of Rowntree’s personal contribution to clinical
and investigational medicine during his time at the Mayo?
During his time there, he published 107 papers in medical
journals. Nor did he simply put his name on work done in
his many departments; each was a personal contribution.
He continued the major interests of his Hopkins days in liver
disease,’” kidney disease, plasma volume and oedema and
acidosis, writing a book on plasma volume in health and
disease with colleagues at the Clinic Drs George Brown and
GM Roth The volume of the blood and plasma.’® He returned
to study directly clotting of blood in artificial circuits made
from collodion, and pointed to the involvement of platelets
in this process, as well as the inability of hirudins and the
newly introduced heparin to totally arrest this process.””

But there were also new projects to pursue. Early in
his time at the Mayo Clinic, in 1923 he collaborated with
Osborne, a pioneer of the use of iodide in radiology, using
urinary excreted iodide as a tool for imaging the anatomy
of the kidney and the urinary tract.’ This became known
as the intravenous urogram (IVU), and is still in use today,
using improved contrast media. With Norman Keith, he
gave the first detailed description of severe lupus nephritis,
including photomicrographs.’” His work on the adrenal
cortex later in the 1920s was groundbreaking, and led to
a further book, A clinical study of Addison’s disease’® with
Dr Albert Snell, which included data on the first successful
use of adrenal extracts to maintain patients with Addison’s
disease long-term.

Newly developed interests included hypertension, for
which at that time there were few ineffective medicines,
although salt restriction was clearly important. Rowntree
was probably the first who set out deliberately, in 1925, to
follow Leriche and do lumbar sympathectomy for severe
hypertension with success,’” but did not follow this early
attempt with long-term studies although further cases were
treated, although it remained a standard method of treating
severe hypertension for more than three decades. He did
however also persuade“his”surgeon Dr Alfred Adson to do
in addition a nephrectomy in a patient with unilateral renal
disease and severe hypertension, again with success. This
was before the experiments of Golblatt were performed.

However, his time at the Mayo Clinic ended somewhat
acrimoniously in 1931-1932. John Graner, an alumnus®
suggests that the Mayo tradition of maintaining a gen-
eralist stance in medicine —an idea which Rowntree him-
self advocated lifelong— became incompatible with the
increasingly specialist interests of the “Rowntree group”,
who drifted apart as their many individual contributions
blossomed. Rowntree himself also spent less and less time
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seeing patients whilst pursuing and supervising the many
projects his departments were engaged in. Graner remarks
“Rowntree never became assimilated into the Mayo Clinic’s
structure and routine” and his new academic style did not
suit many of the existing, more senior, staff. Rowntree also
in his autobiography felt that he was “losing control of his
time’]" and his personal life was affected adversely with
overwork. Moreover, other members of his staff were “suf-

fering from chronic exhaustion”’

He resigned, but was invited to stay on by W.J. Mayo
(as he emphasises strongly in his autobiography), with an
increased salary — but with conditions and restrictions,
including a public guarantee never to leave the Clinic;
Rowntree declined this offer, and so he left after 13 2 very
successful years. Graner? quotes Dr Nelson Barker “Perhaps
Leonard Rowntree’s greatest contribution was the fact that
he stimulated in his associates, first assistants and fellows
a strong and lasting interest in clinical investigation and
research”. The clinic remains a centre of excellence with a
worldwide reputation for both clinical medicine and clinical
investigation and innovation. Much of this was begun by
Leonard Rowntree.

He left for a less demanding role in his adopted home
town of Philadelphia, becoming Director of the Philadelphia
Institute for Medical Research. Nevertheless, in the next
few years he published a further 37 papers on his several
interests. He became more interested in endocrinology
after his success with the adrenal cortex, but sadly achieved
little with both pineal and thymus extracts and implants.

His medical career was then interrupted by the entry of
the USA into World War Il. Rowntree volunteered, wishing
to continue his work in aviation medicine begun in the
previous conflict. Probably because he was nearing 60
and had enormous administrative and medical experience,
he was appointed instead as head of the Medical Service
of the Selective Service System (popularly known as “the
draft”) in August 1940. He quickly became an expert in
public health and constantly revised and improved criteria
for clinical assessment for service in the armed forces.?’ For
this work, he was awarded a Presidential Citation in 1946
by US President Harry S. Truman.?

After the war, he retired with his wife to Florida, but
was far from inactive, helping to set up the University of
Miami School of Medicine in 1952. His last publication, in
1958, was a case reportin JAMA, just 50 years after his first
paper. In that year, he also had the pleasure of watching a
dialysis done for acute renal failure in a patient under the
care of Dr George W. Schreiner of Georgetown University.
He died aged 76 in 1959.%
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Like all too many individuals who contributed notably  ogy, he is now only known —if at all- as part of the “et al.”
to medicine and medical science and were notrecognised  in Abel’s landmark work on in vivo haemodialysis, to which
Rowntree’s contribution has been largely lost to notice.Only  he contributed so much. Perhaps this article can help to
at the Mayo Clinic has he been remembered. In Nephrol-  alter this neglect by medical historians.
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Leonard George Rowntree (1883-1959): 'Evag oxed6v exaocpévog matrépag
NG Bopeloapepikavikng Neppoloyiag
J.S. CAMERON

Kings College, London, Hvwuévo BaoiAgio
Apxeia EAAnvIKkrG latpikric 2020, 37(ZuunA 2):74—79

H kpiolun cuppetoxn tou Kavadou tatpol Rowntree otnv mpwtn in vivo alpokdBapon to 1913 oto voookopeio Johns
Hopkins tng BaAtiuopng twv HIMA, urtdé tnv kaBodriynon tou John Jacob Abel, Atav pévo pia and Tig onpavTIKEG CUVEL-
opopécg tou Rowntree otn Negppoloyia. Htav ndn mpwtomndpog, pe Tn BorOsia tou John T. Geraghty, otn xprion Hiag
SOKIHaoiaG VEQPIKNAG AEITOVPYIOG LE £YXUON PAIVOAOCOULAPOVUAOPOAAEivNG (PSP) Kal TNV avixveuon tng ota ovpa, N
oroia xpnotpomolnOnKe KAIVIKA yia piod aiwva. O Rowntree xpnolomoinoe pia TEXVIKN apaiwong XpwoTIKWY yla va
MEAETNOEL TOV OYKO TIAACUATOG OE KAVOVIKEG OUVONKEG Kal o€ aoOeVeig, CUNTTEPIAAUBAVOUEVWVY EKEIVWV UE VEPPLKN
vOoo. Metakouioe otn MivedrmoAn 1o 1915 Kal eKel EpYACTNKE TTAVW OTNV UTTEPPOPTWON ULSATOC KAL TNV LTTOVATPLAL-
Hia KaOwWG KAl 0T CUYKEVTPWON IOVTWV USPOYSVOU OTO Aipa, XPNOIHOTIOIWVTAG Ml €GOS0 PUBUICTIKWY TTOU SNnuI-
oUPYNOE. TN CUVEXELQ, TIPOG TA TEAN Tou MpwTtou MNaykoopiou MoAépou, epydotnke otn FaAAia oTov Topéa TNG AEPO-
TTIOPLKNG LATPIKNAG, A§IOAOYWVTAG TN CWHATIKA KAl PUXOAOYIKF) KATAAANASTNTA UTTOYHPLWV TIAGTWYV. META TOV TIOAEUO,
METAEL TTOAAWYV TIPOTACEWV TTOU TOU £yivay, 8€xOnke TNV €8pa TG latpikrig otnv mepi@nun KAvik Mayo, pe otéxo Tnv
emiBAeWn Kal Snuiovpyia VEWV TIPOYPAPUATWY KAIVIKAG £épguvag. Ekel, amd vwpig, ouppueteixe pe tov Osborne otnv
PWTN XPrion wdidiov yia TN AjPn AKTIVOAOYIKWY EIKOVWV TWV AEITOUPYIKWV VEQPPWV (EVOOPAEBLIO oupoypdpnua,
IVU), To omoio e§akoAouBei va xpnoiporoleital kat oripepa. Apyotepa, HEAETNOE TNV OpduPwon Tou aipatog os e§w-
OWMATIKA KUKAWUATA, TTEPLEYPAYE TNV LoToAoyia o&eiag veppitidag Tou AUKou padi pe tov Norman Keith kat epydotn-
KE TTAVW OTO 0idnua o€ aoOeVEIG Pe VEQPIKEG TTABNOELG Kal AANOUG. TENOG, NTAV £vag amd TOUG TIPWTOUG TTOU ACXOAN-
OnKav PE Ta eEKXUAIOHATA @AOLOU TWV EMVEPPISIWV Kal ATAV TTPWTOTTOPOG oTn Ogpareia Tng vécou Tou Addison, Tou
Atav Bavatngopa péxpt tote. Katd tn Sidpkela avtng tng mepltodou otnv KAwvikry Mayo, and 1o 1921 €wg 1o 1932,
XPnoipormoinoe TNV eunelpia tou and to Noookopueio Johns Hopkins yia va opyavwoel Kat va OTEAEXWOEL OKTW LATPL-
KEG LOVASEG UTTOEISIKOTATWY, CUUTTEPIAALBAVOUEVNG HIOG OTN VEQPIKH |aTPLKK, Ol CUVEICPOPEG TWV OTTOIWV TTAPAE-
VoLV e§AIPETIKEG Kal Orjpepa. QOTA0O0, KABWG ol OXEOELG TOU PE TNV KAvikry Mayo YuxpdBnkay, amoxwpnoe to 1931
Kal eméotpePe oto MNavemotnpio TNG DINASENPELOG, KOVTA OTOoV TOTIO Ao 6mou gixe apxiost. Katda tn didpkela tou
B’ Maykoopiou MoAéuou, urnpétnoe wg SieuBuvTtg povadag agloAdynong avdpwy yla Bnteia oTig EVomAeG SUVAUELG
KaBW¢ KAl yla TNV armokKataoTaco ] Toug - £pyo Yyla To omoio éNafe Npoedpikn pveia amoé tov Xapt X Tpovpav 1o 1946.
KaB’ 6An tnv emayyeApatikn Tou {wr), CUVEXIOE OTABEPA Va KAVEL SNUOCIEVOEIG YIa KAIVIKA KAl EpELVNTIKA B€pata. Emi
mapadeiypaty, Snuooicvoe meploodTEPEG amd 100 gpyaocieg Tn dekaetia Tou 1920, dvtag akdua otnv KAwvikry Mayo,
éva afloonueiwTo pekdp yia tTnv mepiodo. H teAeutaia tou gpyacia Snuooievbnke Aiyo miptv anmoé tov 6davatd Tou 1o
1959, 50 xpOVIa PETA TNV TTPWTN TOL SNUOCIELON WG YEVIKOG 1aTPOG oTo KAuvtev Tou Niou TCépoel.

Né&erg evupeTnpiou: Aspomopikn latpikn, AOKIMAGCIEG VEPPIKNG AglToupyiag, Eyxuon phenolsulphonephthalein, Evdo@Aéfiog muehoypagia,
lotopia aipokdBapong, Leonard George Rowntree, N6cog tou Addison
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PHILOSOPHY
PINOLOPIA

Nephrology: a prototype of a discipline
evolving into complexity
The border with philosophy

In the last quarter of the twentieth century, there has been a growing oppo-
sition to reductionism, driven by individual disciplines which however have
given solutions to many practical problems of our times. Opposition grew
along with a quest for unity of culture and the adoption of a complexity-based
method. The movement was nurtured by Morin, Nicolescu and de Freitas
who, in 1994, wrote and signed the Charter of transdisciplinarity. Complexity
is therefore seen as an indispensable tool for the effective, harmonious, ap-
propriate, timely and long lasting advancement of science. The old debate
about basic and practical science has lost some of its appeal. Nephrology,
born in the 1950s, is now charged with meeting the needs of more than 10%
of the world population. It holds all the characteristics of a discipline born in
the fertile world of complexity and continuously expanding into the bound-
aries of other disciplines. It is characterised by a unique exponential growth
of generated information and by the capability of matching the challenges
of big data algorithms and omics platforms. Chronic Kidney Disease (CKD)
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-a complex disease- is now amenable to cure.

1.INTRODUCTION

At the beginning of the 13th century in Europe, teach-
ing was based on: (a) the trivium (literally the place where
3 roads meet), which included Grammar, Rhetoric and
Dialectic and (b) the quadrivium (the place where 4 roads
meet), which included Arithmetic, Geometry, Music and
Astronomy, as described in the 7th book of Plato’s Republic
and represented the so-called liberal arts. These disciplines
represented the basic curriculum for studying Theology,
Medicine, Philosophy.

4

According to Basarab Nicolescu, there was“a big bang”
and the number of disciplines increased to 8,000 in 2012.
The fragmentation is erroneous, since our world is marked
by the rapid advance of communications and a connected
world is driven by complexity. “The new education has to
invent new methods of teaching, founded on new logics.
The old classical binary logic, that of “yes” and “no”, i.e. the
logic of the excluded middle, is no more valid in the context

"

of complexity”

The Webster Dictionary notes that“Discipline”is derived
from the Latin disciplina meaning (a) teaching, learning, a
subject that is taught; (b) a field of study; (c) training that

moulds or perfects; (d) rules governing conduct or activity,
and (e) control gained by enforcing obedience.

In Roman times, Disciplina was a minor goddess that
was a personification of discipline and the patron of soldiers
living at the Empire’s borders.

We have discussed elsewhere “the process leading to
birth, life, progress and death of disciplines and that one
could well recount the history of humankind by analysing
the lifespan of various disciplines”?

Le Goff pointed out that “disciplines are often talked in an
abstract way, as if they were ideas wandering around the world
and possessing a scientific classification behind which are
social organisations. Behind the division of knowledge there
were the leaders of universities and schools who organised the
discipline into subdivisions”. He also stressed that scientists
can protect their disciplines by participating in the debate
on the media, after being appropriately trained in their
use.The growing number of disciplines is directly linked to
the schizophrenia of subdividing science into smaller and
smaller tesserae, which is also a sign of the high subjectivity
of the world’s present inhabitants.>? Ceruti pointed out that
“Specialties have generated new knowledge that however does
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not allow to solve multidimensional problems. The separa-
tion of disciplines makes us unfit to capture complexity. The
fragmentation of thought allows experts and specialists to
provide high performance within their areas and collaborate
in non-complex sectors of knowledge. However, it makes us
blind to inter- and retro-actions and circular causality”**

The history of science from Archilocus of Parsos (680—
640 BC) to the Higgs boson (God's particle) adopted the
method of reductionism for solving complex problems.
Archilocus made a distinction between the fox that knows
many things and the hedgehog that knows only one big
thing, thus indicating that the fox is more creative and
finds many tricks to escape hunters and dogs whereas the
hedgehog knows one big thing which however in many
occasions serves to save its life. The hedgehog has identi-
fied only one possible way and uses it in all occasions. In
the same 7th century BC, Thales (born 636 BC) identified
water as the universal principle.

2. THE QUEST FOR COMPLEXITY

In the last quarter of the last century, along with a quest
for unity of culture, a growing opposition to specialisation
emerged. A new method of teaching, not based on disci-
plines, but between disciplines and crossing disciplines
was proposed; this adopted complexity. The method also
flourished thanks to (a) the foundation in 1984 of the Santa
Fe Institute in New Mexico, inspired by Murray Gellman
and (b) the publication in 1994 of the Charter of Trans-
disciplinarity, signed by Lima de Freitas, Edgar Morin and
Basarab Nicolescu. Complexity emerged from three main
streams: cybernetics, general systems theory and dynami-
cal system theory. It is now regarded as an indispensable
tool for advancing science without losing the advantages
of specialisation, which are of paramount importance for
solving practical problems.

Disciplines play a great role in disseminating and fur-
thering knowledge. “They are born —without aiming to
eternity— in order to warrant the originality of the scientists
who existed, exist and will exist in the future. Investiga-
tors attempt to achieve original findings with the hidden
desire to be indicated as originators of ideas. Theirs is a
battle to find an own role in the scientific enterprise, to
be recognised; thus they scrape smaller niche disciplines
and topics [...]. Disciplines however are like fractals; their
boundary regions are zones where exchanges are wider
than those occurring in the internal zones"5”

We have now finally discovered the limits of reduc-
tionism; in the quest for transdisciplinarity, complexity
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has emerged. Thus for Morin we have “to substitute the
method which drives to know by disjunction and reduction
with a new method obliging us to know by distinction and
conjunction”(Introduction to complex thinking). However,
we have to be aware that we are not yet in the society of
knowledge, but rather in the society where knowledge is
fragmented, and consists of various tesserae, each sepa-
rated from the others. Such separation does not allow us
to bind them in order to understand the fundamental and
global problems related to our personal lives as well as to
our collective destinies”® So it means that “we have to do
different things and we have to do things differently” and
inject new blood into academia in order to create a new
cadre of scientists.?’ Indeed Morin’s efforts are devoted to
introducing complexity in primary school.

3. PRESERVING THE BENEFITS OF REDUCTIONISM
(SPECIALTIES) IN THE ERA OF COMPLEXITY

Specialisation may provide the best medical care. These
benefits should be protected without renouncing the
advantages of complexity. This can be achieved through
a highly specialised workforce, meaning that the quality
of students enrolled for university studies must necessar-
ily increase.

This can be easily understood through the experi-
ence of a great leader of the industry, Tadahiro Sekimoto
(1926-2007). As a young student, Sekimoto had prepared
his Bachelor of Science under the mentorship of Kazuhiko
Nishjijma, a candidate Nobel physicist, in 1960 and 1961.
Sekimoto considered himself unfit for the academy so
decided to work for NEC, where he became chairman of
the board of directors.

In an interview to the Asahi Evening News on 9 April 1997,
Sekimoto presented some rules for identifying the best
employees at NEC, defining the “V” shaped collaborators.
What did he mean? When you drill deeply in pursuit of your
specialty the earth around the hole you dig crumbles on
itself making drilling easier, allowing you to move further
ahead in your specialty. A cross-sectional view of this hole
resembles the letter V. They are the best specialists. How-
ever, success in one’s profession requires the attitude of the
ants climbing a bamboo tree. The tree has joints and ants
cannot see what lies beyond the joint. To move ahead they
have to move over the joint. When they clear it they run up
against the next joint” Thus, complexity preserving the role
of the best specialists is possible.>"" It is also telling about
the quality of the people who must be enrolled. However,
teaching complexity should start in primary school and
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last until completion of high school. Once the process is
in motion, all medical university students would be able
to profit from the method.

4. NEPHROLOGY: A PROTOTYPE OF A DISCIPLINE
GENERATED BY COMPLEXITY

Nephrology is a young discipline that effectively “en-
tered the parlance of medicine in 1961’ the year of the
birth of its International Society. However, “it was the ad-
vent of maintenance dialysis that fuelled its growth after
the 1970"7273

Nephrology has been characterised’ by“the exponential
information overload being generated. The pattern began
in the 1960s, has continued and been magnified by the spe-
cialty journals that have appeared since then. As shown in
table 1, over the years since their inauguration, the number
of pages in the leading journals in the field has doubled for
some (Journal of the American Society of Nephrology, JASN),
quadrupled (Kidney Int) and quintupled (Nephrology Dialysis
Transplantation, NDT) for others. But then, each of those
journals has spawned new publications (Nature Review
Nephrology, Advances in Chronic Kidney Disease, NDT Plus,
and Clinical JASN additional information).

Systems biology is the last fruitful approach that drives
the present progress of nephrology. Many omics databases
have been published, which can be used for diagnostic
purposes and to generate new hypotheses for clinical in-
tervention as well as in research on IgA nephropathy and
diabetic nephropathy.’'¢

However, we have shown that the most successful
steps of nephrology were driven by two main ideas: (a) the
classification of Chronic Kidney Disease (CKD) based on
the estimated glomerular filtration rate (eGFR) and (b) the

Table 1. Nephrology journals, showing the upwards trend in pages since
their respective inauguration. Modified from Eknoyan.”

Year Journal Inaugural June 2011 % increase
issue (pages) issue (pages)

1964 Nephron 72 219* 304

1972 Kidney Int 65 233 358

1981 AJKD 51 161 315

1986 NDT 63 309 490

1990  JASN 125 193 149

AJKD: American Journal of Kidney Diseases; Kidney Int: Kidney International;
NDT: Nephrology Dialysis Transplantation; JASN: Journal of the American Society
of Nephrology

*As of January 2003 Nephron has been divided into three separately edited sections,
i.e,, Clinical Practice, Experimental Nephrology and Physiology

N.G. DE SANTO

identification of CKD and uraemia as systemic diseases.’”

5. CHRONIC KIDNEY DISEASE AND URAEMIA:
SYSTEMIC DISEASES AMENABLE TO CURE

The complex and systemic nature of CKD was demon-
strated by Zoccali et al.’”®"? Their studies revealed the limits
of the reductionist approach. Thus, a systems biology ap-
proach was identified as potentially capable of exploring the
pathophysiology of this systemic disease and unravelling
critical pathways that can be targeted for CKD prevention
and therapy. Those studies address the effects of CKD on
(a) the energy-immunity link, (b) metabolism, bone and
heart, (c) the gut-kidney link, (d) the lung-kidney link and
(e) the link of the kidney with the nervous system.’s-2° How-
ever, recently real progress has been made, which may be
conducive to the postponement of death and dialysis.?’-%
A new tool should also take into consideration “an age-
adapted definition” of CKD.?*

That means that nephrology is rooted in complexity,
grows through interdisciplinarity; it will be continuously
shaped by analysing big data and the use of algorithms. This
will allow taking care of an increasing number of patients
guided by guidelines emerging from complex analysis of a
huge number of publications, which no nephrologist could
read/analyse personally. eGFR s a strong tool derived from
a complex process and we can soon expect other tools to
explain the increase of cardiovascular death in patients with
CKD as well to find the key to advance the now stagnant
survival of kidney transplanted patients.

6. THE LINKWITH PHILOSOPHY

Science needs philosophy.?* As nephrologists, we can
remember that Empedocles of Acragas in the 5th century
BC put forward a theory of a world made of air, water, fire,
and earth, governed by love and hate. By observing body
tissues, he strove to demonstrate that they consisted of
four elements assembled at different mathematical ratios
(logos). Blood was the most perfect tissue, because the ratio
between elements is one. Bone was a very unusual tissue
because itis made of 2 parts of earth, 2 parts of water, and
4 parts of fire.26?”
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Ne@poloyia: MpoTuno evog kKAadou mou e§ghiocetal otnv moAumAokotnta: Ta cOvopa pe tn Oihocopia
N.G. DE SANTO
University of Campania Luigi Vanvitelli, Naples, ItaAia

Apxeia EAAnVIKrG latpikric 2020, 37(ZuurA 2):80-84

Katd to teAeutaio Tétapto Tou 2000 alwva, uipé&e pia av€avopevn avTtimapdbeon GTOV avaywylopo, TTou TPowon-
ONKE aMmo PEPOVWHEVEG ETTIOTHUEG, Ol OTTOIEG OUWG €SWoAV AUOELG OE TTOANA TTIPAKTIKA TIPO BARUATA TNG ETOXNAG Hag. H
avtumapdBeon avantuxOnke padi ue Tnv avaldrntnon TnG EVvOTNTAG TOU TTOAITIOHOU Kal TNG utoBétnong piag pebddou
ME Bdon TV mMoAumAokSTNTA. To Kivnua KaANepyriOnke and Toug Morin, Nicolescu kat de Freitas ot omoiol, To 1994,
£ypayav Kal uTréypayav tov Xaptn tng SIEMOTNUOVIKOTNTAG. EMTOUéVwG, N TOAUTTAOKOTNTA BewpEiTAl avavTIKATACTA-
TO EPYAAEIO Yl TNV ATTOTEAECHATIKY, APUOVIKE, KATAAANAN, £yKalpn Kal pakpoxpovia mpdodo tng emotripng. H ma-
Ald culATNOoN yla TN BACIKR KAl TNV TIPAKTIKN EMIOTAMN £XEL XAOEL HEPOG TNG YonTeiag TnG. H Ne@poAoyia, mou yevvn-
Onke otn Sekaetia Tou 1950, €ival TWPA EMIPOPTIOUEVN UE TNV KAAUYN TWV AVAYKWV Avw Tou 10% Tou TTayKOOULIOU
TANBOUGOOU. AlaBETEL ONA TA XAPAKTNPELOTIKA LILAG ETTIOTHNG TTOU YEVVATAL OTOV EVPOPO KOGHO TNG TTOAUTTAOKOTNTAG
Kal CLVEXWG SlEVPUVETAL OTA dOpla ANWV EMOTNHWV. Xapaktnpeiletal amd pia povadikr eKOETIKN avantuén Twv ma-
PAYOMEVWVY TTANPOPOPLWYV KAl AT TNV IKAVOTNTA AVTIOTOIXIONG TWV TTPOKARCEWY TWV PEYAAWY aAyopiOuwy dedopé-
VWV KAl TWV OUIKWY TTAATPOPUWV. H xpovia vOoog Twv VEQPWYV —pia oUVOETN aoBévela— embéxetal AoV Bepareia.
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The Emperor’s new clothes in nephrology
Past and present

Evidence-based Medicine has been described as the integration of informa-
tion from best available evidence with the doctor’s experience and the pa-
tient’s point of view. If itis replaced by Guidelines-based Medicine it resembles
the Hans Christian Andersen’s fairy tale the “Emperor’s New Clothes” where
the Emperor (our Healthcare) is naked and nobody dares to cry it out. His-
tory has made circles since “Authority” based Medicine of the Past has been
replaced by “Guidelines’, if followed blindly. We searched for such examples
in the Past and the Present in the field of Nephrology. Galen’s and Aristotle’s
sayings were not contradicted by their successors, in the “shadow” of their
prestige and their “Authority», even though ironically both actively encour-
aged experimentation and the questioning of established theory. In the pres-
enttreatment of hyperphospatemia with Phosphate binders and dyslipidemia
with statins in Dialysis patients are two examples where in clinical practice
the doctor and the patient are not in the centre of the decision process. In
conclusion we should hear the voices that cry out“the Emperor is naked” and
as a recurring historical cycle turn to Hippocrates’ Oath ordering us to apply
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1. INTRODUCTION

The Emperor’ New Clothes’ Syndrome, based on the
tale by the Danish writer Hans Christian Andersen (1835),
first described by Gross F,’ can be considered as a parody
of the way we currently practice Medicine. As Tebala GD
stated “The Emperor is healthcare, the way we treat our
patients. His 'new clothes' are what we consider modern
Evidence-Based Medicine (EBM). Ministers and knights
— and the crowd gathered for the procession — are those
who pretend to practice the best up-to-date medicine.
The innocent young kid represents the whistle-blower of a
potentially failing system”? Scientists often do not challenge
data with which they might not agree, or conclusions that
are perhaps overblown or overstated for various reasons.
In that sense “modern” EBM is equivalent to Guidelines-
Based Medicine where doctors are gradually becoming
only passive executors of someone else’s decisions. Modern
Healthcare is dangerously heading back to “Authority-based
Medicine”, i.e. based on a leader as in the ancient science.

1.2. Aim

We aimed to search for examples of the syndrome of
“The Emperor’s new clothes” in the field of Nephrology

from the past and the present, in order to find reasons and
possible solutions. “Present” is defined as Medicine from
the 19* century onwards. At that time, the “Germ theory
of disease” by Robert Koch and Louis Pasteur marked the
beginning of “Modern Medicine”and a shift from “patient-
centred” to “evidence-based” medicine.

2. RESULTS

Past: Aristotle (384-322 BC) challenged the method of
teaching biological sciences based on theories. He strongly
suggested using direct observation via experiments and
dissections and opposed the aversion to them. Neverthe-
less, he made some“mistakes”based on his observations.’*
He incorrectly observed the absence of kidneys in fish and
birds and deduced that they were not essential for the ex-
istence of a living organism. He stated that the kidneys are
“assistants”to the work of the bladder:“pre-purify the blood
and send the filtrate to the bladder where it is turned to
clear urine and excreted” He believed that“the aorta sends
similar branches to each kidney, but none to the liver or
spleen’, and that“the kidneys also lie in the same position
in all creatures that possess them” (study on a dead cow).

Galen (130-210 AD) was the father of the experimen-
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tal method. He dissected animals in his quest to under-
stand how the body functions. He regarded medicine as
an interdisciplinary field best practiced by using theory,
observation, and experimentation in conjunction. Galen
challenged his students and anyone else to conduct the
same experiments in order to check the accuracy of his
observations. “For | have already shown thousands of
times the twin (organs) that intercede the spermatic cords
from the outer horns to the inside of the uterus (...). And
this must be shown by anyone (that follows the same
experimental method) after | and my pupils have died”.
Despite the above, he made some mistakes based on his
observations, which persisted because of his “authority”’
He described Diabetes as a disease specific to the kidneys
because of a weakness in their retentive faculties. Mat-
thew Dobson (1732-1784) showed that “sweet” urine was
so because it contained sugar and was preceded and ac-
companied by sugar in the blood. Although diabetes then
came to be ascribed to increased sugar in the blood, the
presence of sugar in urine continued to be attributed to
the decreased retentive properties of the kidneys. Galen'’s
medical works were regarded as authoritative until well
into the Middle Ages. Galen left a physiological model of
the human body that became the mainstay of the medieval
physician’s university anatomy curriculum, but it suffered
greatly from stasis and intellectual stagnation as some of
Galen’s ideas were incorrect; he did not dissect a human
body.® Greek and Roman taboos meant that dissection
was unusual in ancient times, but in the Middle Ages this
gradually changed.”

2.1. Present

The patient is regarded as a cluster of different diseases
- each demanding a specific treatment, governed by“guide-
lines” from expert committees. In Nephrology, this task is
covered by the Kidney Disease Improving Global Outcomes
(KDIGO) initiative, founded in 2003 to fulfil a need for inter-
national cooperation and consolidation in the development
and implementation of clinical practice guidelines.?

Regarding hyperphosphatemia, the KDIGO 2017 update
states:?“In patients with CKD G3a-G5D, we suggest lower-
ing phosphate levels toward the normal range (2C)". “In
patients with CKD G3a-G5D, we suggest limiting dietary
phosphate intake in the treatment of hyperphosphatemia
alone or in combination with other treatments (2D). It is
reasonable to consider phosphate source (e.g. animal,
vegetable, additives) in making dietary recommenda-
tions (not graded)”. The article states that decisions about
a phosphate-lowering treatment should be based on
progressively or persistently elevated Serum Phosphate
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(Ph) (not graded). This emphasises the perception that
early “preventive” Ph-lowering treatment is currently not
supported by data. The broader term “Ph-lowering treat-
ment”is used instead of Ph binding agents since all possible
approaches (i.e. binders, diet, dialysis) can be effective, Ph
migration from bone may contribute to serum levels. In a
review article,’’ Professor Vervloet states that“It is difficult
to establish when an intervention should be considered
as a "preventive” or as a “therapeutic” measure, as hyper-
phosphatemia is not a disease.

Despite the “suggestion” and the accompanying “low
quality of evidence”for the use of phosphate binders in the
CKD population, in the real world the corresponding pill
burden (average number 19) represents a major burden
for patients’’ and the Health Care System.’?

Regarding dyslipidaemia, in the general population
statins are a mainstay in the secondary prevention of ath-
erosclerotic cardiovascular disease.”* The relative decrease in
cardiovascular risk by statins diminishes as kidney function
declines, even after allowing for the smaller reductions in
LDL cholesterol obtained in more advanced CKD. In pa-
tients on maintenance dialysis, several large randomised
trials and high-quality meta-analyses revealed that statins
have little or no effect on cardiovascular outcome, despite
significant LDL cholesterol lowering.™ These counter intui-
tive findings have been attributed to the poor association
of LDL cholesterol with cardiovascular risk in the dialysis
population, owing to the predomination of non-traditional
risk factors (e.g., mineral and bone metabolism disorder and
oxidative stress) and non-atherosclerotic cardiac events
(e.g., arrhythmia and heart failure) drowning out classic
atherosclerotic disease.””

The 2014 Kidney Disease Improving Global Outcomes
Lipid Work Group suggests that statins should not be initi-
ated in patients on dialysis, but that statins can be continued
in patients already receiving them at the time of dialysis
initiation.’® Despite the proven lack of meaningful gains
and concerns about costs, polypharmacy and side effects,
statins are currently still widely prescribed to patients on
dialysis and viewed as safe and effective agents by most
nephrologists.” A recent observational study in patients
on RRT revealed that the use of statins correlated with a
higher baseline coronary artery calcification (CAC) score,
independent of age, sex, and diabetes, as well as a more
rapid progression of the CAC score in a longitudinal evalu-
ation compared to no treatment with statins.’®

3. DISCUSSION

Hippocrates (460-370 B.C.) is considered the Greek
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Father of medicine, who began the scientific study of
Medicine. He instructed doctors to review and analyse
all existing data before embarking on any research. This
method of Inquiry being “the only acceptable way of find-
ing answers in medicine, as it helps physicians with good
training and an inquisitive mind to focus their attention
on what had not been discovered”. This clear Hippocratic
instruction brings to mind today’s call for systematic reviews.
But at the same time Hippocratic doctors considered each
person to be unique and therefore adapted their advice
paying attention to the characteristics of each person (age,
gender, appearance and physique) their daily habits, the
place they lived in and the season of the year. They were
helped to decide on their prescribed treatment by their
past experience on treating similar cases.””

In ancient times, Galen’s and Aristotle’s sayings were
not contradicted by their successors, in the “shadow” of
their prestige and their “Authority”. There is a great irony
in Galen’s and Aristotle’s posthumous fate. Although they
actively encouraged experimentation and the questioning
of established theory, those who followed were prohibited
from questioning theirs. They went so far as to claim that
the human body had changed over the centuries, account-
ing for the dissimilarity.

The first clear definition of Evidence-Based Medicine
(EBM) comes from the late Professor Sackett: “Evidence-
based medicine is the conscientious, explicit and judicious
use of current best evidence in making decisions about the
care of individual patients. The practice of evidence-based
medicine means integrating individual clinical expertise
with the best available external clinical evidence from
systematic research”?° But as Professor loannidis states
“Evidence-based medicine has been hijacked”. In many
places, medicine and healthcare are wasting societal re-
sources and becoming a threat to human well-being. Sci-
ence denialism and quacks are also flourishing and leading
more people astray in their life choices, including health.
EBM still remains an unmet goal, worthy to be attained.”’

87

Now, there are voices implying a form of judgment in
the interpretation of Guidelines. Regarding Hyperphos-
phatemia in CKD, as Vervloet states “Presently there is no
definite proof of a beneficial effect of phosphate lowering
on patient-level outcome. Moreover, both dietary interven-
tion and phosphate binder therapy may have side effects.
Despite these limitations, treating hyperphosphatemia in
CKD still appears appropriate but should be paralleled by
ongoing research to further underpin this approach and
improve therapeutic strategies”.

Regarding Dyslipidaemia treatment with statins in CKD
and in particular in dialysis patients, the evidence support-
ing a beneficial effect of statins in patients on dialysis is
moot, but this has not discouraged physicians to prescribe
these drugs. However, as Professor de Vriese suggests the
insight that statins potentially accelerate vascular calcifica-
tions in patients on dialysis may persuade nephrologists to
ban statins from dialysis, pending hard data to supersede
these assumptions.’

In the tale“The Emperor’s new clothes’, the emperor and
courtiers were silent because they feared being revealed
as stupid orincompetent. This attitude has been described
2400 years ago by Aristotle, who in his “Rhetoric’ stated
“But the hearers also are impressed in a certain way by a
device employed ad nauseam by writers of speeches:“Who
does not know?"“Everybody knows”; for the hearer agrees,
because he is ashamed to appear not to share what is a
matter of common knowledge. (Aristotle, Rhetoric 3.7).

4. CONCLUSIONS

“Authority-based Medicine” is being substituted by
“Guidelines-based Medicine” if the patient and the treat-
ing physician are not in the centre of the decision making
process. We should hear the voices that cry out“the Emperor
(our Healthcare) is naked”and as a recurring historical cycle
turn to Hippocrates saying “make a habit of two things-to
help or at least, to do no harm”.

MEPINHYH

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s0ssssssssse
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Buvtnpliwv Odnylwv» Mpooopotddel pe To mapapvdl tou Xavg Kpiotiav Avtepoev «Ta kalvoupyla pouxa Tou Auto-

KpdaTtopa» 61mou o AutokpdAtopag (ZVoTnua Yyeiag) gival yuuvog kat kaveic Sev ToApdel va to @wvaéel. H lotopia €xel

KAVEL KUKAOUG KaBWG N latpikry Baciopévn oTig «AuBevTieg» Tou MapeABdévTtog éxel avTikataotadei and Tig «Katevu-

Buvtrpleg Odnyieg», dtav auTtég akohouBoulvTtal TUPAA. Epeuvricape mapadeiypata oto medio Tng Neppoloyiag oto

MapeABov kat oto Mapodv. Ta amo@Béyuata tou MAnvoL Kal Tou AploTtotéAn Sev aueloBntriBnkav amod Toug Sladod-

XOUG TOUG, OTNV «OKIA» TNG «AUBEVTIOG» TOUG, TIAPOAO TTOU EIPWVIKA Kal ol SU0 evepyd evOAppUVAV TOV TIEIPAUATIOUO

KAl TNV aupoBritnon twv kabiepwuévwy Bewplwv. 3o Mapov n Beparneia TnG UTTEPPWOPATALUIAG PE SECUEUTIKA TOU

@WOoEPOPoL Kal TNG SucAumdalpiag pe otativeg o AlnokaBalpopevoug aocBeveic amoteAolv Svo mapadeiypata émmou

oTNV KAWVIKN TTIPA&N o 1aTpd¢ Kal o aoBevig Sev ival 0ToO KEVTPO TNG OEPATTEVTIKIAG ATOPAONG. ZUUTTEPACHATIKA Oa

TIPETTEL VA AKOUUE TIG PWVEG «O AUTOKPATOPAG Eival YUUVOG» KAl O€ £€VaV EMTAVOAAMBAVOEVO IOTOPLIKO KUKAO va €711~

otpéYPoupe otov OpkKo Tou Immokpdtn.
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Nephrology history is alive and well
and helps predict the future

If there can be “love in the time of cholera’, then there can be history of kid-
ney medicine in the time of COVID-19. In our article, we celebrate the history
of nephrology, which unites curious young minds with the legacy built by
senior figures of the discipline. Notably, technological advances such as the
Internet have made nephrology history more accessible to a wide range of
audiences, including young students and physicians in training. The inter-
est that continues to prevail for the field ensures that the future of kidney
medicine is bright and bound to expand in new directions. We can treat the
past and the future with equal precision and rigor under the umbrella of his-
tory. One can describe a symmetrical timeline with 193 years back to Richard
Bright’s book in 1827, and 193 years forward to 2213 the point when some
expect that human consciousness will be routinely uploaded to inorganic
substrates. But for now, we shall seek to excavate the past to have a better
idea of where we're going and how to achieve desired outcomes, which is
especially important in a time of global health emergency, where we are all
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fighting a single enemy, COVID-19.

“History maketh a young man to be old, without either
wrinkles or grey hairs; privileging him with the experiences of
age, without either the infirmities or inconveniences thereof.
Yea, it not only maketh things past, present; but enableth
one to make a rational conjecture of things to come.”

Thomas Fuller 1608-1661.’

INTRODUCTION

Despite the quotation at the head of this article, Dr.
Eknoyan was pessimistic about the declining place of his-
torical stories in medical education in his 2016 editorial.’
However, in the opinion of young people who we speak
to today, the history of nephrology is perhaps the most
interesting history of any medical specialty. In contrast
to the apparently reduced interest of medical journals,
if one searches for “history of nephrology” or “history of
transplantation” on social media, the resources found are

Key words

History of Nephrology
Medical education
Richard Bright
Technological singularity
The future

pleasing and memorable, with images and videos that
seem to jump off the page or screen to directly engage the
senses (tables 1, 2). Yet, in the meetings of the International
Association for the History of Nephrology, one gets the
impression that it is a small niche discipline forgotten by
the rest of the world.

In the world at large as seen by young people and the
young at heart, the history of nephrology is vibrant and
interesting, with new resources appearing all the time and
accessed by many people (tables 1, 2). It is those connec-
tions to young people and the future that will ensure the
success and longevity of the discipline.

Medical history is not a discrete set of archaic facts, but
rather a relationship between medical historians in the
present and the people and events of the past. From the
beginning of historical writing, the endeavour has usually
served two purposes: to answer the questions of the pres-
ent about the past; and to account for the past in such a
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Table 1. Popular history of nephrology resources readily found by
searching.

https://www.youtube.com/playlist?list=PLS1ZP4out6bM__j9_rxTgy4V_
aoTNPFpu Video Legacy playlist

https://ajkdblog.org/2017/03/07/nephmadness-2017-history-of-
nephrology-region/

https://resident360.nejm.org/content_items/419

http://historyofnephrology.blogspot.com/2016/10/renal-biopsy-becomes-
mainstream-1954.html

http://historyofnephrology.blogspot.com
http://historyofnephrology.blogspot.com/?view=flipcard
http://historyofnephrology.blogspot.com/?view=magazine

http://2.bp.blogspot.com/_X3TyLb9XrMM/SZ2IU7QzFal/AAAAAAAAAAY/
A8vPoB8Du60/51600-h/kidneyfactoryBethShorttA.jpg

https://hekint.org/2017/01/30/history-of-nephrology-modern-era/
https://hekint.org/2017/01/30/history-of-nephrology-beginnings/

https://web.archive.org/web/20190701170527/http://www.renalmed.
co.uk/history-of-nephrology

https://www.kidney-international.org/article/S0085-2538(15)55080-1/
fulltext

http://www.era-edta.org/history/A_Timeline_of_the_History_of_
Nephrology.pdf

Table 2. Popular history of transplantation resources found by searching.

https://www.organdonor.gov/about/facts-terms/history.html
https://www.myast.org/about-ast/who-we-are/timeline History of AST
https://unos.org/transplant/history/
https://asts.org/about-asts/history#.XkbUZi0ZOjg

https://asts.org/docs/default-source/presidential-address/kahan-
presidential-address.pdf?sfvrsn=2

https://www.youtube.com/user/ttscommunications/videos?view=
0&sort=dd&shelf_id=1TTS

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3684003/
https://futurism.com/images/a-timeline-of-organ-transplant-milestones
https://timelines.issarice.com/wiki/Timeline_of_organ_transplantation

https://www.amazon.com/History-Transplantation-Recollections-Paul-
Terasaki/dp/0960460675

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3684003/ Clyde Barker
History of Transplantation 2013

https://muse.jhu.edu/book/14856 David Hamilton History of Organ
Transplantation 2012

https://asts.org/docs/default-source/about-asts/presidential-remini
scences.pdf?sfvrsn=2

way that it serves as a guide for the future, providing a set
of exemplars to emulate and avoid as we face new chal-
lenges that resemble, in part, the challenges of the past.
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Fundamentally, we need to think about how history
connects the past to the present and to the future. If there
are 193 years to account for between today and Richard
Bright’s 1827 book, we need to envision a symmetrical
timeline where the 193 years back to Bright’s book are bal-
anced by 193 years into the predicted future. The history
of nephrology must contemplate the question: where are
we going? The first author Kim Solez successfully predicted
the Translatotron in a presentation about Boundaries and
Ethics in cyberNephrology? in February 2009 (tab. 5), and
there are still many advances around the corner that can
be understood in connection to the development of our
discipline in the 19th and 20th centuries. Soon, we will
have organs generated from the patient’s stem cells, and
this development should be understood by medical his-
torians in continuity with the first “artificial kidneys” from
decades ago.

Presentation is also important. At the meetings of the
International Association for the History of Nephrology
(such as the 2019 meeting in Larissa, tab. 3) dated Power-
Point templates are favoured, where the screen is mainly
solid colours and the text then subtracts from the theme
colours (tab. 4). This is quite the opposite of the more uplift-
ing minimalist PowerPoint templates favoured by young

Table 3. Videos from IAHN meeting in Larissa, Greece in September 2019.

https://www.youtube.com/watch?v=GPACpUXJo4Q Solez
https://www.youtube.com/watch?v=j57MAprvPP4 Eknoyan
https://www.youtube.com/watch?v=rDXeBINRKAE Cameron
https://www.youtube.com/watch?v=lwwfvpjJL8Y George
https://www.youtube.com/watch?v=U68jnXDrIPY Stefanidis
https://www.youtube.com/watch?v=DnNDDgm3ZUE Phillips

Table 4. History of presentations. Before PowerPoint.

https://visme.co/blog/evolution-of-presentations/ 2020

https://www.youtube.com/watch?v=suRDUFpsHus Mad Men 2008 The
Carousel

https://www.duarte.com/presentation-skills-resources/back-to-the-
future-slides-before-powerpoint/

https://computerhistory.org/blog/slide-logic-the-emergence-of-
presentation-software-and-the-prehistory-of-powerpoint/ 2016

https://archive.computerhistory.org/resources/access/text/finding-
aids/102733943-Austin/102733943-Austin.pdf

https://www.robertgaskins.com/powerpoint-history/sweating-bullets/
gaskins-sweating-bullets-webpdf-isbn-9780985142414.pdf 2012 (25th
anniversary of PowerPoint)
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Table 5. Translatotron links.

https://www.slideshare.net/ksolez/kim-solez-boundaries-and-ethics-of-
cybernephrology-feb-2009-boundaries-ethics-2 First author predicts
Translatotron in 2009 (slide 27)

https://ai.googleblog.com/2019/05/introducing-translatotron-end-to-
end.html

https://google-research.github.io/lingvo-lab/translatotron/
https://bigthink.com/surprising-science/translatotron
https://www.youtube.com/watch?v=tKwK8GHLYOo

https://www.theverge.com/2019/5/17/18628980/google-ai-translation-
tone-cadence-voice-translatotron

https://techcrunch.com/2019/05/15/googles-translatotron-converts-
one-spoken-language-to-another-no-text-involved/

http://languagehat.com/translatotron/

https://medium.com/syncedreview/google-ai-translatotron-can-make-
anyone-a-real-time-polyglot-e7b6d616f5d2

https://www.youtube.com/watch?v=38ZXwlj6j8k (June 20, 2019)

https://www.androidpolice.com/2019/05/16/google-introduces-direct-
speech-to-speech-translation-technology-it-calls-translatotron/

people today, where most of the screen is white until text
and graphics are added. Putting the history of nephrology
into such new-style templates brings a much more positive
feeling to the whole enterprise.

The way forward

Canadian author and musician Leonard Cohen’s best-
known song, “Hallelujah”, contains these self-referential
lines:“It goes like this, the fourth, the fifth, the minor fall, the
major lift, the baffled king composing Hallelujah”in which
the words describe exactly what the melody is doing. The
song exalts the daily lives of flawed human beings in the
present with reference to the legendary past of David, king
of Israel, striving to please God. The history of nephrology
attained a similar self-referential momentin 2016, when Dr.
Diamandopoulos published “On the History of the History
of Nephrology” in NDT in 2016, where he attempted to
articulate exactly how the field was linking the present to
the past today, and how it had done so in previous years.
Self-referentiality and a consciousness of the way we link
present to past is bound to change, while addressing new
questions about the future, and may bode well for the
discipline. Hallelujah to the bright and expanding future
of the history of nephrology.

Finally, if one is concerned about the promotion of the
history of nephrology, either as an amateur or scholar in
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Figures 1 a, b, c. Images from Solez’s presentation at the Larissa IAHN
Meeting. Available at: https://www.youtube.com/watch?v=GPACpUXJo4Q.

the field, one can play a positive role by openly sharing the
passion for the history of nephrology with those around
them. After all, passion in young people arises proportion-
ately with the enthusiasm exuded by their mentors. Thus,
all authors of this paper, in addition to the readers, have
an important role to play as torchbearers in keeping alive
the passion for nephrology’s history, today, tomorrow and
beyond into the future.
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MEPIAHYH

H 1otopia tng Neppoloyiag gival {wvtavii Kal mapovaoa Kal Bondd otnv mpoBAeYn Tov HEAAOVTOG
K.SOLEZ," I. MOGHE,' Q.Y. WANG,? R. HU," K.B. SOLEZ,2 J.S. CAMERON*

"University of Alberta, Edmonton, Alberta, Kavaddg, 2University of Montreal, Montreal, Quebec, Kavaddg,

3MacEwan University, Edmonton, Alberta, Kavaddg, *Kings College, London, Hvwuévo Baoil&io
Apxeia EAAnviknc latpikric 2020, 37(>uurmA 2):89-92

Av pmopéei va uTTdpEeL €vag «€pWTaAG OTA XPOVIA TNG XOAEPAG», TOTE pumopei va umdpéel kat n lotopia tTng latpikng Twv
VEQPWV oTnV gmoxr tou COVID-19. 310 dpOpo pag apnyovpacTe TNV lotopia tTnG Ne@poloyiag, n omoia Kat EVWVEL
SlEPELVNTIKA VEAPA MUAAA HE LLA ETTIOTNMOVIKE TTapddoon Snuioupynpévn amo TIG TTAEOV EUTTEIPEG TTPOCWITIKOTNTEG
TNG EMOTAUNG. IS1aiTEPA VEEG TEXVONOYIEG OTTWG AUTH TOU S1aSIKTUOU £XOUV TTla KAVEL TNV loTOPIa TNG VEPPOAoYiag
TTOAU 1110 PO o BACIUn O€ £va VPV GACHA KOIVOU, CUMTTEPIAABAVOUEVWY TWV VEAPWYV POITNTWYV KAl TWV ACKOUUEVWYV
latpwv. To evdlagépov mou ocuvexilel va Kuplapxei oto medio eyyvdtal 0Tt To pEANOV TNG laTpIKAG TwV VEQPWV Ba &i-
valt Aaumpo Kal Oa emekTtaBel TPog OAEG TIG KATELOUVVOELG. MTTOPOULIE VA AVTIUETWTTICOUE TOOO TO TIAPEABSV GO0 Kal
To HENNOV PE ion akpifela kalt auoTNEOTNTA UTTG TN OKETTN TNG IOToPIaG. MTTOPEl KAVEIG VA (PAVTAOTE( IO CUMUETPLKA
mopeia avapeoa ota 193 xpovia mou pecoAdpnoav and tnv ékdoon tou BiBAiou Tou Richard Bright to 1827 kat 1o on-
pEPa Kal Ta 193 xpovia mou Ba pecolafricouv and To oripepa HEXPL TO 2213, TNV EMOXN TTOU KATTOLOL AVAUEVOUV OTL
n avBpwrivn cuveidnon Oa UImopEl mMa va JETAPUTEVETAL TAKTIKA O€ avopyava umooTpwata. NMpog to mapdy, wotod-
0O, TIPETTEL VO «AVOOKAWYOUUE» TO TIAPEAOOV WOTE VA ETIITUXOVHE HLlA KAAUTEPN EIKOVA YIA TO TTOU TINYAIVOUE Kal yla
To WG Oa EMTUXOUUE TA EMOLUNTA ATTOTEAECATA, TTOU €ival ISIAITEPA ONUAVTIKA OTNV EMTOXH ULAG TTAYKOOUIAG KO-
TAOTAONG VUYEIOVOUIKNG EKTAKTNG AVAYKNG, TTOU OAOL TTOAEPUOUUE TOV KOvo exOpo, Tov COVID-19.
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Hippocrates' Aphorisms on nephrology
and the application of his Spirit for caring
renal patients

Nephrology is one of the newest medical specialties that developed during
the previous century. The earliest scientific approach to clinical nephrology,
however, is attributed to Hippocrates, granting him the title“Father of clinical
nephrology”. The principal essence of renal medicine is in fact hidden within
the Hippocratic theory of the four humors, as it remarkably resembles the
main kidney function, which is the preservation of fluid and electrolyte ho-
meostasis. Hippocrates excelled in the art of uroscopy for the diagnosis of
nephrological conditions. Moreover, within the Hippocratic corpus there are
many references to renal problems, such as kidney stones, gout, nephrotic
syndrome, haematuria, and acute tubular necrosis. The writer provided a
detailed description of their symptoms, accompanied with prognostic and
therapeutic guidance. Nowadays renal patients’ care has progressed far be-
yond the Hippocratic writings. Renal replacement therapy, biological treat-
ments and organ transplantation have altered the natural course of renal
disease. The modern nephrologist must face several dilemmas associated
with a chronic terminal condition, such as end-of-life treatment, palliative
care and support to both patients and their families. At this time, the Hippo-
cratic Spirit emerges as an ethical guide and constant reminder of the moral
responsibilities linked to medical profession, in the Spirit of the Hippocratic
saying “benefit or do no harm”.
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1. INTRODUCTION

Nephrology is one of the newest medical specialties of
the previous century. Its recognition as a distinct specialty
and not as part of urology, internal medicine or clinical
physiology was only possible after several revolutionary
scientific advances, such as the analysis of glomerular
filtrate by micropuncture in 1924 by Wearn and Richard,
or the first successful haemodialysis session in 1945 by
Kolff. A search for the earliest scientific approach to clini-
cal nephrology, however, leads to Hippocratic medicine,
granting Hippocrates the title“Father of clinical nephrology”

2. NEPHROLOGY IN THE HIPPOCRATIC COLLECTION

The contribution of Hippocratic medicine to nephrology
is significant and involves several aspects of clinical practice.
First of all, Hippocrates used many nephrological terms
such as nephros, nephritis, hematuria, dysuria, lithos that
are still in use.” In antiquity, there was limited knowledge

of human anatomy and physiology. Despite that fact, he
made correct observations regarding the shape and place
of the kidneys as well as their relation to urine formation.?
It is believed that Hippocrates was the first to conceive
the fundamental principle of kidney function, which is
preservation of volume and composition of the body fluids,
or homeostasis.? In the humoral theory, he proposed that
the human body is made up of four substances, called the
humors. Each of these humors, phlegm, blood, yellow bile
and black bile, was linked to an element in the universe
and to a temperament. Perfect balance of the four humors
of the body ensured ideal health whereas imbalance, or
dyscrasia, was the direct cause of all disease. Therefore,
medical efforts should always focus on preserving or re-
storing that balance.*

As a treatment, Hippocrates recommended the practice
of “purging’, which means intentionally removing from the
body substances that are abundant or disturbing and can-
not be removed otherwise. The similarity to the principles
of modern renal replacement therapy is astonishing.
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“In purging we should bring away such matters from
the body as it would be advantageous had they come
away spontaneously; but those of an opposite char-
acter should be stopped.” [Aphorism IV, 2].

“If the matters which are purged be such as should
be purged, it is beneficial and well borne; but if the
contrary, with difficulty”[Aphorism IV, 3].2

Hippocrates excelled in the art of uroscopy. He believed
that no other organ or system of the human body can
provide so much diagnostic or prognostic information by
its excretion as does the urinary tract.’ In Aphorism VIl (67),
he stated that the urine must be observed to see how far
it resembles that passed in health.

“We must look to the urinary evacuations, whether
they resemble those of persons in health; if not at all
so, they are particularly morbid, but if they are like
those of healthy persons, they are not at all morbid”.

For example,

“Bubbles appearing on the surface of the urine indi-
cate disease of the kidneys and a prolonged illness”.
[Aphorism VI, 34]

refers to the classic description of proteinuria.

“When small fleshy substances like hairs are discharged
along with thick urine, these substances come from
the kidneys” [Aphorism IV, 76]

is correspondent to red blood cell casts.

In the Hippocratic corpus there are more than 30 apho-
risms of nephrological interest which included diagnostic,
prognostic and therapeutic observations.?

“When the urine is transparent and white, it is bad, it
appears principally in cases of phrenitis” [Aphorism
v, 72]

probably refers to a case of advanced renal failure with
uremic encephalopathy. Other examples are descriptions
of renal papillary necrosis, acute pyelonephritis and postin-
fectious glomerulonephritis.

“In cases where there is a spontaneous discharge of
bloody urine, it indicates rupture of a small vein in the
kidneys.” [Aphorism 1V, 78]

“When there is a farinaceous sediment in the urine
during fever, it indicates a protracted illness.” [Apho-
rism VI, 31]

“In those cases, in which the urine is thin at first, and
the sediments become bilious, an acute disease is
indicated.” [Aphorism VI, 32].%¢
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Gout, its epidemiology and its relation with sex hor-
mones were described with surprising detail.

“Eunuchs do not take the gout, nor become bald”.
[Aphorism VI, 28].

“A woman does not take the gout, unless her menses
be stopped”. [Aphorism VI, 29].

“A young man [boy] does not take the gout until he
indulges in coition” [Aphorism VI, 30] 2

A significant contribution of Hippocrates is the patho-
physiology of kidney stone formation and renal colic.

“Calculus forms in the bladder of those in whose urine
sandy patrticles are deposited” [Aphorism IV, 79].
“When pure blood and clots are discharged with urine,
strangury, pain at the bottom of the belly and in the
perineum, likewise occurring, there exists disease in
the bladder’. [Aphorism IV, 80].

Moreover, he was the first to comment on the disease
epidemiology and to address the importance of water
quality. Many of his interpretations are considered accurate
until today.®

The prognosis of renal disease in the Hippocratic writ-
ings is of great interest. Hippocrates observed that many
of the disorders are long-standing and fatal.

“Diseases of the kidney and of the bladder are difficult
to cure in the aged” [Aphorism VI, 6] 2

“When cough and redness of the eyes succeed vomiting,
the indication is bad” [Aphorism VI, 47]

referring to the uremic state.’

“When much urine is passed during the night, it indi-
cates slight retreat of the disease” [Aphorism 1V, 83] 2

Therapeutically, Hippocrates believed that diet modi-
fications and physical exercise are key elements for cure.%”
The purpose of treatment was to achieve normalisation of
the constitution of the body fluids.

“Bodies not properly cleansed, the more you feed them
the more you injure’ [Aphorism II, 10].

“Diseases which arise from depletion are cured by
depletion; and those that arise from depletion are
cured by repletion; and in general, diseases are cured
by their contraries” [Aphorism Il, 22].

He also recommended use of herbal extracts and other
remedies.

“Strangury and dysuria are cured by drinking pure
wine [drunkenness], and venesection,; open the vein
on the inside”. [Aphorism VII, 48].2



HIPPOCRATES AND RENAL CARE

Hippocrates recommended surgery only in cases where
other treatments failed.

“What drugs will not cure, the knife will”. [Aphorism
Vil, 87].3

3. RENAL PATIENTS’ CARE

Care of renal patients is particularly challenging due to
the slow progression of chronic kidney disease, its debili-
tating nature, its inevitable outcome and the ethical issues
that arise during its course. The modern nephrologist must
face moral dilemmas that confound the life of a chronic
patient, such as coping with everyday problems, dealing
with end-of-life treatment, and providing support to pa-
tients and their families. During that time, the Hippocratic
teachings can offer the struggling physician guidance,
motivation and courage.

Hippocrates, as a physician-philosopher, suggested
looking beyond the physical features of diseases and
considering the patient as a unique psychosomatic en-
tity, therefore treating the body and the soul. He advised
respect for the power of nature and consciousness in the
use of medical treatments, along with wisdom and ratio-
nalism when practicing the art of medicine. Moreover, the
Hippocratic writings summarised all the ethical principles
that accompany medical practice throughout the centuries.
Hippocratic medicine taught physicians to behave with
integrity, discretion and honesty towards their patients,
consideration for their fears and feelings but also adherence
to the rules of their profession.? Many of the quotes of the
Hippocratic collection, including the Oath, are dedicated
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to the moral code of medicine and the sacredness of the
physician-patient relationship, which are highly applicable
in modern nephrological practice.

“Lifeis short, the Art long; opportunity fleeting, experi-
ment treacherous, judgment difficult”.

“The physician must not only be prepared to do what
is right himself, but also to make the patient, the at-
tendants and the externals cooperate”.

“The Medical Art has three actors: the physician, the
patients and the disease. The physician and the patient
must be allied against the disease in order to fight it”.

“To cure sometimes, to relieve often, and to comfort
always”.

“The place of a physician is at the bedside of his patient”.

“It is more important to know what sort of person
has a disease than to know what sort of disease a
person has”.

“Science is the father of knowledge, but opinion breeds
ignorance”.

4. CONCLUSIONS

At this difficult time for mankind, the Hippocratic Spirit
emerges as an ethical guide and reminder of the moral
responsibilities linked to the medical profession. Through
the study of the Hippocratic Corpus, the modern physician
can appreciate the true meaning of the Hippocratic saying
“benefit or do no harm”and apply it in everyday medical
practice against moral pressures, affirming that Medicine
is the greatest and most humane of all sciences.
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O1 Agopiopoi Touv Inmokpdatoug yia tn Ne@poloyia kat n epapuoyn Tov Nvevuatog Tou otn @povTida
TWV VE@pPOTadwv

3. MPOBATOINOYAQY,' MN.N. ZHPOTIANNHX?
"Negppoloyikr KAwvikn, leviké Noookoueio Aauiag, Aauia, 2Etaipeia Aiadoonc Inmmokparteiou lNveouartog, ABriva

Apxeia EAAnvIknG latpikric 2020, 37(ZuurnA 2):93-96

Av kal n Neppoloyia amoteAei pia amnd TiG VESTEPEG LATPIKEG EISIKOTNTEG, Ol BACEIG TNG AVAYOVTAL OTNV EMTOXI TOU ImT-

mokpdtn SivovTtdg tou Tov TitAo Tou «lMatépa tTnG KAvikng NeppoAoyiagy». H Immokpatikn Bewpia Twv 4 XUPWV avTi-

katontpifel Tn OepeAlwdn apxn TnG NeppoAoyiag mou gival n Slatripnon TNG OUOLO0TAGIAG TWV LYPWV KAl NAEKTPO-

AUTWV OTOoV OpYaVIOUOS. O ITTIMoKPATNG AVENMTUEE TNV TEXVIKNA TNG OUPOCKOTTAG Yia TN S1dyvwon VEQPIKWVY TTAONCEWV.

Emi mA€ov, OTO IMMoKpATIKO CWHA TIEPLEXOVTAL TIOANEG AVAPOPEG OE VEPPIKEG Slatapayég, Oomwg AiBiaon, moddypa,

VEQPWOIKS cUVSPOPO, alpatoupia, oeia CWANVAPLAKH VEKPWON. € AUTEG TTEPIAAMPBAVETAL N AVAAUTIKN TIEPLYPA®N

TWV CUPTITTWHATWY, N TPSYVWOT TOUG KAl OEpameVUTIKEG CUOTACELG. 3TN cUYXPOVN EMOXN, N POVTIOA TWV ACOEVWV

HE VEPPLKN VOOO €xEl Yivel ISlaiTEpa amartnTIKN, KABWG ol cuyxpoveg Oepareieg kal e€eNielg oTn Beparmeia €xouv pe-
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TAPBAAEL TN QUOIKN TTopPEia TNG TAONONG. O CUYXPOVOG VEPPOAOYOG E€PXETAL AVTIUETWITOG PE cofBapd SIARupaTa Ta

ormoia oxetiCovtal Pe pla xpovia aviatn vooo, 0w Tn Slaxeiplon tou TéAoug tTnG {wirig, TNV mapnyopnTIKR @povTida,

TNV LTTOOTH PIEN TOL ACOEVH KAl TWV OIKEIWV Tou. AKPIRWE O AUTH TN OTLYUN, TO IMMOoKPATIKO MVEV A AVASEIKVUETAL

WG 0 NBIKOG 08NYOG, CUMPBOUAOG Kal LTTEVOUUIOTAG TOU LYNAOU LATPIKOU PPOVIMATOG OTO TIVEUMA TNG IMTMOKPATIKAG

priongG «Q@eAEEV 1] UN BAATITELV».

Né&erg evpeTnpiou: Apoplouoi, latpikn nOIKn, Immokpdtng, lotopia Neg@poloyiag, YmokAuouoi

References

. POULAKOU-REBELAKOU E, MARKETOS SG. Renal terminology from
the Corpus Hippocraticum. Am J Nephrol 2002, 22:146-151

2. DIAMANDOPOULOS A, GOUDAS P, OREOPOULOS D. Thirty-six Hip-

pocratic aphorisms of nephrologic interest. Am J Kidney Dis
2009, 54:143-153

3. MARKETOS SG. Hippocratic medicine and nephrology. Am J

Nephrol 1994, 14:264-269

4. DIAMANDOPOULOS A. Twelve centuries of nephrological writ-

ings in the Graeco-Roman world of the Eastern Mediterra-
nean (from Hippocrates to Aetius Amidanus). Nephrol Dial
Transplant 1999, 14(Suppl 2):2-9

. POULAKOU-REBELAKOU E, REMPELAKOS A, TSIAMIS C, DIMOPOU-
LOS C.“l will not cut, even for the stone”: Origins of urology
in the Hippocratic Collection. Int Braz J Urol 2015, 41:26-29

. EKNOYAN G. Origins of nephrology: Hippocrates, the father of

clinical nephrology. Am J Nephrol 1988, 8:498-507

. DARDIOTIV, ANGELOPOULOS N, HADJICONSTANTINOU V. Renal dis-

eases in the Hippocratic era. Am J Nephrol 1997, 17:214-216

. PULCIANI S, TARUSCIO D. Patient-physician alliance: From Hip-

pocrates to Post-Genomic Era. Commentary. Ann Ist Super
Sanita 2017, 53:93-95

. REISER SJ. What modern physicians can learn from Hippocrates.

Cancer 2003, 98:1555-1558

Corresponding author:

S. Provatopoulou, 1 Gkionas street, 351 00 Lamia, Greece
e-mail: simellap@gmail.com

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000ssccsesssssessssccssssccssssscsssssscccnssss



LABORATORY PROCEDURE
EPTAXTHPIAKH ME©OAOL

Urine specific gravity according to
ancient and medieval Greek sources

The original relevant works by Hippocrates, Galen, Anonymi Medici Minores,
Stephanus, Theophilus, Aetius, Joannes Zacharias Actuarius and Avicenna'’s
Canon were read in order to find out if they contained any reference to urine
specific gravity (s.g.) and its correlation with the natural history of renal dis-
eases. The term “specific gravity” was of course never mentioned by ancient
and medieval writers. Indirectly, they referred to it by discussing the differ-
ent location of a semisolid formation in the matula (urine examination vial).
If it lay on the bottom, it was cold “hypostasis” (sediment), if suspended in
the middle “enaeorema” (suspension) and if floating on the top “nephelion”
(nebulum). All above medical authors agreed that sediment usually testifies
a healthy condition and a floating formation a very severe disease. The sus-
pension could either be a sign of recovery if it followed a nebulum and was
thus descending or of deterioration if it followed a sediment and was thus
assenting. As its location depended on the difference in weight between the
semisolid formation and the liquid part of the urine, in a sense, it measured
its specific gravity. Very recently, urine specific gravity gained ground as an
accurate renal function marker, equal to creatinine clearance.
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1. AIM

The aim of this paper was to try to find out if there was
any reference to urine specific gravity in Ancient and Me-
dieval Greek literature and its correlation with the natural
history of renal diseases.

2.INTRODUCTION

Any discussion on specific gravity should start with
Archimedes’ fundamental principle, as presented in his
treatise on Floating Bodies: Any object, totally or partially
immersed in a fluid or liquid, is buoyed up by a force equal to
the weight of the fluid displaced by the object’ (fig. 1). The
principle found a practical application as early as in Pliny’s
times. It was subsequently used for verifying the purity of
precious stones and metals as described in the Carmen
de ponderibus et mensuris, an anonymous Latin poem,
dated between the late 4th and the early 6th cent. AD,
and dedicated to a Symmachus, perhaps the father-in-law
of Boethius; it is a skilfully formed and clearly structured
didactic poem in 208 hexameters, concerning weights and
measures.? It describes the function of a hydrometerin an
embryonic form. An early description of this instrument

appears in the 5th century AD fifteenth letter from Synesius
of Cyrene to the Greek scholar Hypatia of Alexandria.’ It
has a glass shaft with numerical markings and a bulb end-
ing, filled with ball bearings. When immersed in a fluid, it
measures its specific gravity. The lower the density of the
fluid, the deeper a hydrometer of a given weight sinks; and

ARCHIMEDES PRINCIPLE

The physical law of buoyancy stating that any body
completely or partially submerged in a fluid (gas or
liquid) at rest is acted upon by an upward, or buoyant,
force the magnitude of which is equal to the weight of
the fluid displaced by the body. In an embryonic form
it describes the use of a hydrometer and a urinometer.

Figure 1.



98

conversely, the higher the density of the fluid, the higher the
hydrometer floats. A urinometer is a medical hydrometer
designed for urinalysis. As urine specific gravity is dictated
by its ratio of solutes (wastes) to the loose portion of the
urines, a urinometer allows a quick assessment of a patient’s
overall hydration level and or the amount of the solutes
excreted in the urine and the kidneys’ ability to respond
appropriately, in order to dilute or concentrate urine over
that of plasma. This instrument, in the simple form of a
thermometer-shaped mercury-based floating urinometer,
was introduced in 1849 by the Viennese scientist Johann
Florian Heller (1813-1871).# As Ancient and Medieval medi-
cal writers lacked the knowledge of the urinometer or of
the practical application of the specific gravity principle
to body fluids, they never mentioned it in connection to
urine examinations.

3. MATERIALS

We read the original relevant works by Hippocrates,
Galen, Anonymi Medici Minores, and Stephanus, Theophilus,
Aetius, Joannes Zacharias Actuarius and correlated them
with Avicenna’s Canon. Before proceeding to the presenta-
tion of particular authors’writings on the subject, it would
be useful to define some of the terms they used (a) and their
proposed equivalent in current medical knowledge (b).

3.1. Glossary

3.1.1. Digestion. In a broad sense, it denotes the me-
tabolism. It was based on the theory of the Four Humors
and was generally subdivided into three stages. (a) The First
Digestion happens in the gastrointestinal tract (Gl) where
food is bound with the pneuma and produces chyle; its waste
product is the faeces. (b) Digestion in the intestine requires
oxygen. If the blood flow is compromised, the intestine
opens more capillaries.® The Second Digestion takes partin
the liver where the chyle, or digested food, is brought from the
Gl and is worked up into an impure blood, imbued with the
first form of pneuma innate to all things, the natural spirits.
There, the Innate Heat is converted into the Metabolic Heat,
or Ignis (whence etymologically the word ignition as e.g.
in cars). Together with the Natural Force, the Metabolic Heat
generates the Four Humors and cooks or concocts the humors
in a process of pepsis (whence etymologically the word Pepsi
cola). (b) The hepatic circulation perfuses one of the largest
organs and maintains the organic composition of the blood
[...]1t consists by 80% of venous blood from the Gl and the
rest from the hepatic artery. For this double perfusion, the
liver requires the largest oxygen consumption.? (a) The con-
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cocted humors enter the veins where the Third Digestion takes
place. The waste products are eliminated via the bile, the urine
and sweat. Any imperfect digestion there causes abnormal
urine. From the veins, the blood returns to the heart whence
it captures peuma from the lungs and little by little reaches
all tissues where the Fourth Digestion occurs. (b) The blood
from the liver, full of processed nutrients, enters the heart
via the hepatic vein where it is reoxygenated and returns
to the general circulation.”

3.1.2. Pneuma. We propose that this corresponds to oxy-
gen.This is backed by the fact that the ancients described
as pneuma the content of the arteries, not meaning air but
aerated blood; hence the arteries were naturally, but in
fact wrongly, described by later commentators as empty.

3.1.3. Concoction. (a) Breaking down via metabolism the
various nutrients and /or renal handling of the useless residue
resulting in transparent urine. This idea was proposed in
a rudimentary form by Aristotle.? (b) The kidneys are es-
sential for homeostasis (maintaining a constant internal
environment) of the body’s extracellular fluids. Their basic
functions include, between others, the filtration of a variety
of water-soluble waste products and environmental toxins
into the urine for excretion.

3.1.4. Hypostasis (sediment). This is the matter contain-
ing the insoluble components of urine, separated or ag-
gregated with protein or mucus, and laying at the bottom
of the uroscopy vial (matula/amis in Greek).

3.1.5. Enaeorema (suspension). This is the same matter,
suspended somewhere in the middle of the matula.

3.1.6. Nepheloma (cloud). The same matter floating on
the urine surface.

Although the presented comparison between the
ancient and modern ideas of the body functions is excit-
ing if just only based on extrapolation, the use of current
medical knowledge, as well as logic and philosophy, to
interpret ancient bio-medical texts makes them relevant
to modern readers.’

4. METHOD

We put forward the hypothesis that the location of
insoluble urine components depends on the weight dif-
ference between these components and the loose part
of urine. As the urine examination is “the window to the
kidney” any correlation between their location and the
underlying renal pathology depends on the “eye of the
beholder”. Hence, we present some ancient Greek and
Byzantine statements on the issue.
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5. RESULTS

Hippocrates was the earlier writer correlating the lo-
cation of the non-soluble particles of the urine with the
course of a disease: “The sediment or cloud is more favourable
when it occupies the bottom, than when it floats towards the
surface of the fluid”°

“The bowels, in all diseases, were disordered, and in a bad
state, but worst of all in these. The urine, in most of them, was
either thin and crude, yellow, and after a time with slight
symptoms of concoction in a critical form, or having the proper
thickness, but muddy, and neither settling nor subsiding; or
having small and bad, and crude sediments; these being the
worst of all’" “And one should consider respecting the kinds
of urine, which have clouds, whether they tend upwards or
downwards, and the colours which they have and such as fall
downwards, with the colours as described, are to be reckoned
good and commended; but such as are carried upwards, with
the colours as described, are to be held as bad, and are to
be distrusted”’? The 10th aphorism reports that when the
ripeness is complete, sediments settle at the bottom of
vessel, and when it is intermediate, these [the sediments]
are suspended, and when it is at the beginning, these float.
The 11th aphorism clarifies that bright white sediments are
the best indicators of complete cooking: The bright white
sediment is praiseworthy and indicative of complete ripe-
ness because cooking power is complete.’>’

Because as the urine is coming from the blood and fil-
tered through the kidneys and ends at the bladder, anything
abnormal appearing in it originates from the circulation or
from these two organs, [...] thus the thin ones indicate a
disease of the veins; While the no thin (thick) the bladder,
referred by Deros.’

Another interesting reference is that of Stephanus of
Athens (7th cent A.D.) in“De urinis”. He wrote about bubbles
in urine during the course of fever: “...if bubbles show on the
upper surface of urine, just like when a crystal is in fire, this
means that urine consist of thick substance; if thick urine are
observed during fever and after this they become thin and
excess in volume, this means that the fever will subside...”."”
Here, he probably talks about albuminous urine, as it is
known today that during fever there is excess excretion
of albumin in urine. “Again, there is another complexity,
having the sediment white colour but its location is in the
middle and it is then called suspension [...] because ... the
excess of a spread out wind made it lighter has lifted it in the
middle. In addition, ifin many cases the spread out wind is in
abundance and pushes the sediment it lifts it from the middle
in the surface and then it is called cloud.'®
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The idea of this spread out wind, pneuma in the original
language, requires a more detailed discussion. According
to Ancient Greek writers, there are two kinds of pneuma;
respiratory and digestive.”” The second promotes diges-
tion. Later, a third one was added, the psychic, involved in
all neurological functions.?

When concoction is completed the pneuma is con-
sumed; hence, no wind is left in the urines to push the
sediment, which then floats to the bottom. The less the
digestion is completed, the more pneuma is left and the
higher the location of the particles in urine. Other medical
writers of the era followed the same model of thought.
Aetius Amidenus (6th cent) detailed the underlying cause
of the upwards movement of urine sediment to enaeo-
rema and then nepheloma, calling the “spread out wind”
an “invisible force” pushing the formed particles from the
bottom upwards.?? Theophilus Protospatharious (7th cent?)
explained the location of the nepheloma and enaeorema
in a similar manner.?? The close similarity between Aetius,
Stephanus; Theophilus’Magnus Emesius’(an obscure author
of contested date who is believed to be the proposer of
the tripartite location of urine cellular components) trea-
tises on uroscopy and their hypothesised connection with
Pseudo-Galen’s De urinis Compendium make it very difficult
to be certain about the authentic authorship of any such
document. The matter is complicated by the existence of
manuscripts haphazardly put together. But generally, they
all adhere to the described model.?* Before proceeding to a
medical writer of Late Byzantium, an overview is necessary
for comparison of the Islamic views on the subject, mainly
of its more prominent author, Avicenna (10th/11th cent).
He defined “sediment” with foresight as regards its relation
to specific gravity. “In the first place one must specify the
meaning of the term “sediment”. It is not“that which sinks
to the bottom of the vessel” It is “that whole substance is
denser in essence than wateriness, which separates out
from the wateriness - regardless of whether it settles down.
or not, floats or not”? Ten verses later, he continues in line
with Greek writers: “If a cloud appears floating in the upper
portion of the vial, it indicates crudeness of the illness. If a cer-
tain maturity exists in the urine, wind is causing the sediment
to renascent to the surface. If the sediment is half way up, be
aware that the wind is in a small quantity [...] The sediment
remains suspended when air is captured in the organic matter,
which nature doesn’t ripen and digest’?

Joannes Zacharias Actuarius (13th/14th cent) adhered
to the tripartite location of urine cellular components. He
correctly noted that the more severe the disease or the
fever (causing presumably heavier proteinuria and a higher
specific gravity), the higher these formed elements stand
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in the amis (the examining bottle, which he was the first to
insist that it should be made from an excellent quality of
glass). When the disease subsides (and hence, proteinuria
decreases) the sediment precipitates. However, Joannes
goes a step further. He introduced a uroscopy vial with
eleven horizontal lines numbered from the bottom upwards.
When the cellular components occupy the second to fourth
line, they are called Hypostasis, when the sixth to the eighth
enaeorema, while the nepheloma lays in the 10th to 11th
line. Using this vial, a more accurate description of the cells
location was possible. There are also intermittent zones
(figures 2, 3). In his treatise on urines, he also expressed
the overall parallelism in Byzantine thinking between the
microcosm and macrocosm. Acturius e.g. writes: “Because

’

it has also been said that during obstructions the excreted
urines may appear to be thin, it is worth mentioning the
presumed causes. [...] Because whenever some people had a
muddy and thick wine, they had passed it repeatedly through
a straining cloth, and satisfactorily thinned it, having taken
away the thickness through the passage, [...] similarly, it must
be considered that the same may happen if during obstructions
in any quarter the urine is seen thin, [hence] someone would
rather blame the material obstructing the passages than a
metabolic disorder’?® The notion that a renal obstruction
may cause thinner urine has been recently verified when
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Figure 2. Woodcut De Urinis by Joannes Actuarius, translated by Leo of
Nola, published: 1529. Wellcome L0012935.
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Figure 3. MS copy of loannes Actuarius’ De Urinis. On the right hand
margin a drawing of his vial with the various zones of the non-soluble
mater (scribal addition?) MS.MSL.52 (f. 54r). Welcome Library), London.

it was stated that the most sensitive test that obstruction
and renal limitation is occurring is the urine's concentrated
specific gravity.#

6. DISCUSSION

With Zacharias, Byzantine uroscopy came to an end and
about a century later so did the Byzantine Empire itself.
Nevertheless, in its last days, a didactic poem, “On urines’,
was written by Nicephorus Vlemmydes (13th cent) about
the same time with Zacharias’ works. Both were cultural
products of the Imperial Court in Nicea and later in Con-
stantinople. The manuscript has been edited and revived
in music by the author of this article in a small volume
also containing a similar medical poem by Michael Psellus
(11th cent).? In the same volume, the author discussed the
importance of medical didactic poems in Antiquity and
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the Middle Ages and beyond. There follow only few lines
implying urine specific gravity.

Psellus verses 510-525:

“[the sediment’s] is again triple and depends on its location
and site.

[...] Well, since the urines’ nature is three fold

All elements cannot be mixed at random.

Because the thin, white and undigested urine

Obviously cannot be mixed with the cloudy material body.
Because how could ever be possible to fuse digestion with
indigestion”

Vlemymydes’ Ode I:

“The milky urine when it is completely coagulated
Be aware that in all cases this implies imminent death for
the patient”

With the presented extracts from Ancient and Byzantine
medical texts, we reached the twilight of indirect references
to urine specific gravity. A new dawn started in the West
with a trend for a more scientific approach. Its prophet can
be considered the renowned 15th century theologian and
scientist Nicholas of Cusa who in The Layman: Experiments with
Weights writes that, in creation, God ordered “all things in
measure, number and weight”

In the background stands the saying from the Book of
Wisdom: 11.21. This way number and mathematical ideas
take on more than their usual employment for human ends
and become a way to the Creator always presentin human
thought.? “Orator: Do you think that in all cases the situation
is as you indicated it to be in the case of water? Layman: Yes,
I do. For identical sizes, of whatsoever different things, are
not at all of the same weight. Accordingly, since the weight
of blood or the weight of urine is different for a healthy man
and for a sick man or for a youthful man and an elderly man
or for a German and an African, wouldn't it be especially useful
to a physician to have all these differences recorded? Orator:
Most certainly. Indeed, through the recorded weights, the
physician could render himself admirable. Layman: | think
that a physician can make a truer judgment from the weight
ofurine together with its colour than from just its colour, which
is misleading.*® Two centuries later this became a dictum:
“Neither the naked hand nor the understanding left to itself
can effect much. It is by instruments and helps that the work
is done” — Francis Bacon, Novurn Organum (1620).5" The
path to a more scientific evaluation of specific gravity was
thus opened.
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7. CONCLUSIONS
7.1. General

Several ancient and medieval medical writers had
suspected that the floating of the urine’s non-soluble ma-
terials correlates with the course of a renal disease. As the
positioning of these materials depends on the difference
between their weight and that of the soluble material, we
propose that, in essence, these writers measured urine
specific gravity (although they ignored the term) and
hence disease severity. They hypothesised that an invis-
ible force was responsible for the upwards movement of
non-soluble materials. We now know that such an invisible
force exists; it is called buoyancy and its strength depends
on the difference of the liquid and solid parts of urine,
which in turns depends on proper kidney function and the
kind of circulating blood in them. We could not trace any
similar hypothesis in the current literature. This was our
final remark when presenting this paper at the Larissa Xlth
IAHN Congress on 13 September 2019 and this was also
published as the colophon of the corresponding abstract.>

7.2. A belated moral lesson

Surprisingly, while searching the literature for writing
the full paper, a 200-year-old book was found, stating the
same similarity! “When a mucous cloud is present [in the urine]
it ascends and descends in the fluid according to specific grav-
ity, thus serving the purpose of a hydrometer”?* However, as
a consolation, Osborne concludes the preface of his book
by declaring “Thus the following treatise may be regarded as
an index of what has been hitherto discovered concerning the
urinary secretion, and is an attempt to frame for any person
interested in the subject, such a sketch as | should have been
desirous to possess, when | commenced my inquiries”>*

Poetry may better, although crudely, highlight the dif-
ferent changes that the description of urine specific gravity
underwent through the centuries:

[...] Later will our enemies the new sophists come
When we in our old age will lie wretchedly.

And some of us will have gone to Hades.

Our present words and works will appear strange

(and ridiculous perhaps) since the enemies will change
sophistics’ style and tendencies. Like me and them who
some much transformed the past things.

What we portrayed as beautiful and proper The enemies
will reveal to be foolish and useless, repeating the same
things differently (without much effort).

Just as we spoke the old words in another manner.>
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Urine colour variation in internal diseases

according to Enrico Cauchi

In ancient times, urine was considered an important element for both reli-
gious tradition and for diagnostic procedures. Over time, several researchers
reported on how urine variation may help in diagnosing different diseases.
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In 1933, Enrico Cauchi, member of the Medical Council of Malta, collected all

comprehensively organised information in his book “Fisiologia e Patologia
dell’urina”, edited by A. Wasserman, Milano, Italy. Following the suggestions
of “Urological Curves” by Augusto Murri, Enrico Cauchi reported all different

data at that time about urine colour variation.

1. INTRODUCTION

Uroscopy was systematically used in Ancient Greek
times, when philosophers and doctors focused their at-
tention on urine and blood.”? Hippocrates suggested that
the colour of urine derived from the mixing of the colours
of the four humours: the red of the blood, the white of
the phlegm, the dark yellow of yellow bile, the greenish
of black bile.” Moreover, he suggested human tempera-
ment as conditioning urine colour variation: citrine and
tenuous in choleric, white and tenuous in phlegmatic,
white and dense in melancholic, red and dense in bloody
temperament.’?

Over time, several researchers reported on how urine
colour variation may help in diagnosing numerous diseases.?
In 1933, Enrico Cauchi, member of the Medical Council of
Malta collected all comprehensively organised information
in his book “Fisiologia e Patologia dell’ urina”, edited by
Wasserman, Milano, Italy. He followed the suggestions of
Augusto Murri according the so called “Urological Curves”?

Augusto Murri always insisted on the urine test evalu-
ation and recommended that doctors use the so-called
“Urological Curves” in their practice. He stated that the
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urine test is important not only for the diagnosis but also
for the prognosis of many generalised and local diseases.*
The most frequent pathologies at the beginning of the
twentieth century were tuberculosis, typhus, cancer and
helminthiasis.

2. MATERIAL AND METHOD*

2.1. Urine colour variation tests for tuberculosis

Moritz and Weisz developed a urine test for diagnosing
tuberculosis, using a 5 mL solution of fresh unfermented
urine and 15 mL of distilled water. The solution was divided
into two equal parts; 3 drops of potash permanganate were
added to one part of the solution while the other was used
as a control. The test was considered positive if the urine
solution was gold or canary yellow or greenish yellow or
orange yellow in colour. These colours where associated
by some authors with other infectious diseases.*

Comas L. and Martinez A. developed a test for tuber-
culosis using in a 5 mL testing tube of aloumin-free urine
mixed with a 2% solution of potassium ferrocyanide. To
the mixture, boiled 2 mL of 3.3% ammonium chloride
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solution was added. The test was considered positive if at
the bottom of the tube a blue precipitate appeared while
the remaining solution was green: after few hours, another
Prussian blue precipitate was formed.*

Russo M. developed a urine test for incipient miliary
fevers using four drops of methylene blue added to 4-5
mL of albumin-free urine. The test was considered positive
when a light green colour appeared.*

2.2. Urine colour test variation for typhus

Russo M. developed a urine test for abdominal typhus
using a solution of methylene blue mixed with 1% distilled
water; subsequently 4-5 drops of this solution were added
to 5 mL of urine. The test was considered positive if the urine
became intense green, mint green or emerald green. Some
authors disagreed with the results of Russo and Wiener test,
suggesting that the urine colour variation was not due to
chemical reactions but to the reagent used.*

Wiener G. mixed 4 mL of urine with 4 mL of ether,
adding 2 mL of distilled water, 3 drops of Jenner’s liquor
and 10 drops of 1% permanganate solution. The test was
considered positive if the urine showed an intense green
colour. In malaria, this urine colour test turned blue.?

Another urine test was developed by Petzetakis M.
who used 15 mL of filtered urine added to a 5% iodine
alcoholic solution. The test was considered positive if the
urine became yellow gold.

Moretti E. showed the same yellow gold colour of the
urine treating the urine with lead acetate added to am-
monium sulfate.?

De Silvestri G. 4 performed a urine test mixing 3 mL of
albumin-free urine in a testing tube containing 2 mL iron
perchloride and 4-5 drops of pure sulfuric acid. A brown
red ring appeared in positive tests.

2.3. Urine colour test variation for cancer

Davis A. mixed 50 mL of albumin-free urine with hy-
drochloric acid in a glass; after heating it up he added 15
mL of pure sulphuric ether. After 24 hours, the ether was
extracted and the solution was placed in a porcelain capsule
left in the air. A light yellow or brown-yellow precipitate
appeared in positive tests.*

Salomon D. and Saxel F.# performed a colour variation
test using a 100 mL albumin-free urine solution added to
10 mL of hydrochloric acid. This solution was boiled in a
Becker container adding 200 mL of boiled water and 10
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mL of barium chloride at 10% concentration if the urine
specific weight was less than 1,020 while barium chloride
if the urine specific weight was greater than 1,020. The
Becker container was placed in boiling water for 6 hours
and then left to rest for 24 hours. The solution was then
filtered and placed in an Erlenmayer flask adding 3 mL of
Merck perhydrol and boiled for 15 minutes. The test was
considered positive when a brown precipitate of barium
sulphate appeared.

2.4. Urine colour test variation for pancreas diseases

Cammidge PJ*reported that in pancreas diseases urine
showed a so-called Cammidge reaction and recommended
removing albumin and sugar from urine before perform-
ing the test.

Licini C. developed the urine colour variation according
to Cammidge showing controversial results using the fol-
lowing method: Firstly, albumin and sugar were removed
from the urine.Then, 20 mL of clear urine were mixed with
1 mL of hydrochloric acid and the solution was boiled in
a sand bath for ten minutes. Subsequently, the urine was
left to cool down and distilled water was added to bring
the solution back to 20 mL. The solution was filtered: 4 g
of powdered lead carbonate were added and it was then
filtered again; 4 g of tribasic lead acetate were added and it
was then filtered again; 2 g of sodium sulphate were added
and it was then filtered again. The solution was boiled in
a sand bath, filtered and let to cool. A 10 mL solution is
taken and 8 mL of distilled water is added, plus 80 mL
phenylhydrazine hydrochloride plus g 2 sodium acetate
and 1 mL acetic acid at 50% concentration. Finally, the
solution is boiled for 10 minutes in a sand bath and then
fully filtered. Positive tests showed yellow gold rosettes
and small needle-shaped crystals that dissolved in a 33%
sulphuric acid solution.

2.5. Urine colour test variation for heart diseases

Ehrlich P. reacted a urine sample with dimethylami-
nobenzaldehyde in a hydrochloric solution, showing that
in heart patients the urine colour test ranged from pink
to red. The intensity of the urine colour adding formolus
depended on the severity of the cardiac disease. The urine
colour variation was considered to define the prognosis of
heart diseases: the prognosis was considered favourable
when the urine colour returned to normal colour, while
in cardiac instability urine colour returned transiently to
normal colour. Prognosis was considered serious when
the urine did not return to normal.*
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2.6. Urine colour test variation for peritoneal diseases

Sgampati P. used a two-phase test:*

» 8-10 mL of urine were placed in a test tube, adding 3
mL of pure nitric acid. A red yellow ring appeared at
the contact point between the urine and nitric acid
and after another dark ring appeared.

« This test phase aims to confirm test positivity; to this
end, 3 mL of chloroform were added to the solution
after 24 hours. The chloroform was first blue and then,
if the urine test was positive, it turned ruby.

2.7. Urine colour test variation for flu

Aradas T. used two test tubes. Then 1 g methylene
blue was placed dissolved in distilled water and alcohol to
reach 100 mL of solution. In one test tube, 5 mL of filtered
urine were added to 5 drops of the prepared solution and
in another test tube 5 mL of distilled water were added
to 5 drops of the same solution. The test was considered
positive when the tube with the urine showed a green to
bottle green solution colour.*

2.8. Urine colour variation test for helminthiasis

Jefinoso B. used a mixture of 10 mL albumin-free urine
and a 10 mL solution of mercury nitrate. The test was consid-
ered positive for roundworms, tapeworms and pinworms if
a grey sediment was observed. This sediment can become
dark to black according to disease severity.*

2.9. Urine colour test variation for liver diseases

Roch M. suggested the following method: After break-
fast in the morning and after taking 0.04 mg of sodium

V.SAVICA et al

salicylate, the urine was collected between 9-11 am and
10-3 pm. A few drops of 1% iron perchloride solution were
added to the urine. A violet cloud appeared when the test
was positive.*

2.10. Urine colour test variation for kidney diseases

According to Becker H.J. a small amount of urine was
mixed with kaolin to make a slurry fluid that was then
filtered. The urine became yellow or brownish when the
test was positive.*

Kronberger’s urine test variation for distinction between
normal and pathological urine. He mixed 10 mL urine with
1 mL of Lugol'’s solution, 1 mL of gentian solution (1:200)
and 10 mL of absolute alcohol. Normal urine showed a blue-
violet colour while pathological urine showed a red colour.*

3. CONCLUSIONS

The data reported in Enrico Cauchi’s book allow the
deduction of epidemiological data on the frequency of
common diseases at the beginning of the twentieth cen-
tury. The most common pathologies in that period were
tuberculosis, typhus, cancer and helminthiasis. No efficient
laboratory tests were developed in that period and the study
of urine colour variation was considered a useful test for
diagnosing various internal diseases. The data he reported
serve to affirm that a simple urine examination today is
very useful and a modern concept’® considering that it is
possible to examine urine using sophisticated technology.
For us, the ancient interest in urine examination is akin to
going back to the future. Thus the application of current
technology, i.e. mass spectrometry, will allow avoiding
delays in diagnosis, therapy and diagnosis, at a low cost.
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The role of the microscope in renal disease
as described in Giulio Bizzozero’s handbook
of clinical microscopy

Giulio Bizzozero (20 March 1846-8 April 1901) was an eminent Italian patholo-
gist, the first microscopist to describe the role of platelets as the third mor-
phological element of the blood. He also made innovative discoveries about
the haematopoietic function of the bone marrow, the histological structure
of the epidermis, phagocytosis and many other original intuitions. Since the
beginning, his career was extremely productive: for his valuable research
work, at the age of 26 he was appointed full Professor of General Pathology
at the University of Turin, Italy. Here he emphasised the use of microscopy
against the outdated vision of old academics and promulgated experimental
methods in opposition to the vitalistic philosophy of the time. Bizzozero’s
revolutionary vision of medicine aimed to allow every scientist to reach new
discoveries in their field, which were previously the privilege of an elite, mak-
ing him a model both as a doctor and as a humanist. The advancement of his
studies and the development of the art of microscopy led to the publishing
of his masterpiece “Manuale di Microscopia Clinica” (Handbook of Clinical
Microscopy) in 1879. In that, he underlined how the microscopic examination
of the urine gave physicians of the time indicative criteria of kidney altera-
tions, often essential for diagnosis. The author makes a detailed analysis of
the methods of his time, laying the foundations for modern microscopy and
the diagnosis of renal diseases. During his career, he was elected president
of many medical societies and was an active member of several public health
commissions. The contribution of this esteemed scientist was significant both
in expanding knowledge within the scientific community and in promoting
the public understanding of the benefits of medicine.
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1. BIZZOZERO’S BIOGRAPHY

Giulio Bizzozero is considered the father of Italian histol-
ogy. He was born in Varese, Italy, on 20 March 1846, to a
middle-class family. He studied in Milan and Pavia, where,
at the age of 16, he enrolled at the Medical Faculty. He
graduated at the age of 20, and received the“Mateucci Prize’,
awarded to students who achieving the highest gradein all
courses. He began to carry out histological and histopatho-
logical research under the direction of Paolo Mantegazza
who, in 1861, founded the Laboratory of Experimental
Pathology and was Bizzozero’s most influential teacher.’

In this period, he engaged in research by conventional
microscopy and published his first papers (at the age of
16), and visited scientific institutes abroad, Zurich (Heinrich
Frey), Wirzburg (Rudolf Albert von Koélliker), Wien (Ernst
Wilhelm Briicke) and Berlin (Rudolf Virchow).?

In the period immediately after his graduation, Italy was
at war with the Austro-Hungarian Empire, and Bizzozero
volunteered as an army medical officer.? Shortly after, in
1868, he was appointed Supplementary Professor of His-
tology at the University of Pavia and continued to teach
there until the end of 1872, when he was appointed Chair
of General Pathology at the University of Turin.?

In 1873, he began his teaching and scientific activity
at the Laboratory of Anatomy, in some rooms granted by
the Dean Joseph Timmermans. With the death of the Dean,
the concession was revised and Bizzozero had to set up a
Laboratory in his home, on Nice Street, Turin.

In 1876, he obtained some rooms in the former Convent
of St. Francis da Paola, where he developed great histo-
pathological experience, making use of the microscope.

In 1878, he became a full Professor of Histology, a
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position he kept until his death. Many of Italy’s younger
pathologists have been his pupils: among them Professor
B. Golgi (Pavia), Tizzoni (Bologna), Canalis (Genoa), Foa
(Turin), Salvioli (Padua), and Morpurgo (Siena).

Giulio Bizzozero was a member of the most influential
Italian and foreign societies of his time. He was one of the
most active members of the Superior Council of Public
Instruction and the Superior Council of Public Health. For
his great service to science and education, he was named
a Senator of the Kingdom of Italy by King Humbert 1.°

He remained active at the University of Turin until his
death on 8 April 1901, aged 55 years, caused by pneumonia.
On the occasion of his death, Virchow, who enjoyed ties of
great mutual respect with Bizzozero, wrote to his family:“la
perte de 'homme le plus célébre dans notre science” (“the
loss of the most famous man in our science”).

2. GIULIO BIZZOZERO’S MAIN CONTRIBUTIONS
TO MEDICINE

Over his lifetime, Bizzozero published nearly 80 papers,
on various topics. In 1868, he discovered that red blood cells
originate in the bone marrow from nucleated precursor cells
and wrote “Sulla funzione ematopoetica del midollo delle
ossa. Comunicazione preventiva”® (On the haematopoetic
function of bone marrow. Prior communication). In his work,
he also underlined the importance of haemotransfusion”
in anaemic patients.

Bizzozero's name is linked with the discovery of platelets
but actually he was not the first to identify these elements;
instead, he coined the term and was the first to clearly
demonstrate their role in promoting thrombosis in vivo
and blood coagulation in vitro.2“The existence of a constant
blood particle differing from red and white blood cells has
been suspected by several authors’, states Bizzozero in his
introductory historical review of his masterpiece paper.?“It
is astonishing” —-he continues-“that none of the previous
investigators made use of the observation of circulating
blood in living animals”. By his investigations, he reached
“the surprising conclusion that indeed morphological
elements of a third kind are circulating within the vessels,
besides red and white blood corpuscles. The former cor-
responds to extremely thin platelets”’®

He also commented that“An investigator who is not pre-
pared in advance to look for other than the known elements
will be attracted only by the red and white corpuscles”’’

Another remarkable discovery attributed to Bizzozero
are the desmosomes, intercellular junctions of epithelia
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and cardiac muscle that can resist mechanical stress due
the adoption of a strongly adhesive state.’”? They are also
called“connecting bodies”, and they have also been named
after him as Nodes of Bizzozero.”

Bizzozero also provided a detailed description of the
phagocytosis process, in the anterior chamber of the eye,
in two papers, published in 1871 and 1872 in the Italian
medical journal Gazzetta Medica Italiana — Lombardia.’*"®

In 1893, Giulio Bizzozero was also the first to observe
and describe spiral organisms in the stomach of animal
models,’¢ depicting Helicobacter pylori.

He gave special attention to the process of cellular
differentiation, classifying the tissues concerning their
capacity to self-renew during the adult life in labile, stable
and permanent tissues.””

3. THE“HANDBOOK OF CLINICAL MICROSCOPY”

The advancement of his studies and the development
of the art of microscopy led to the publishing of his mas-
terpiece “Manuale di Microscopia Clinica” (Handbook of
Clinical Microscopy) in 1879. In that, he underlined how
the microscopic examination of the urine gave physicians
of the time indicative criteria of kidney alterations, often
essential for diagnosis. The author makes a detailed analy-
sis of the methods of his time, laying the foundations for
modern microscopy and the diagnosis of renal diseases.

The first chapter of the book is dedicated to the descrip-
tion and use of the microscope.

Bizzozero details the techniques for using the micro-
scope through an accurate list of existing types of machines,
making a meticulous analysis of their main characteristics.
An interesting detail is the reference to the name and
address of the manufacturer, the cost of the microscope
depending on the price of gold established during the
sale, on the financial conditions of the owner. The follow-
ing chapters are dedicated to the examination of blood,
exudates, pus, skin, mouth contents, vomit, faeces, spit,
nasal mucus, eye and annexed parts, secretions of the
male and female genitals, breast secretions, pathogenic
schizomycetes and urine. Interesting to note that Bizzozero
personally designed most of the elements of the urinary
sediment (fig. 1).

Bizzozero proposed a classification for pathological
urine: (a) Sediment consisting of normal or altered cells
(epithelial cells, red blood cells, leukocytes) or made by
products collected in the kidneys or in their excretory ducts,
(b) sediment consisting of chemical elements precipitated
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Figure 1. Tables representing different kind of urinary calculi and elements of urinary sediment, 1879 “Handbook of Clinical Microscopy”, G. Bizzozero.

in the urine, (c) sediment formed by vegetable or urinary
cylinders.

The presence of red blood cells represented a great
diagnostic sign in urinary sediment. Bizzozero empha-
sises that red blood cells “come from the kidneys when, by
means of fibrin or exudation materials, they come together
in cylinders that reproduce the shape and diameter of the
renal canaliculi”'®

Red blood cells, on the other hand, did not have strictly
renal origin but could be traced back to the urinary tract
when:

- There s a significant presence of epithelia of the lower
urinary tract

« The blood in the urine is well represented

- Urine at the beginning of excretion comes out lighter
than urine at the end of urination

« Urine takes on a light red colour
« There is presence of clots.

In his treatise, Bizzozero also described the different
types of cylinders visible with the microscope.

Urinary cylinders were identified for the first time in
1837 by Dottor Valentin and Dottor Vigla in urine.

The author, following Dottor Carlo Rovida’s classification,
divides urinary cylinders into three classes: (a) Cylinder hya-
line or colourless; (b) cylindroid; (c) yellow or waxy cylinders.

« Hyaline or colourless cylinder could be: straight, curved,
variously folded, with regular margins.
The diameter is up to 12 micrometers, reaching up to 40-50.
They have been mostly associated with acute nephritis.

Cylindroids: they are very thin (5-20) micrometers, often
several cylindroids are grouped in a ball-shaped string.
They are frequently found in normal urine sediments,
although the author finds them abundantly associated
with cystitis cases. They have the form of filaments or form
of ribbons. They have an irregular outline, a very wavy or
tortuous course.

- Yellow or waxy cylinders are formed by a slightly yellowish
coloured substance, more refracting and with more distinct
contours, more massive, harder and less elastic (reason
why they get crushed under the coverslip sometimes).
They are characterized by regular, smooth, wavy contours.
Waxy cylinders are larger than hyaline cylinders, they have
a length that varies from a few micromillimeters to two
tenths of a millimeter.

They were often associated with chronic processes and
refer to more severe morbid processes. Of particular interest
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is Bizzozero's classification concerning the examination of
urine in the main kidney and urinary tract diseases:

- Venous congestion

« Acute diffuse inflammation

- Chronic diffuse inflammation
- Interstitial chronic nephritis

« Kidney amyloid degeneration

Venous congestion presents these urine characteristics:
scarce amount, strongly coloured, high specific weight, little
albuminous content, few hyaline cylinders, red blood cells,
white blood cells.

Acute diffuse inflammation presents poor presence or total
absence of urine, intensely coloured, turbid, due to precipitates
of urates and red blood cells, high specific weight, white blood
cells generally numerous, renal epithelia well preserved or
browned by the colouring substance of the blood, cylinders
often in large quantities.

Chronic diffuse inflammation presents a small amount of
yellowish, turbid urine, a high specific weight, mostly above
1020, acidic with a lot of albumin, white blood cells in large
quantities, red blood cells of low quantity, renal epithelia in
fair quantities often in fatty degeneration, cylinders usually in
large quantities, both hyaline and yellowish cylinders.

Interstitial Chronic Nephritis: more abundant urine than
normal due to hypertrophy of the heart (could be less repre-
sented due to a decrease in the strength of the heart), light in
colour, clear, low specific weight, acidic, little or no albumin.
Urinary sediment is usually scarce with generally thin hyaline
cylinders.

Kidney Amyloid Degeneration: associated with various
forms of chronic nephritis and systemic diseases. The diagnosis
in this case is contradictory and a confirmation with systemic
symptoms is needed to identify the disease. The presence or
absence of cardiac hypertrophy or amyloid degeneration in
other organs must be assessed.

This masterpiece of medicine literature (his “scientific
testament”according to Matoni’®) saw, besides five Italian
editions (from 1880 to 1901), also translations in German,
French, Danish, Spanish, English and even in Russian and
Japanese.?’

Interestingly, probably influenced by the Manual of
Frey,?’ it stands out for the autonomy of content devel-

1m

opment and a strongly clinical and completely original
approach for those times.?%23

Bizzozero's masterpiece definitely represents a milestone
in scientific literature, a witness of the radical evolution of
modern medicine and experimental research.

4. CONCLUSIONS

During his career, Bizzozero emphasised the use of
microscopy against the obsolete vision of old academics
and promulgated experimental methods in opposition to
the vitalistic philosophy of the time. Bizzozero underlined
the idea of “teamwork”and his strong connection with his
close collaborators, saying thatin a laboratory“a mind should
give the idea and the direction of work while other minds join
together dealing with particular executions’?*

Bizzozero’s revolutionary vision of medicine aimed to
allow every scientist to reach new discoveries in their field,
which were previously the privilege of an elite, making
him a model both as a doctor as a humanist.? In one of
his memorable speeches he declared: “We need to undress
science of the cloak of mystery and authority: the professor
in the school must not offer a series of dogmas supported
by the prestige of his name, he must instead expose science
in the real state in which it is found, with its doubts and its
unresolved mysteries’”.

Benedetto Morpurgo, Bizzozero's successor to the Turin
Chair, said about him: “He entered the difficult environ-
ment of a university aged and closed in dogmatic teachings,
fearful of any innovation. The admirable instrument of Biz-
zozero's discoveries, the microscope, appeared to be an infernal
weapon, destined to bring down the consecrated dogmas of
the cathedratics.

Bizzozero and the microscope were considered as one
entity, as were Galileo and his glasses, dangerous threats to
the solemn quiet of classical university teaching”.

For the author, the microscope was an instrument of
pivotal importance, to the point where it could definitely be
claimed that no other scientific instrument of the time could
offer such a broad range of characterisation techniques
and strategic functions for the progress of medicine. The
innovation brought by the use of the microscope repre-
sented a real revolution in the methods and approach to
science, in which Bizzozero was a real guide and pioneer.
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MEPINHYH

O POAOG TOU MIKPOOKOTTIOU OTIG VEPPIKEG TTAONOELG, OTIWG TTEPIYPAPETAL OTO EYXEIPISIO KAIVIKNG
HiKpookKoTiag tou Giulio Bizzozero
G. BELLINGHIERI," G. GEMBILLO,' E. SATTA,2 A. SALVO," V. SAVICA,> D. SANTORO'
'Unit of Nephrology, Department of Clinical and Experimental Medicine, University of Messina, Messina,
2Nefrocenter Research Network, Naples, >A. Monroy, Institute of Biomedicine and Molecular Immunology,
National Research Council, Palermo, ItaAia

Apxeia EAAnviknG latpikric 2020, 37(ZvunA 2):108—-113

O Giulio Bizzozero (20 Maptiou 1846—-8 AnpiAiou 1901) ritav évag Sidonuog ITaAdg TaBoAdyocg, o TTPWTOG UIKPOBLIOAG-
YOG TTOU TTEPIEYPAWE TO PONO TWV ALUOTIETANIWY WG TO TPITO HOPYOAOYIKO OTOIXEIO TOU AipaToG. EKave €MioNG KAlvoTo-
MEG AVAKAAUWYELG OXETIKA LIE TNV ALUATOTTOINTIKN AEITOLPYIA TOU LUEAOU TWV OOTWY, TNV LOTOAOYIKK Soun TNG embep-
Hidag, TN @ayoKUTTAPWON Kat TTOAAEG AANEG TTPWTOTLTIEG SLAICOROELG. ATTIO TNV apxr, N Kapl€pa Tou rTav e§AlpETIKA
TIOPAYWYIKH: XAPn OTO TTOAUTIHO EPEVUVNTIKO TOU £€pY0, OTNV NAIKIA TWV 26 £TWV S10pIi0TNKE TAKTIKOG KaOnyntrg Mevi-
kNG MaBoloyiag oto Mavemotruto Tou Topivo TG ItaAiag. Ekei, umootrpi€e TN XpPrion MIKPOOKOTTAG EVAVTIA OTO &e-
TIEPACHEVO OPAUA TWV TTAAAIWY AKASNUATKWY Kal VIOBETNOE TTEIPAMATIKEG HEBOSOUG TTOL €pxovTav o€ avtiBeon He
TN BITANIOTIKA PIANOCO®Ia TNG ETTOXNG. TO EMAVAOCTATIKO Opapa Tou Bizzozero yla tnv laTpIKn €iXe WG OTOXO Va ETIITPE-
PeL o€ KAOE EMOTAUOVA VA PTACEL O€ VEEG AVOKAAUPELG OTOV TOMEA TOU, Ol OTIOIEG TAV TIPONYOUUEVWG TO TIPOVOULO
HLag AT, KaB1oTWVTAG TOV TIPOTUTIO TOCO WG LATPO OO0 Kal WG avOpwmiotr. H mpdodog Twv omoudwyv Tou Kal n ava-
nTLEN TNG TEXVNG TNG UIKPOOKOTTIAG 08 ynoe otn Snuocieucn Tou aploTOUPYNHATOG Tou “Manuale di Microscopia
Clinica” (Eyxelpidto KAvikrii¢ MikpookoTiag) To 1879. € autd, UTTOYPAMUIOE TTWG N UIKPOOKOTTIKN £E£TAON TWV OVPWV
TIAPEIXE OTOUG IATPOUG TNG ETTOXNG EVOELIKTIKA KPITHPLA VEPPLIKWY AANOIWOEWY, TTIOU TAV OUXVA amapaitnta yia tn 8-
ayvwon. O cuyypa@£ag KAVEL pia AETTTOPEPT avAAuon Twv HEBOSwV TNG EMOXNG Tou, B€TovTag Ta BgpéAla yia Tn oUy-
XPOVN UIKPOOKOTTia KAl TN S1dyvwon Twv VEQPIKWY voowyv. Katd tn didpkela TnG otadtodpopiag tou, eeNéyn TpoOE-
SpPOG TOANWV LATPLIKWY CUANOYWV Kal ATAV eVEPYO HENOG TTIOAWYV EMTPOTTWV SNUOCIAG LYEiaG. H cuvelopopd autou
Tou aIOTIHOU EMOTHHMOVA NTAV CNUAVTIKA TOOO OTNV EMEKTAON TNG YVWONG HECA OTNV ETTIOTNMOVIKH KOvOTNTA 60O
Kal 0TNV TPowOnon TNG KAtavonong Tou oENOUG TNG LATPLKAG ATTd TO KOVO.

Né&erg evpeTnpiou: Giulio Bizzozero, Manuale di Microscopia Clinica, Mavemotriuto tou Topivo, Ta AloTTETAN A WG TO TPITO EUHOPPO OTOIXEIO
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Erythropoietin, a first intuition of renal
secretion by Giustiniano Nicolucci

In 1846, the medical journal “Filatre Sebezio” featured the paper “Sull'Intima
struttura dei reni con alcune considerazioni sulla loro funzioni e malattie” by
Giustiniano Nicolucci, a young doctor who had graduated just the previous
year from the University of Naples. Nicolucci had already taken part as a major
speaker at the “VII Congress of Italian Scientists”, held in Naples in 1845. On
that occasion as well in previous essays, he showcased his skills by using a
microscope, at a time when Neapolitan physicians tended to combine medical
observation with notions derived from comparative anatomy and physiology.
On page 82 of this publication, Nicolucci refers to comparative anatomy, and
in particular to Jacobson’s 1821 research “De sistemate venoso peculiari in
permultis animalibus observato”, which showed that in fish, as well in birds and
reptiles, there is a type of renal portal, which helps the lungs oxygenate the
blood. On this basis, Nicolucci argued for a respiratory function of the kidneys,
but, as he was not able to find Jacobson’s renal vein in humans, he assumed
that this respiratory function of the kidneys could be accomplished through
the formation and multiplication of red blood cells, as was recently observed
in the liver of a human embryo by Kélliker. According to Nicolucci, further
research was needed to seek respiratory principles in urine. The intuition
of the Neapolitan physician, unfortunately, did not receive due attention in
subsequent studies: it was only in 1977 that Takaji Miyake was able to extract
the erythropoietin molecule from the urine of a patient with aplasticanaemia.
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1. INTRODUCTION

In 1846, the Neapolitan medical journal “Filatre Sebezio”
featured the paper“Sull’Intima struttura dei reni con alcune
considerazioni sulle loro funzioni e malattie”, by Giustiniano
Nicolucci.” Nicolucci, who had graduated the previous year
from the University of Naples, had already taken part as
a major speaker at the “VIl Congress of Italian Scientists”,
held in Naples in 1845. On that occasion, he effectively
compared his observations with a microscope with that of
the other present scientists. At that time, it was common
among Neapolitan doctors to combine medical observa-
tion with notions taken from comparative anatomy and
physiology.? His studies were supported by his thorough
knowledge of the history of Greek and Latin medicine.
He had an in-depth knowledge of Galen’s works and he
had extensively studied the “Tabulae Anatomicae” (1552)
and “De renum structura, officio atque administratione”
(1564) by Bartolomeo Eustachio, two studies in which
blood circulation of urinary organs was clearly displayed
for the first time, as well as the research by Morgagni and

Malpighi. The individuality of his work lay in his ability to
use the microscope; in fact, he could compare the results
of his research with those of the most important English,
French and German scientists.

On page 82 of the aforementioned publication, he
writes:

“In the three inferior classes of vertebrates another task
is performed by the kidneys, which are crossed by a par-
ticular venous system making the blood they transport lose
its venosity, making it acquire the venous character which
reaches fully the respiratory organs. Jacobson, discoverer
of this venous system together with other physiologists,
found that actually the kidneys in those animals assisted
the lungs in their respiratory function. We do not have a
complete analysis of the urine of birds, reptiles and fish to
confirm that respiratory principles exist in this liquid; that
is, if the respiratory function of the kidneys is involved in
the formation and multiplication of the blood globules, as
observed recently by Kolliker, like the liver in embryonic
life. Further research is necessary in this regard and we will
soon study it further”.
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2. MATERIAL AND METHOD

The research carried out previously by Jacobson and
Kolliker's observations on an embryo liver will be analysed,
starting from Nicolucci’s considerations.

About Jacobson’s identification of a renal portal vein:

“... But the veins of the stomach, spleen, pancreas, in-
testines, some small accentuated branches, usually form
the “portal vein system”?

“According to Jacobson’s 1821 “De sistemate venoso
peculiari in permultis animalibus observato” in fish, as
well as in birds and reptiles, there is a kind of renal portal
system, formed by several branches, collecting the blood
from a portion of the trunk muscles, which converge in a
large vein that runs through the vertebral canal above the
medulla, and distributes trunks transversely to the kidneys;
but since the portion of this vein situated beyond the abdo-
men communicates through lateral branches with the vena
cava, which flows under the spine, one can well believe
that it therefore falls within the class of ordinary veins”?

“According to my knowledge, the blood bodies of a
human embryo have been studied only by E.H. Weber
(thesis at the University of Leipzig) and in a 12-week embryo
described as flat globulets with a nucleus of 0.0042 microns
in size; it is clear that this indication, although perfectly cor-
rect, does not fulfil all the conditions that intervene in the
life of the embryo. In fact, when | dealt with investigating
the blood bodies of mammals randomly stored in a human
embryo for three months, | found such remarkable results
that | could not help making them known, although | did
not have any other opportunities to further study them.

The blood bodies of the above embryo are divided
into three groups:

« Coloured and core-provided
« Coloured and without nucleus
« Not coloured.

The coloured bodies with a core can be seen in the portal
vein, reaching approximately 4 of the coloured bodies. In
the remaining blood there are between 1/6 and 1/8 and
most of them measure 0.004 microns. Only in the blood
of the liver they are slightly larger —up to 0.006 microns—
and in some smaller amounts up to 0.003 and even below
0.0025 microns. Most of the bodies are flat; a few are deep
in the form of globules, a minor part, only in the blood of
the liver, round and elliptical. In the same blood, the bod-
ies are also distinguished by their colour, which goes from
pale yellow to reddish-yellow and in the darker ones the
phenomenon is really evident so that it is not possible to
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recognise the nucleus without reagents. In the rest of the
blood, almost all the bodies with a nucleus behaved like
the darker blood bodies of the liver.

Water and acetic acid have similar effects on these bod-
ies as in those of adults, that is, they deprive them of colour
more or less rapidly, make them swell to such an extent that
the membrane rarely explodes and lets the core out, and
even after a rather long application, they do not melt. The
cores, with no exception, maintain the membrane and in
the case of the flat ones, are found more on the margins.®

3.DISCUSSION

Nicolucci does not find in the human kidney the ana-
tomical formation of the so-called “portal vein’, found in
fish, birds and reptiles: in fact, the circulating blood does not
change in appearance and does not acquire the character-
istics of oxygenated blood. Surely, however, Comparative
Anatomy had affirmed the existence of a respiratory func-
tion in this organ. The evolution of the species to mammals
suggested that this function had been preserved, no longer
as an anatomical apparatus, but through another —perhaps
humoral- mechanism, at the base of the formation and
multiplication of red blood cells.

Therefore, Nicolucci refers to Weber’s research, con-
firmed by Kolliker, that is, to the evidence of erythropoiesis
in the human embryonic liver. The progenitor cells from
which the “globules” derive would also be at the base of
“neoangiogenesis”.

Therefore, the anatomical and perhaps humoral research
would only be a different aspect of the same function: in
fact Nicolucci states that the analysis of urine carried out
on birds, reptiles and fish had not yet highlighted the ex-
istence of substances with a respiratory function. In other
words, the respiratory function should also have occurred
through humoral action, which could not be limited to the
multiplication and growth of red blood cells, but should
also have affected the formation of new vessels.

4. CONCLUSIONS

Only about 50 years after the hypothesis made by Nico-
lucci, it was noticed that the bone marrow was capable of
producing a greater quantity of red blood cells in subjects
who lived in environments lacking oxygen (for example at
higher altitudes).

The existence of a hormone able to regulate the produc-
tion of erythrocytes by the bone marrow was hypothesised
in 1906 by Paul Carnot, professor of the Hotel-Dieu of Paris,
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and his assistant Camille Deflandre. The substance was
called haemopoietin.

In the 1940s, Finnish researchers,**Bonsdorff and Jalav-
isto, continuing their studies on red blood cells, named this
substance erythropoietin. A few years later, Kurt Reismann
showed that the kidney was the main production site of
this substance, but only in 1977 was Takaji Miyake able

L.IORIO and M. LAMAGNA

to extract the molecule from the urine of a patient with
aplastic anaemia.”

The young Neapolitan doctor could not continue his
studies on this interesting theme because of his liberal ideas:
the Bourbon police became hostile to him, and exiled him
to his homeland.There, he started studies of Anthropology,
becoming the first anthropologist in Italy.

MEPIAHYH
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EpuBpomointivn, pia mpwtn StaicOnon tng ve@piKng amékKkplong amoé tov Giustiniano Nicolucci
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"Past Director of SC of Nephrology and Dialysis, Santa Scolastica Hospital, Cassino, ?°Diparimento di Studi

Umanistici, University Federico Il, Naples, ltaAia

Apxeia EAAnvikric latpikric 2020, 37(XuumA 2):114—116

To 1846, To 1atplko TEPLoSIKOG “Filatre Sebezio” mapouaciace To dpBpo “Sull’lntima struttura dei reni con alcune considerazioni

sulla loro funzioni e malattie” tou Giustiniano Nicolucci, evdg veapoU ylatpou TTou €iXe Ammo@OoITroEL LOALG TO TIPONYOU-

pevo €tog amd to Mavemotrpio tng NamoAng. O Nicolucci gixe R8N CUPUETAOXEL WG KUPLOG OMIANTIG OTO «70 ZUVESPLO

ItoAwv Emotnuévwv», mou mpaypatomoOnke otn NamoAn to 1845. Me tnv eukaipia autr KaBwg Kal Og TIPoNYoULIE-

va Sokiuta, mapouoiace TG SeEIOTNTEG TOU XPNOILOTTOIWVTAG £V IKPOOKOTILO, O€ Hia €TTOXH TTOU ot NarmoAitdvol latpoi

Teivouv va cuvSudlouV LATPIKH TTAPATHPENON E EVVOILEG TTOU TIPOEPXOVTAL ATTO CUYKPITIKI avaTtopia Kal (puoloAoyia.

31N oeAida 82 autrig TnG dnuoocieuong, o Nicolucci avagépetal oTn CUYKPLITIKK avatoia Kat EI8IKOTEPA OTNV £pEuva

Tou Jacobson tou 1821 “De sistemate venoso peculiari in permultis animalibus observato’, n omoia €6&1§e 611 o YPA-

pla, KABWG Kal € MTNVA Kal EPTIETA, UTTAPXEL £Vag TUTTOG VEQPIKNAG TTUANG, N omoia 3on8d Toug mvevpoveg va o§uyovw-

VOULV TO aipa. € autrj Tn Bdon, o Nicolucci uTooTrPIEE TNV AVATIVEUCTIKH AEITOUPYIO TWV VEQPPWYV, aANA eTTEldr) Sev

Katagepe va Bpel TNV vepplkn @AERa Tou Jacobson otoug avBpwmoug, uEBeoe OTL AUTH N AVATIVEVUCTIKI AElTOLpYia

TWV VEPPWV Ba purmopoloe va eMTEVXOEI HEOW TOU CGXNMUATIOMOU KAl TOU TTOAATTAACIACUOU TV EPUOPWV AlocalPi-

WV, OTTIWG TApaATNPRONKE TPOoEPATA OTO NTTAP EVOG avOpwivou eupuou amnd tov Kolliker. Zup@wva pe tov Nicolucci,

XPEIAdovTal TTEPAITEPW EPEVVEG YIa TNV avalATNOoN AVATIVEVUOTIKWY apXwV ota ovpa. H Siaicbnon tou NamoAtrtdvou
latpoU, SuoTtuxwg, Sev ENafe TN S€ovoa MPOCOXH OTIG UETETEITA HENETEG: LOAIG TO 1977 To Takaji Miyake katdgpepe va

QATTOMAKPUVEL TO HOPLO TNG EPUOPOTTOINTIVNG ATTO TA OUPA EVOG 0OEVOUG UE ATTAACTIKY avallia.
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Chloride anion and sodium
sensitive hypertension
A historical review

Arterial hypertension is one of the most devastating diseases in modern
societies. As early as 1920, Frederick Allen showed that sodium restriction
ameliorates hypertension. After that, in 1929, Robert Berghoff and Angelo
Geraci showed in an observational study that administration of high sodium
chloride increases blood pressure where as substitution of sodium chloride
by an equimolar quantity of sodium bicarbonate has no effect on blood pres-
sure. It was the first clinical study in humans showing that chloride anions
may be responsible for the high blood pressure observed with increased salt
consumption. During the '70s, it was experimentally proven that chloride
anions play a crucial role in intracellular volume regulation and in signalling
renin secretion via macula densa cells. In the mid '90s, the discovery of so-
dium chloride transporter mutations as candidates for Bartter and Gitelman
syndromes pointed toward the possibility that chloride anions may play a
crucial role in blood pressure regulation. In the beginning of second millen-
nium, the discovery of a new class of protein kinases, named with-no-lysine
kinases (WNKs), and shortly thereafter the discovery that two mutations in
WNK1 and WNK4 are candidates for an inherited form of familial hyperten-
sion with hyperkalemia and acidosis known as pseudohypoaldosteronism
type Il or Gordon'’s syndrome raised the question of the possible pathogenic
role of sodium-chloride co-transporters in the distal nephron in hyperten-
sion. Subsequent research supports that WNKs act as intracellular chloride
sensors and regulate the activity of transepithelial sodium-chloride co-
transporters in the distal nephron. Moreover, it was experimentally shown
that the sodium-independent chloride-bicarbonate exchanger pendrin in
the collecting tubule plays a crucial role in transepithelial sodium chloride
transport in this nephron segment. In conclusion, after nearly a century of
intense research, it has been shown that sodium transcellular transport in
distal nephron epithelia is accomplished mainly via chloride co-transport.
Furthermore, chloride anions play a crucial role in renin secretion and in
cell volume regulation. WNKs are the housekeepers of intracellular chloride
concentration. We suggest that it may be time to talk of “chloride-sensitive”
and not of “sodium sensitive” hypertension.
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1. INTRODUCTION

Arterial hypertension is one of the most devastating
diseases in modern societies. In the early 1900s, the use
of the Riva-Rocci sphygmomanometer in clinical practice
showed that hypertension was encountered almost ex-
clusively in the USA and European population, being very
rare or absent in the rest of the world, as in Africa, Asia,
Oceania, Australia and South America, suggesting that
environmental factors and especially dietary habits play a
crucial role in the pathogenesis of the disease.

As early as 1920, Frederick Allen’ showed that sodium
restriction ameliorates hypertension. After that, in 1929,
Robert Berghoff and Angelo Geraci? showed experimentally
that high sodium chloride administration leads to increased
blood pressure, where substitution by sodium bicarbon-
ate failed to increase blood pressure. It was the first clini-
cal observation that chloride anions may be responsible
for the high blood pressure observed with increased salt
consumption.

Berghoff’s and Geraci’s pioneering observation was
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neglected for a long time, until the 1970s, when Floyd
Kregenow? showed experimentally that chloride anions
play a crucial role in cell volume regulation under hyper-
osmotic stress. After that, Theodore Kotchen* showed that
chloride anions regulate renin secretion by signalling to
the macula densa cells.

In the early 1980s, the discovery of Na-K-2Cl co-trans-
porters in the thick ascending limp of Henle’s loop and Na-
Cl co-transporters in the distal convoluted tubule proved
that sodium trans-cellular transport in distal renal tubular
epithelia is accomplished via chloride co-transport.”

In the beginning of new millennium, it became evident
that mutations of the newly-discovered “with-no-lysine”
kinases are responsible for the pathogenesis of a familial
form of inherited hypertension.® After that, it was shown
experimentally that these kinases directly affect the func-
tion of NCC and NKCC2 and that their activity is modulated
by intracellular chloride concentration, because they act
as intracellular chloride sensors and are capable of modu-
lating their own activation and deactivation according to
intracellular chloride concentrations.”

Meanwhile, it was shown experimentally that B-inter-
calated cells in the collecting tubule can transport sodium
and chloride via the coupled action of the sodium-driven
chloride bicarbonate exchanger (NDCBE) and the chloride
bicarbonate exchanger pendrin, both located on the luminal
surface of the cell membrane.®

In this review article, we attempt to elucidate the early
steps pointing to the importance of the anion, which ac-
companies sodium and mediates its capacity to increase
blood pressure under circumstances of increased salt
consumption until the new discoveries, which emphasise
the importance of chloride anions in cell volume regulation
and sodium transport in the distal nephron.

1.1. The importance of anions in hypertension

The first experimental evidence that chloride anions
play a crucial role in increased salt consumption-induced
hypertension came in 1929, from a primitive study per-
formed by Berghoff and Geraci.? The study comprised
50 patients with various morbidities but without serious
complications, seven of them were hypertensive. Patients
were administered 6 drams (=10.6 g) of sodium chloride per
day for one month. After a one-month washout period, salt
was substituted by 6 drams (10.6 g) of sodium bicarbonate
per day for another month. Although they did not perform
a statistical analysis, they concluded that: (a) “An excessive
intake of sodium chloride (six drams) markedly elevates blood
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pressure in true nephritics and almost equally so in arterio-
sclerosis’ (b) “An excessive intake of sodium chloride even in
individuals with a normal and subnormal vascular tension
elevates blood pressure” (c) “An equal amount of sodium
bicarbonate does not cause similar results”.

Authors performed a meta-analysis on the original data
presented by Berghoff and Geraci and compared systolic
blood pressure (SBPns) and diastolic blood pressure (DBPns)
under normal salt consumption with systolic blood pressure
(SBPhs) and diastolic blood pressure (DBPhs) under high salt
consumption and we found that increased sodium chloride
administration produced a statistically significant increase
in systolic blood pressure (t=-2,049, p=0,043), (fig. 1) and a
statistically marginally significant increase in diastolic blood
pressure (t=-1,973, p=0,051), (fig. 2). When we compared
systolic and diastolic blood pressure under normal salt
consumption with systolic blood pressure (SBPbcn) and
diastolic blood pressure (DBPbcn) after substitution with
an equal amount of sodium bicarbonate, we found no sta-
tistically significant difference (SBPns vs SBPbcn: t=-0,075,
p=0,940 NS and DBPns vs DBPbcn: t=0,359, p=0,719 NS).

After that, we compared systolic and diastolic blood
pressure under high salt consumption with systolic and dia-
stolic blood pressure after substitution of sodium chloride
with an equal amount of sodium bicarbonate and we found
a statistically significant reduction in systolic and diastolic
blood pressure (SBPhs vs SBPbcn: t=2,062, p=0,041 and
DBPhs vs DBPbcn: t=2,610, p=0,010), (figures 1, 2). These
new data confirm Berghoff’s and Geraci’s original state-
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Figure 1. Systolic blood pressure shows a significant increase during
high salt consumption (SBPhs) compared to basal conditions (SBPns).
No alteration of SBP was observed after substitution of salt with an equal
amount of sodium bicarbonate (SBPbcn). Conversely, systolic blood
pressure exhibits a significant decrease during sodium bicarbonate
administration compared to high salt consumption.
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Figure 2. Diastolic blood pressure shows a significant increase during
high salt consumption (DBPhs) compared to basal conditions (DBPns).
No alteration of DBP was observed after substitution of salt with an equal
amount of sodium bicarbonate (DBPbcn). Conversely, diastolic blood
pressure exhibits a significant decrease during sodium bicarbonate
administration compared to high salt consumption.

ments and concern all patients and not only hypertensives,
as usually cited in the literature.

Berghoff’s and Geraci’s study was long neglected, mainly
because investigators perceived the harmful effect of in-
creased salt consumption on blood pressure as an exclusive
effect of sodium, overlooking the obligatory presence of
chloride.

Many years later, Theodore Kurtz et al in 1987 repeated
Berghoff’s and Geraci’s experiment in five hypertensive pa-
tients and showed that administration of sodium chloride
(240 mmoL Na*/day for one week) increased blood pressure
whereas administration of sodium citrate (240 mmoL Na*/
day) for one week had no effect. Furthermore, when blood
pressure was increased by sodium chloride administration
substitution for sodium citrate, in equal amounts, blood
pressure returned to normal values.’

Studies in experimental animals such as stroke-prone
spontaneous hypertensive (SHPSP) rats, Dahl salt-sensitive
rats and DOCA-salt hypertensive rats showed that substi-
tution of sodium chloride with equal amounts of sodium
coupled with other anions such as bicarbonate, phosphate,
aspartate, glutamate and glycinate failed to increase blood
pressure.’

1.2. Physiological role of chloride anions

Chloride anion (CI") is the most abundant anion in mam-
mals because it counteracts the positive charge of sodium
(Na*) and potassium (K*) cations, as well as other positively
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charged macromolecules, to ensure electroneutrality in
biological fluids. Its distribution in the extracellular and
intracellular space exhibits a wide variation. In mammals,
extracellular chloride anion concentrations are about 120
mEg/L while intracellular concentrations vary between
approximately 5-10 mEq/L among neuronal cells, reaching
up to 40 mEg/L in epithelial cells."’

Although its physiological role was long neglected, it
plays a crucial role in biological systems such as intracellular
vesicle acidification through its transmembrane transport,
osmoregulation and cell volume regulation acting as os-
molyte, together with other positively charged osmolytes.
It can also bind with certain proteins such as cathepsin C
and with WNKs, modifying their function. Chloride transport
through cell membranes generates electrical currents if its
moving is not coupled with an equal amount of cations to
ensure electroneutrality (co-transporters) or with exchang-
ersina 1:1 stoichiometry.”

As early as 1956, Otto Hutter and Padsha S. Mahmood
showed experimentally that chloride anions contribute to
skeletal muscle membrane conductance.”? One year later,
Allan Hodgkin and Paul Horowicz obtained the same results
in isolated skeletal muscle fibres.’”* Hodgkin's publication
overshadowed Hutter’s because it concerned isolated
muscle fibre and because of Hodgkin's careful presenta-
tion. After that, Hutter continued his experiments and in
1960, together with Denis Noble, showed, in frog skeletal
muscle, that chloride anions contribute by about 68% to
the muscle’s resting membrane conductance and can pass
the cell membrane, increasing its intracellular concentration
in a very labile way, affected by pH and metallic cations.?
It was shown experimentally for the first time that chloride
anions can pass the cell membrane and stabilise the resting
potential of the membrane, contributing in cell effective
excitability.

In 1971, Floyd Kregenow? showed experimentally that
duck erythrocytes, placed in a hyperosmolar environment
after initial shrinkage, retain their normal volume via the
moving of potassium and chloride ions in intracellular space.
Subsequent investigations showed that cellular volume
regulation is accomplished by discrete mechanisms in
two phases. The first takes place after a few seconds and
mainly triggers ions moving across the cell membrane.
The second last a few hours and concerns the production
and moving of organic osmolytes via the cell membrane.’
Under hyperosmotic stress, the cell inwardly transfers so-
dium, potassium and chloride ions by activation of Na*/
H* exchangers, CI"”/HCO3™ exchangers and Na*:K*:2ClI" co-
transporters (NKCC1). Under hypo-osmotic stress, the cell



120

outwardly transfers potassium and chloride ions via activa-
tion of K*:Cl” co-transporters (KCC) and separate potassium
and chloride channels.” In hyperosmotic stress, chloride
anions predominate amongst ions moving inwards in the
cell and play a crucial role in acute cell volume regulation.

In 1978, Theodore Kotchen and colleagues experi-
mentally showed, in sodium-deprived rats, that chloride
anions and not sodium signals to macula densa cells and
inhibit renin secretion from the juxtaglomerular apparatus.*
Tianxin Yang and colleagues experimentally showed, in
isolated mouse macula densa cell lines, that a low chloride
content and not sodium, in perfusate medium, increases
cyclooxygenase-2 (COX-2) expression and prostaglandin
E2 (PGE2) production.”” Macula densa cells sensing of
chloride content is accomplished via the Na*:K*:2Cl™ co-
transporter (NKCC2), which is the main sodium chloride
co-transporter in the luminal surface of macula densa cells
membrane and is chloride-sensitive. COX-2 expression is
mediated via phosphorylation of p38 and ERK1/2 kinases.”
Downstream propagation of the signal is achieved via
microsomal fraction of prostaglandin E synthase (mPGES),
which increases the synthesis of prostaglandin E2 which in
turn via the EP2 and EP4 receptors increase renin release
from the juxtaglomerular cells.’®

1.3. Sodium chloride transport in the distal nephron

In 1981, Rainer Greger and Eberhard Schlatter dis-
covered the sodium potassium 2 chloride co-transporter
(NKCC2) in the thick ascending limp (TAL) of Henle’s loop
in the rabbit kidney.* They showed that the presence of
potassium ions in the luminal fluid was necessary for the
proper function of the transporter and the stoichiometry
of ion transport was TNa*:1K*:2ClI".

A few years later (1987), David Ellison and colleagues
discovered the presence of the sodium chloride co-trans-
porter (NCC) in the distal convoluted tubule of rats and they
showed that NCC was the main sodium chloride transporter
in the early tubule segment. Chloride was necessary for
sodium reabsorption because removing chloride from
perfusate solutions reduced sodium transport.”

In 1993 and 1994, Geraldo Gamba and colleagues
cloned and purified the thiazide sensitive sodium chloride
co-transporter (NCC) from the urinary bladder of the fish
winder flounder and, soon after, the bumetanide sensitive
sodium potassium 2 chloride co-transporter (NKCC2) from
the rat kidney.’®"?

A few years later, in 1996, David Simon and colleagues
showed that mutations in the SLCT12A3 and SLC12A1 genes,
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encoding NCC and NKCC2, respectively, are responsible
for Gitelman and Bartter syndromes known as salt loosing
tubulopathies and characterised by the presence of hypo-
chloremic-hypokalemic alkalosis, low blood pressure and
increased renin and aldosterone levels.?>?' These discoveries
raised the question of the possible role of chloride anions
in the regulation of blood pressure because the mutated
proteins are mainly chloride transporters and their activity
is regulated by chloride concentrations in the luminal fluid.

In 2004, Nikola Jeck and colleagues discovered a muta-
tion in the CLC-Kb chloride channel (T481S) among Ghana’s
native population, which increases the channel activity
almost 7-fold compared to wild type.? They subsequently
showed that carriers of the mutation exhibited higher
plasma sodium concentrations and increased systolic and
diastolic blood pressure compared to normal individuals.

In 2010, Leviel and colleagues discovered, in B-inter-
calated cells of mice cortical collecting ducts, a sodium-de-
pendent chloride bicarbonate exchanger (NDCBE/SLC4A8),
which is sensitive to thiazide diuretics, and drives 1 Na*and 2
HCO3  ions inside the cell, exchanging them by 1 CI", ensur-
ing cell membrane electroneutrality.? In the same study, they
showed that the parallel action of the sodium independent
CI"”/HCO3™ exchanger pendrin (SLC26A4) recycles chloride
anions inside the cell and extrudes bicarbonate anions to
the tubular lumen. Chloride anions exit the basolateral cell
membrane to the extracellular space via the chloride chan-
nel CLC-Kb and couples with the sodium cation extruded
by the Na*/K*-ATPase and contributes significantly to NaCl
reabsorption by this nephron segment.

1.4.WNKs and sodium-chloride co-transporters

Our knowledge of the crucial role of chloride anions in
regulating blood pressure expanded greatly in the begin-
ning of the new millennium, when Bing-e Xu and colleagues,
in 2000, discovered a new protein kinase, from mouse brain
extractions, which they termed “with-no-lysine kinase-1"
(WNK-1). The name is derived from the fact that the new
kinase lacks the characteristic catalytic lysine (Lys-72) in
B3-helix of subdomain II, which characterises almost all
other known protein kinases. Instead, the new kinase’s
catalytic lysine (Lys-233) is in an atypical position in 2-helix
of subdomain | and it is a serine/threonine kinase.?? Three
more members of this kinase subfamily were subsequently
discovered, termed WNK 1, 2, 3 and 4, respectively.

In 2001, Frederic Wilson and colleagues discovered that
two mutations in the genes encoding WNK-1 and WNK-4
are responsible for a familial form of hypertension with
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hyperkalemia and acidosis. This form of hypertension is
transmitted via an autosomal dominant hereditary pat-
tern and it is known as Pseudohypoaldosteronism type I
or Gordon'’s syndrome. Gordon’s syndrome is expressed
phenotypically as the mirror of Bartter’s and Gitelman'’s
syndromes and is manipulated easily with low doses of
thiazide diuretics, suggesting that the underlying ab-
normality represents NCC gain of function in the distal
convoluted tubule.

After that, some key questions emerged such as: (a) What
are the substrates of WNKs and what is their biological role?
(b) How do these kinases regulate the activity of NCC and
possibly of other ion transporters in the distal nephron? (c)
What is the role of chloride anions in this process?

Subsequent investigations by Alberto Vitari and col-
leagues, of downstream substrates activation by WNKs,
showed that the cellular substrates of WNKs are two serine
threonine kinases known as oxidative stress responsive ele-
ment-1 (OSR-1 kinase) and ste-20 related proline alanine
rich kinase (SPAK kinase), which are conserved in many
species and distributed in multiple organ systems.?
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Accumulated evidence suggests that WNKs phosphory-
late and activate OSR-1 and SPAK kinases which in turn
phosphorylate and activate NCC, NKCC1 and NKCC2 and
also phosphorylate and deactivate the KCC co-transporter.®
Moreover, WNKs inhibit epithelial sodium channel (ENaC)
via inactivation of Sgk1 and also inhibit the renal outer
medullary potassium channel (ROMK) by promoting clathrin
mediated endocytosis (fig. 3). Thus, the coordinated cel-
lular action of WNKs and their substrates points toward
increasing the intracellular chloride anion concentration
in an attempt to conserve intracellular volume.

Bing-e Xu and colleagues also showed that the WNK-1
molecule has the capacity of autophosphorylation of certain
serine residues such as Ser-382 and Ser-378. Phosphoryla-
tion of Ser-382 increases enzyme activity by 100% whereas
Ser-378 phosphorylation increases enzyme activity by only
50%.Thus, these two serine residues and especially Ser-382
act as the main modulators of enzyme activity.?

Alexander Piala and colleagues’ showed that the WNK1
molecule contains in its kinase domain a specialised
structure known as DLG motif, which can interact with a
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Figure 3. Schematic representation of a distal convoluted tubule epithelial cell. Note that decrease in intracellular chloride concentration leads to
WNK activation in a sensitivity manner WNK4>WNK1>WNK3. Downstream activation of OSR1/SPAK kinases leads to phosphorylation and activation
of NCC and phosphorylation and inactivation of KCC. WNKs also inhibit the function of ENaC and ROMK via different mechanisms.
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chloride anion by making hydrophobic chloride hydrogen
bonds between chloride and certain amino acid residues
such as Phe-283, Leu-299, Leu-369 and Leu-371. The
trapping of chloride anions in the DLG motif produces
conformational changes in the WNK1 molecule, which
inhibit Ser-382 phosphorylation and hence induce kinase
inactivation. These findings suggest that WNK1 acts as an
intracellular chloride sensor and modulate its own activa-
tion and deactivation according to intracellular chloride
concentration changes.

In parallel to the above work, in 2010, Leviel and col-
leagues showed, on the luminal surface of intercalated
mice cells, the presence of a sodium-dependent chloride
bicarbonate exchanger (NDCBE), which promotes the elec-
troneutral exchange of 1 intracellular chloride anion with 1
sodium cation and 2 bicarbonate anions from the luminal
fluid.® NDCBE is sensitive to thiazide diuretics. The exchanger
operates in parallel with the sodium-independent chloride/
bicarbonate exchanger pendrin, which is also located on
the luminal surface of intercalated cells, and drives chlo-
ride anions inside the cell by exchanging each with one
bicarbonate anion. Chloride anions exit to the extracellular
space via the chloride channel CLC-Kb, located on the
basolateral cell membrane. In parallel, sodium is driven to
the extracellular space via NaK-ATP-ase. The net result of
the coupled function of NDCBE/pendrin is the absorption
of sodium chloride, in this nephron segment, resulting in
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increases in extracellular volume and blood pressure.

They further produced a line of transgenic mice with
human pendrin gene (TgB1-hPDS) overexpression in interca-
lated cells of the collecting duct and showed experimentally
that transgenic mice exhibited increased chloride absorp-
tion with a concomitant increase of sodium absorption via
the epithelial sodium channel (ENaC) and NDCBE.?” When
animals were fed with an increased sodium chloride diet,
they developed hypertension but when an equal amount
of sodium bicarbonate was administered, their blood pres-
sure was not altered significantly. These findings indicate
that pendrin overexpression in intercalated cells produces
a form of chloride-sensitive hypertension.

2. CONCLUSIONS

After almost one century of vigorous research efforts we
now know that although sodium is the principal extracel-
lular cation determining extracellular volume and hence
blood pressure control, its reabsorption by the kidney
and movement to the extracellular space is principally
dependent on chloride anion. WNKs are the housekeepers
of intracellular chloride concentration, striving to preserve
intracellular volume. Pendrin plays a crucial role in sodium
chloride reabsorption in the distal nephron. Given this,
it may be time to talk of “chloride-sensitive” and not of
“sodium-sensitive” hypertension.
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H aptnplakn uméptaon gival pia amo TiG TAEOV KATAOTPOPIKEG AOOEVEIEG TWV CUYXPOVWYV KOVWVIWV. HoNn amd to 1920
o Frederick Allen €6&1€e OTI 0 TEPLOPIOUOG TNG TTPOOANYNG VATPioU BEATIWVEL TNV LTTEPTAON. TN CUVEXELQ, TO 1929,
ol Robert Berghoff kat Angelo Geraci dnpoocigsuocav pia KAVIKA HEAETN oTnv omoia £8e1§av OTL n xopriynon auvénué-
VNG TOoOTNTAG XYAWPLoUXoUL vatpiou o€ 50 acBeveic odnyoloe og alENon TNG APTNPELAKNG TTiEONG EVW N {Ola TOoOTN-
Ta SittavOpakikoL vatpiou Sev gixe kapia emidpaon otnv mieon. Auth ATAV N TPWTN KAVIKA MEAETN O avOpwTToug N
oroia €6&1&e 6T mMOAVWG N av§Non TNG APTNPELAKAG TTIIECNG TTOL TTAPATNPEEITAL O€ KATACOTACELG AUENUEVNG TIPOCANYNG
aAaTioV O@EINETAL OTO AVIOV XAWPIOUL KAl OXL OTO VATPLO. TNV SeKAETIO TOU ‘70 S1amoTWONKE MEIPAMATIKA OTL TO AVI-
OV YAwpiov €xel oLOLAOTIKO POAO OTN PUBUICN TOU EVOOKUTTAPIOL OYKOU KAl 0TH ONUATOSOTNON €KKPIONG PEVIVNG
MECW TWV KUTTAPWV TNG TTUKVAG ONAAG. XTa péoa TNG SEKAETIOG Tou ‘90 n avakAAupn OTt HETAANAEEIG TwV YoviSiwv
TTOU EPOPEVOLV TN CUVOECN TWV CUVHETAPOPEWV VATPIOU-YAWPIoU, OTO TTaXL aviov OKENOG TNG ayKUANG Tou Henle
Kal OTO ATIW ECTIEIPAMUEVO VEQPLIKO CWANVApPLOo, evOUVOoVTAL YIa TNV EUPEAVION TwV cuvEpouwyV Bartter kat Gitelman,
avtioTtolxa, SnuioVpynoe BACIUEG UTTOVOLEG OTL TIIBAVWG TO aviov YAwpiov mailel mpwTevOVTA PONO OTNV PUOUION TNG
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APTNPIAKAG TTIEONG. ZTNV XAPAUYN TNG VEAG XIALETIOG AVAKAAUPONKE Ia VEQ OPASA TIPWTEIVIKWY KIVOOWVY OTIG OTTOIEG
860nke n ovopaoia “With no-lysine-kinases” (WNKs) €€ aitiag tTng dtumng 6£€ong tnG KATAAUTIKAG Aucivng 0To HOPLO
TouG. Eva xpdvo petd avakaAueOnke ott HeTAAAAEELG TwV Yovidiwv Twv WNK1 kat WNK4 euBuvovTtal yia tnv eued-
VION HIOG HOPYPNG OIKOYEVOUG UTTEPTACNG TTOU CUVOSEVETAL ATTO UTTEPKAALAIMIA KAl 0E€WON YVWOTHG Kal WG PeLSAG
UTTOAASOCTEPOVIOUOG TUTTOU Il ) oUVSpoo Gordon. Ot wg Avw avakaAUYELG €Bgocav ETTi TATNTOG TO EPWTNMA YA TOV
mMOavo MaBoyeveTIKO PONO TWV CUVUETAPOPEWYV VATPIOU-XAWPIou oToV ATTw VEPPWVA oTnV untéptaon). H épeuva mou
akoAouBnoe £6e1&e 611 ot WNK Kivaoeg Aeitoupyolv wg evOoKUTTAPLoL aloONnNTAPES XAwpiou kal pubuifouv avtiotoxa
TNV $paCTNPIOTNTA TWV CUVHETAPOPEWY VATPIOU-YAWPIOL 0ToV Anw VE@PWva. Emi mAéov amodeixOnke 6TL 0 aviaAAd-
KTNG XAwpiou/SittavOpakikwy, yvwotog wg Mevtpivn (pendrin), mou ekgpdletal ota B-epBoOAlpa kiTTapa ToL abpol-
OTIKOU cwAnvapiov, maifel CNUAVTIKO pONO OTNV EMAVAPPOPNON XAWPIOUXOUL VATPIOU artd TO CUYKEKPIUEVO TUR A
TOU VEQ@PWVA. ZUUTTEPACHATIKA LETA aTtd OXeSOV £vav aAlwVaA EMICTAUEVNG €PELVAG KATASEIXONKE OTL N SlaKUTTAPLIKA
METAPOPA VATPIOU OTOV ATIW VEPPWVA EMTEAETAL KUPIWG HECW CUPUETAPOPAG LE XAWPLo. To avidv xAwpiou mrailel
TIPWTEVOVTA POANO OTNV EKKPLON PEVIVNG KAl TNV pLuBULon Tou evdokuttapiou éykou. Ot WNK kivaocec maiouv to poAo
PLUBLIOTH TNG EVOOKUTTAPIAG CUYKEVTPWONG XAWPIOU Kal PECW auToL Tou evSoKUTTAPioL Oykou. MeTd amd autd iowg
€ival Kalpog va IAAUE yia «xAwplogvaicOnTn» Kal Xl «vatplogvaicOntn» uméptaon.
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LABORATORY PROCEDURE
EPTAXTHPIAKH ME©OAOL

The hard way from bench to bedside

History lessons from the pathogenesis of
idiopathic membranous nephropathy (MN)

Membranous nephropathy (MN) is one of the most common causes of
adult nephrotic syndrome. Histopathology involves typical subepithelial
immuncomplexes, with an obvious pathogenetic role. Today, the study of
pathogenesis, which began in 1959, has proven that MN is an organ-specific
autoimmune disease. Our aim was to follow and draw some historical les-
sons from this 60-year long course of studies on MN. Heymann nephritis
(HN; 1959) is the classical animal model, in which the pathogenetic role of
immuncomplexes in MN was first established. HN is induced by injection in
rats of tubules brush border (BB) antigens (active HN) or the corresponding
antibodies (anti-BB; passive HN). In 1978, lesions of HN forming ex vivo after
anti-BB injection in an isolated perfused rat kidney model, i.e. in the absence
of circulating BB antigens, proved that immune-complex formation occurs
in situ. In 1982, megalin was identified as the epithelial auto-antigen in HN.
However, as megalin could not be detected in human podocytes, pathogen-
esis of human MN still remained unresolved. In 2002, neutral endopeptidase
was identified as the podocyte antigen in cases of antenatal allo-immune
human MN, clearly implicating the pathogenetic role of podocyte membrane
proteins and in situ immune-complex formation. In the next years, phospho-
lipase A2-receptor and Thrombospondin type-1 domain containing 7A were
identified as organ-specific auto-antigens associated with MN. The maxim
“sciencia facit altus” could precisely describe the evolution of 60 years of
research on the pathogenesis of MN, which was decisively promoted with
the breakthroughs made in the last 20 years. This pattern may change as we
reach the exciting new scientific era.
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1. INTRODUCTION

Membranous Nephropathy (MN) is one of the most
common causes of adult nephrotic syndrome.’ It was first
described and defined clinically and histopathologically
in 1959.2 Its histopathology involves typical sub-epithelial
immune complex deposits and gradual thickening of the
basement membrane. These immune complexes activate
C5b-9, the complement membrane attack complex, which
is the major mediator of proteinuria.

The majority of cases with MN (about 80%) are idiopathic
and 20% are associated with autoimmune disease, infection,
malignancy or drugs. The clinical course of idiopathic MN is
varying and 30% of cases have a spontaneous remission of

nephrotic syndrome, while 30% show a progression towards
end-stage renal disease within 5-15 years from diagnosis.?

Research on the pathogenesis of MN began from the
first clinicopathological description? and the development
of the experimental animal model of Heymann Nepritis (HN)
in 1959.“ From this beginning, the research —still ongoing-
formulated three possible mechanisms for the formation
of the sup-epithelial immune complexes (fig. 1).

« Preformed circulating immune complexes are entrapped
in the sup-epithelial basement membrane

- Circulating pathogenic antigens are planted in the sup-
epithelial space, where they bind with autoantibodies
to form immune complexes in situ
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Figure 1.The three possible mechanisms of the sup-epithelial immune
complex formation in membranous nephropathy (see text for details).

- Autoantibodies bind to pathogenic antigens inert to
the podocyte cell membrane with subsequent in situ
sup-epithelial immune complex formation.

Today, research has proven that MN is an organ-specific
autoimmune disease.’ The aim of the present study was to
draw some historical lessons from this 60-year long course
of studies on MN.

2. HEYMANN NEPHRITIS

Heymann nephritis (HN; 1959) is the classical animal
model of MN, in which the pathogenetic role of immune
complexes was first established.? In the initial experiments
by Heymann, a paediatrician from Cleveland (OH, USA),
nephritis was induced by immunisation of Lewis rats by
whole kidney extracts. From the crude kidney extract only
the fractions from the tubules brush border (BB, Fx1A)
induced HN (active HN). In addition, passive immunisation
with injection of Lewis rats with the corresponding antibod-
ies (anti-BB; anti-Fx1A) induced passive HN. Because HN
was not induced by glomerular but rather by tubular BB
extracts, the model of active HN indicated that the deposits
came from circulating immune complexes. However, the
model of passive HN in rats argued against this scenario
and supported the possible pathogenetic role of antigens
inert to the podocyte’'s membrane (fig. 1).°

This question was answered with certainty only 20 years
later (in 1978), when two groups independently showed in
anisolated perfused rat kidney model, that HN lesions form
ex vivo after anti-BB (Anti-Fx1A) injection (fig. 2). The forma-
tion of sup-epithelialimmune complexes in the absence of
circulating BB antigens finally proved thatimmune-complex
formation in HN occurs in situ.” For this reason, research
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Figure 2. Active Heymann Nephritis (HN), 3-4 weeks after immunisation
of Lewis rats by renal brush border (BB) antigen (Fx1A). Passive HN 3 days
afterinjection in Lewis rats of (sheep or rabit) antibodies against rat renal
BB antigen (anti-Fx1A). Formation of sup-epithelialimmune deposits in an
isolated perfused rat kidney after addition in the perfusate of antibodies
against rat renal BB (anti-Fx1A).

efforts intensified to assess the auto-antigen responsible
for HN in rat podocytes.

These efforts finally bore results in 1982. Megalin was
identified as the epithelial auto-antigen in HN. These find-
ings, 33 years after Heymann’s first description, allowed a
significant clarification in the pathogenesis of Heymann
nephritis.®? Furthermore, it seemed absolutely justified
to hypothesise that human membranous nephropathy
would follow a similar pathogenetic pattern with HN, also
involving megalin.? However, really unexpectedly megalin
could not be detected in human podocytes.’*

3. ANTIGENS IN MEMBRANOUS NEPHROPATHY

Megalin is localised in tubular epithelial cells but not
in human podocytes.® For this reason, the pathogenesis of
human MN still remained unclear. For many years, all efforts
to assess an auto-antigen in human podocytes with a role
in human MN similar to the role of megalin in HN were
unsuccessful.’ This failure was most probably due to the
reduced sensitivity of the applied methodology, especially
of mass spectrometry, and the use of cultured podocytes
as the main source of antigens.

In 2002, neutral endopeptidase was identified as the
podocyte antigen in cases of antenatal allo-immune human
MN,? clearly implicating the pathogenetic role of podocyte
membrane proteins and in situ immune-complex forma-
tion. This impressive proof that the formation of immune
complexes in MN occurs in situ led to the intensification of
all research efforts to assess the auto-antigen responsible
for MN on human podocytes.
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Finally, in 2009 and 2014, two human podocyte proteins
were identified as pathogenetic antigens of idiopathic
MN. Specifically, phospholipase A2-receptor (PLA2R) and
thrombospondin type-1 domain containing 7A (THSD7A)
were identified as organ-specific auto-antigens associated
with MN.”"’? A long-standing problem was solved.

The methodological approach was similar to the stud-
ies on HN 25 years earlier. It was also based on microdis-
section of human glomeruli, proteomic technology and
mass spectrometry. However, the technological precision
of the implemented methods was better in these recent
studies and represented a central contributing factor for
success. However, the main reason for this success is that
non-reducing conditions were applied during the detec-
tion procedure. This is based on a simple idea, namely that
under non-reducing conditions the disulfide bonds remain
intact and protein conformation does not change. Indeed,
the antibody reactive epitopes of both antigens involved in
idiopathic MN were reduction-sensitive (i.e. conformation-
dependent epitopes) and the serum samples from patients
with MN did not recognise the antigens under reducing
conditions.
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4. CONCLUSIONS

Research on the pathogenesis of MN began in 1959 with
the description of HN the experimental animal model for
MN. Thereafter, the first step forward was to prove the in situ
formation of immune complexes in HN. This was achieved by
an ex vivo model, applied simultaneously by two scientific
groups (1978). The second decisive step was to show that
the same principle also applies in human idiopathic MN.
Progress came from a rare case of neonatal MN analysed
with scrutiny by a specialised group in 2002. The final step
was then to identify the specific podocyte auto-antigens in
MN, as was already done for HN in 1982.This was achieved
thanks to technology and to a very simple idea, namely that
the antigen epitopes might be conformation-specific and
thus reduction-sensitive (in 2009 and 2014).

The maxim“sciencia facit saltus” could precisely describe
the above-described evolution of 60 years of research on
the pathogenesis of MN, which was decisively promoted
with the breakthroughs made in the last 20 years. This pat-
tern may change, or simply become faster, as we reach the
exciting new scientific era.

MEPIAHYH

.........................................................................................................................................................

O SUGKOAOG SPOHOG ATIO TOV TAYKO TOU EPYACTNPIOU GTNV KAivn Tou acgOevoug. IoTopikd padnpata
ano ToV MAOOYEVETIKO UNXAVIOUO TNG 1610maboug pepBpavwdoug omeipapatoveppitidag
I. ZSTEOANIAHZ," E. NIKOAAQOY,! ®. KAPAXABBIAOY,? T. EAEYOEPIAAHZ," A. AIAMANTOINOYAOZX3
'NeppoAoyiké Tunua, MNMavemotnuiaké Noookoueio Adptoag, Adploa,
2Epyaotripio ®apuakoAoyiag, MNavemotnuiaké Noookoueio Adpioag, Adptoaq, 3latpikry ZxoAn, EOviko
kat Kamodiotpiakd lMNMavemotruio ABnvwy, ABriva kat Idpuua NovUpou lotopiag tng latpikrig, ABriva

Apxeia EAAnvIknG latpikric 2020, 37(ZuurnA 2):125-128

H pepBpavwdng veppomdBeia (MN) gival n mo ocuxvr aitia Ve@pwaoikol cuvSpopou oToug eVAAIKEG. H icTtommaBolo-
yia EUITAEKEL TUTTIKA UTTOETTIONALOKA AVOCOCUUTTAEYUATA, HUE ERPAVH) TTAOOYEVETIKO PONO. ZAUEPQ, N MEAETN TNG TTA-
Boyéveong Tng, n omoia dpxloe to 1959, éxel amodeifel 0TI N MepBpavwdng NeppomdBela amoteAei pla avtodvoon
Q0BO€VEIQ OCUYKEKPIMEVWY OPYAVWV. STOXOG HAG TAV VA TTAPAKOAOUOOOUE Kal VA AVTAN)OOUME UEPIKA IOTOPIKA
paBnuata and TNV €ENKOVTAETH TTOPEIQ TWV HEAETWY TTAVW 0Tn MepBpavwdn veppomdbela. H veppitida Heymann
(HN, 1959) amote)ei To KAAGIKO (WIKO LOVTENO OTO OTT0i0 KABIEPWONKE Yla TTPWTN @OPA O TTAOOYEVETIKOG POAOG TWV
avoocooupunmAeypdtwyv otn MN. H veppitida Heymann emdyetal e éveon o€ apoupaioug avtlyovwy (evepyoug HN)
WYNKTPoeIdSoug mMapu@n¢ (BB)  Twv avtioTolwv avTicwudTwy (avTiyova PnKTPoEeISoug mapu®ng, madnTIKh VEQPITI-
&a Heymann). To 1978, ol aAAOIWOEIG OXNUATICHWY eX Vivo TnG ve@pitidag Heymann petd anod éveon avilyovwy Yn-
KTPOEIB0UC TAPUPNG OE £VA ATTOOVWUEVO OVTENO EUTTOTIOMEVOU VE@POU apoupdiou, SnA. armoucia KUKAOPOPOU-
VIWYV avTlyovwVv YnKTPoeldols mapu@ng, amédet§av 6Tt 0 oXNUATIOHOG AVOCOCUUTMAOKOUL TTIPOKUTITEL in situ. To 1982,
n peyalivn (megalin) avayvwpioTnkKe wg To emMONAIaKO autoavTlydvo oth ve@pitida Heymann. Qotdéoo, kabwg dev
gival duvaTtn n avixveuon tTng peyaiivng ota avOpwriva modokuttapa, n maboyéveon tng MN otov dvBpwro mapé-
peve ave€yntn. To 2002, n oudétepn evOOMENTIOACN AVAYVWPICTNKE WG TO AVTIYOVO TTOSOKUTTAPWY OE TIEPITITW-
OEIG TIPOYEVVNTIKNG aANodvwong avBpwmivng MN, TTou CUVETTAYETAL CAPWG TOV TTAOOYEVETIKO PONO TWV TIPWTEIVWV
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NG MEMPBPAVNG TTOSOKUTTAPWY Kal TOV in Situ GXNUATIOUO AVOCOCUMTTIAGOKOU. Ta eméUEvVa £Tn, o urtodoxEag A2 pw-
o@oAuTdong Kat n OpopPoomovdivn TUTou-1 TToL TTEPLEXEL 7A TAUTOTTOINONKAV WG AUTOAVTIYOVA CUYKEKPIUEVWY OP-
yavwv mou oxetiCovtal pe T MN. To aiwpa «n emotriun kavel GAuata» B6a umopoUoe va TIEPIYPAYEL UE aKpiEla TNV
£€ENEN TNG E€NKOVTAETOUG épeuvag TAvw otnv mabBoyéveon tTng MN, n omoia TPOXWPNOE ATTOPACIOTIKA UE TIG AVa-
KAAUWELG TTOU €ylvav Ta TeAeuTaia 20 xpovia. AUTO To MOTio evdéxeTal va aAAA&el KOBWG PTAVOUIE OTN CLVAPTIA-
OTIKI) VEQ ETTIOTNHOVIKN ETTOXN.

Né&eig eupeTnpiou: IoTopia TNG LATPLIKAG €pguvag, Meyalivn, MepBpavidng veppormdOela, Neppitic Heymann
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HERBAL MEDICINE
BOTANOAOIIKH ©EPATIEIA

Nephrology in an Alexandrian manuscript
of late antiquity

A medical manuscript with the title Dynameron is kept in the Marciana Na-
tional Library of Venice (Cod. gr. Z. 295) and originates from a text initially
written in Greek by a physician named Aelius Promotus, who lived and worked
in Alexandria (1st to 2nd century AD). This manuscript should not be confused
with the enormous Mega Dynameron of Nicolaos Myrepsos, with 2667 recipes,
which was written in the 13th century. Dynameron of Aelius Promotus contains
130 chapters dealing with different diseases and their treatment, described
in 870 recipes. In the cited 41 recipes related to ailments of the kidneys and
the urinary bladder, are included almost 80 different herbs, 6 ingredients
of animal origin, and also 1 mineral. The large number of ingredients used
in each recipe implies that Aelius Promotus was a follower of the so called
“Empiric school” of medicine, although in his work are easily recognizable
also influences from other theoretical sects. Many of the herbal ingredients
proposed by the author are known for their diuretic, spasmolytic, analgesic
and antiseptic properties. Hence, they are suitable for treating nephrolithiasis,
strangury, dysuria, hematuria, as well as inflammations of the kidneys and
the urinary bladder. Some of the recipes refer to ingredients that cannot be
granted any apparent therapeutic reasoning. Additionally, some treatments
seem more like superstitious rituals. However, when Dynameron is evaluated
asawhole, the conclusion is that Aelius Promotus was a competent practicing
physician with great experience, typical of the famous medical tradition of
Alexandria during the late Roman era. There is evidence that Dynameron was
highly estimated and was copied several times thereafter, in order to serve as
a therapeutic manual for the common ailments a physician might encounter
in his everyday practice.

1.INTRODUCTION

Rome.?
In Hellenistic and Roman Alexandria, there was a re-
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at that time acted as a Cardinal of the Catholic Church in

markable progress in medicine and surgery, partly due to
the pre-existing local healing practices and the anatomical
knowledge gathered along time as a result of the embalm-
ment of the dead.”? Many archaeological findings show the
existence of a variety of elaborate surgical instruments,
made mainly of bronze.?

A physician who lived and worked in Alexandria is Ae-
lius Promotus (second half of the 1st and first half of the
2nd century AD), who wrote a large treatise with the title
Dynameron,* containing detailed recipes for the treatment
of numerous diseases. A copy of this work, made in Sicily in
the 15th century, is currently kept in the Marciana National
Library of Venice (Cod. gr. Z. 295).° This manuscript has been
made upon order of Basilios Bessarion (1403-1472), who

The present article describes and discusses for the first
time the parts of Dynameron referring to remedies and
diseases related to the kidneys and the urinary bladder.

2. THE AUTHOR AND THE MANUSCRIPT

Little is known about Aelius Promotus and his life. The
manuscript has the title Dynameron by Aelius Promotus of
Alexandria, indicating that he lived in Alexandria and may
have been also born in this city. Based on chronological
clues, one can conclude that Aelius Promotus practiced
medicine in the first half of the second century AD. In
Dynameron, he acknowledges three other physicians, as
his sources: Soranus (recipe 6, Chapter 3), Menemachus
(recipe 1, Chapter 19) and Hermogenes (recipe 4, Chapter
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63). At least Soranus of Ephessus, had lived and worked
in Alexandria during the turn of the first to the second
century.” The author mentions that one recipe for the treat-
ment of respiratory diseases had been used by the troops
of Emperor Trajan (recipe 8 in Chapter 35). We know that
Trajan (Marcus Ulpius Traianus) died the year 117 AD, while
still in charge of a military expedition against Parthians in
northern Mesopotamia.?? So, at least this piece of infor-
mation must have been added to the text after the year
117 AD. On the other hand, Galen, in his book on Synthetic
remedies, describes a collyrium for trachoma referring to
it as a “recipe of Aelius”’ Indeed, in Dynameron there are
several ophthalmological preparations with a composition
similar to the one described by Galen. Knowing that Galen
had lived for a while in Alexandria, he was very likely to have
known the work of Aelius Promotus. These associations
suggest that his reference to “Aelius” concerns indeed Ae-
lius Promotus of Alexandria. Therefore, Dynameron should
have been written before 160 AD, when it is estimated that
Galen started writing his own books.

Aelius has used the Greek language of late antiquity,
known as “Biblical Greek” or “Koine Helliniki’, the lingua
franca of much of the Mediterranean region and the Middle
East, following the expedition of Alexander the Great."
The word Dynameron is relevant to the word dynameis
(actions of medicinal products), where also the modern
term Pharmacodynamics originates from.

Dynameron, has the form of a“vade mecum”, a practical
manual of therapeutics, with 870 different recipes for the
treatment of 130 pathological contitions.

3. RECIPES IN DYNAMERON RELATED WITH
NEPHROLOGY

Aelius Promotus describes in Dynameron 36 different
recipes of nephrological interest, which are allocated in
the following 4 chapters: Chapter 15:“Patients with kidney
diseases” Chapter 16:“Urolithiasis and diuretics”. Chapter
17: “Diuretics”. Chapter 18: “Ailments of the bladder and
urination of blood"

The recipes of each chapter are presented with as-
cending enumeration. A standard recipe includes: (a) The
diseases for which it is indicated; (b) all required ingredients
and excipients, with their respective weight or volume
units; (c) instructions for the proper mixing and preparing
the ingredients; and (d) dosage and also directions for ad-
ministration. For reasons of simplicity, in the recipes cited
here only the names of the ingredients are mentioned,
without the respective weight and volume units. All ingre-
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dients used in these recipes are presented in table 1, with
comments on their identity, as well as a short description
on their therapeutic use in antiquity, whenever possible.

3.1. Chapter 15. Patients with kidney diseases
(Mpd¢ veppitikouc)

3.1.1. Patients with kidney diseases, suffering from empy-
emas, gastric ailments, and recent or chronic catarrh.

Ladies’ seal, Crocus, Torchwood, Myrrh, Spikenard, Dog
rose, Storax, Camel’s hay, Frankincense, Costmary, Apple,
Raisin, Wild carrot, Honey, Sweet wine. Give with honey
diluted with water, or with sweet wine, a quantity equal
to an Aegyptian bean or to a haze Inut.

3.1.2. Patients with kidney diseases and difficulty in mic-
turition (strangury).

Costmary, Parseley, Black pepper, Sweet wine. Smash and
dilute in sweet wine and give the half with a probe.

3.1.3. Kidney diseases.

Wild carrot, Anise, Cucumber, Celery, Alexandrian senna,
Bay laurel, Giant fennel, Alpine valerian, Water. Dilute with
water and make lozenges having the size of the seed of
lupin. Give with empty stomach, at bedtime, with up to
three cups of water.

3.2. Chapter 16. Patients with urolithiasis and
diuretics (Mpoc¢ MBivTag Kai SloupnTiKA)

3.2.1. Patients with urolithiasis, from my own experience.
Bay laurel, Black pepper. Give a large spoonful, with
honey diluted in warm water.

3.2.2. Diuretic, and for patients with urolithiasis, or dif-
ficulty in micturition.

Henbane, Hemlock, Opium poppy, Celery, Cucumber, Pine
cones, Mallow, Almonds, Walnuts. Give for improvement.

3.2.3. Diuretic, and for patients with urolithiasis.
Myrrh, Wild carrot, Crocus, Bitter almonds. Give to drink
with water.

3.2.4. Suitable for dissolving kidney stones.
Bay laurel. Boil pieces of bark of bay laurel in water, until
it evaporates to one third. Give to drink. Very effective.

3.2.5. Patients urinating blood.
Myrrh, Cabbage, Opium poppy. Dilute with sweet wine.
Make pills and give the patient.

3.2.6. Breaking down the stones of the kidney and expel-
ling them.

Baldmoney, Purple betony, Parseley, Rock foil, Gromwell,
Flax, Wild carrot, Skirret, Jews’stone, Black pepper, Wine, Honey.
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Table 1. Ingredients in the recipes of Dynameron referring to diseases of the kidneys and the urinary bladder.

Name

Description

Comments

Alexandrian senna - Kaoia

Almonds - Kdpua Gdota

Alpine valerian* - Napdog [KeAtikn]

Alumen - Ztuntnpia
Anise* -’Avvngov
Apple - MfjAov

Arabic gum* - ApaBIKOv KOPUL

Asarabacca* - Acapov
Baldmoney* — Mijov

Bay laurel* - Aagvn

Bitter almonds — Kdpua [mkpd]

Black pepper - Ménept péhav
Butchers's broom* - KopdA\iov
Cabbage* - Kpdupn [omépual

Camel’s hay - Zxotvav0o¢

Caper bush* - Kanmapig [pigal

Cardamom?* (green) — Kap&apwpov

Castoreum - Kaotéplov

Celery* — Xé\vov [knmaiov]
Chicken egg - Qov [popnTdv]

Cicadas - Téttiyeg

Costmary* - Kdotog

Crocus* — Kpokog

Cucumber* - Zikug [uepog]

Cyclamen* — Kdooapog

Dog rose* —'Poda [@UAAa]

Fennel* - Mapabpov

Field mushroom* — Ayapikov
Figs (dried)* - laoyadeg
Flax seed* — Aivoomeppov

Frankincense - Aifavog

Giant fennel* (oleoresin) -
Appwviakov [Bupiapal

Senna alexandrina (Fabaceae)

Prunus dulcis (Rosaceae)

Valeriana celtica (Caprifoliaceae)

The hydrated double sulfate salt of aluminium
Pimpinella anisum (Apiaceae)

Pyrus malus (the fruit) (Rosaceae)

The dried exudate of Vachellia seyal (Fabaceae),
known as “Red acacia”

Asarum europaeum (Aristolochiaceae) (the root)
Meum athamanticum (Apiaceae) (the root)

Laurus nobilis (Lauraceae) (decoction
of the dried fruit or the bark)

Amygdalus communis var. Amara (Rosaceae)
The nuts (bitter almonds)

Piper nigrum (Piperaceae) (the fruit)

Ruscus aculeatus (Asparagaceae) (the root)
Brassica spp (Brassicaceae) (the seeds)

Andropogon schoenanthus (Graminaceae)
(the essential oil)

Capparis spinosa (Capparaceae) (the root)
Elettaria cardamomum (Zingiberaceae).

Secretion of the perineal sacs of European
beaver (Castor fiber, Castoridae)

Apium graveolens (Apiaceae)
The raw egg of Galus galus (Phasianidae)

Dried cicadas (Tibicen plebejus, Cicadidae),
collected during summer

Tamasetum balsamita (Asteraceae), or
Saussurea lappa (Asteraceae)

Crocus sativus var. graecus (Iridaceae) (the
stigmas of the flower)

Cucumis sativus (Cucurbitaceae) (the seeds)

Cyclamen hederifolium (Primulaceae) (the bulb)

Cynorrhodom (Rosa canina, Rosaceae) (the
leaves)

Foeniculum vulgare (Apiaceae) (the seeds, the
decoction of the plant)

Agaricus campestris (Agaricaceae)
Ficus carica (Moraceae) (the dried fruit, dried figs)
Linum spp. (Linaceae) (the seeds)

Boswellia sacra (Burseraceae) (the resin)

Ferula communis var. brevifolia (Apiaceae)
(the resin)

Laxative and fungicide

Source of minerals and other useful nutrients

Strong diuretic

Astringent (reducing mucosal secretions)

Carminative (reducing flatulence), diuretic and expectorant
Digestive

A mixture of glycoproteins, used as an excipient. As
emollient in urolithiasis

Diuretic and emmenagogue
Antiseptic and against cough. Used as a diuretic

Digestive (the essential oil of the fruit and the leaves).
Used in strangury

They contain amygdalin, which eventually yields
glucose, benzaldehyde and traces of hydrocyanic acid

Digestive, stimulating, antibacterial, antipyretic

Diuretic

Mild laxative and diuretic

A native plant of Near East, with diuretic and antiseptic
properties

Diuretic, emmenagogue and carminative
Expectorant and gastroprotective

Antiinflammatory

Diuretic, especially the seeds
A source of protein

No information available

Digestive, astringent, antiseptic and diuretic

Diuretic, not only the stigmas but also the root, when is
taken with wine

Diuretic, laxative and vermifuge Suitable for ulcerations
of the bladder

Purgative and diuretic

Antiinflammatory, antimicrobial, astringent

Carminative, digestive, lactogogue and diuretic.
Suitable for kidney diseases and dropsy

Suitable for kidney diseases with dysuria
Laxative and diuretic
Diuretic and digestive

A native plant of Near East with aromatic resin and
presumed sedative and diuretic properties

Digestive and against dysentery. According to
Dioscoridis, it may provoke hematuria

Brackets contain additional specific information in the original text of Dynameron. The asterisk (*) denotes that the plant is included also in the work Materia Medica of
Dioscoridis.”?’> Other sources were: Theophrastus,?’ Langkavel,?? Schauenberg and Paris,”® Riddle,** and an internet database on “Greek flora®”
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Table 1. (continued) Ingredients in the recipes of Dynameron referring to diseases of the kidneys and the urinary bladder.

Name

Description

Comments

Giant Tangier fennel* -
Kupnvaikog 01106 (Zikglov)

Ginger - Ziyyifept
Grass* — AypwaTig fotdvn
Grecian bladderseed — Quoalhig

Botdvn

Gromwell* (common) —
AiBoomeppuov

Ferula tingitana (Apiaceae) (propably the dried
oleoresin of the sap: Assa foetida in lacrymis
(silphium)

Zingiber officinale (Zingiberaceae)
Cynodon dactylon (Poaceae) (decoction of the
plant)

Vesicaria graeca (Brassicaceae) (the seeds)

Lithospermum officinale (Boraginaceae)

Hazelnuts - Kapua [Movtika, AemoBévta] Corylus colurna (Betulaceae) (the nuts)

Hemlock* - Kwvelov
Henbane* - "YogkUapog

Hogweed - Z¢povSUNiov

Honey* - MéA

Hyssop* -"YoowTrog [KpnTikdc]

Iris* (bearded) - "Ipig

Jews' stone* — TnkdABog appnv
kat OAAUG (“male” and “female”)™?

Laceflower* — Appi

Ladies’ seal* (or Red bryony,
or Cretan bryony) - ®UA\ov

Linseed* — Awvoomeppa

Liquorice* - MukUpp1la

Mallow* (common) - MoAoxn
[aypia, onéppal

Mullein* — ®A6pog [pAo1d¢ picag]

Myrrh* - Zu0pva (Smyrna, Balsam
of Mecca) (the resin)

Nut grass* — Kumepog [oméppual

Opium poppy* - Miikwv

Oreganon* - Opiyavov

Panax* - MNavakec (o) [piga]

Parseley* - Metpooéivov
[Makebovriolov]

Conium maculatum (Apiaceae)
Hyoscyamus niger (Solanaceae)

Heracleum sphondylium (Apiaceae)

Honey, often referred as “honey of Attica’,
was usually diluted with water

Hyssopus officinalis (Labiatae) (Cretan)

Iris germanica (Iridaceae) (the rhizome)

Lapis Judaicus, Lapis Syriacus, Phaenicites, or
Tecolithos (“solvent stone”)

Ammi majus (Apiaceae)

Bryonia dioica (Cucurbitaceae). The curcubit
ampelos leuké of Dioscoridis

Linum usitatissimum (Linaceae) (the seeds)

Glycyrrhiza glabra (Fabaceae) (the root)

Malvassilvestris (Malvaceae) (the seeds)

Verbascum thapsus (Scrophulariaceae)
(the bark of the root)

Balsamodendron myrrha (Burseraceae).
A native plant of Near East

Cyperus rotundus (Cyperaceae)
(seeds and the stem of the flower)

Papaver somniferum (Papaveraceae)
(the sap of the fruit)

Origanum vulgare (Labiatae) (boil to reduce
to one third)

Opopanax hispidum (Apiaceae) (the root)

Apium petroselinum (Apiaceae)

A foul-smelling resin with applications against gastric
and respiratory ailments

Digestive, antiemetic, spasmolytic, antiinflammatory,
antibacterial

A potent diuretic, also effective against urolithiasis,
with antiviral and antimicrobial properties

No data available

Diuretic with stone dissolving properties, sedative and
antipyretic

Arrich dietary source of proteins and minerals
At very low doses, for urinary bladder infections
At very low doses, as a spasmolytic

Antiseptic, analgesic, digestive, antidiarrheal and
antiepileptic

As an excipient, for improving the taste of the active
ingredients

For sore throat and as an expectorant. It has also
beneficial effects in urinary tract infections

Suitable as an excipient, because it contains aromatic
viscous substances

Fossil spines of the sea urchin Balanocidaris (now
extict). Powder or shaves were used with the belief
that they dissolve urinary stones

For dysuria

A strong purgative, which has been used for gastro-
intestinal disorders, lung and liver diseases, as well as
a diuretic

A laxative mucus preparation, in gastritis and enteritis

Beneficial in gastritis and gastric ulcers. Also, as an
expectorant. Proposed for the inflammations of the
kidneys and the urinary bladder

Diuretic and astringent. The seeds have soothing
properties in ailments of the urinary bladder

Astrigent, suitable to treat diarrhea. Also as an
expectorant

“Balsamon’, a resin with antiseptic and diuretic properties

As a diuretic, in nephrolithiasis and dropsy

A sedative with strong analgesic and anticough
properties

Smasmolytic, digestive, carminative, expectorant, with
anticough properties. Used in dropsy

Diuretic. It is mentioned by Theophrastus and also by
Dioscorides who suggests its use in strangury

Diuretic for patients with pain in the kidneys or the bladder

Brackets contain additional specific information in the original text of Dynameron. The asterisk (*) denotes that the plant is included also in the work Materia Medica of
Dioscoridis.”?’> Other sources were: Theophrastus,?’ Langkavel,?? Schauenberg and Paris,”® Riddle,?** and an internet database on “Greek flora®”
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Table 1. (continued) Ingredients in the recipes of Dynameron referring to diseases of the kidneys and the urinary bladder.

Name

Description

Comments

Pepper - MNémnept

Pine cones* - Xtpofihia
[mepwopéval

Purple betony* - Bettovikn

Raisins — Xta@ig [ekytyapTiopévn]

Rhubarb* - PRov [MovTikév]
Rocket* - EUCwpov [oméppal

Rock foil* - Zap&ipdayov
(cagippayoc)

Rue* - MAyavog

Safflower — Kvijkog

Piper nigrum (Piperaceae)

Pinus halepensis (Pinaceae) (the small cones,
roasted)

Stachys officinalis (Lamiaceae)

Vitis vinifera (Vitaceae) (the raisins, without the
seeds)

Rheum Rhaponticum (Polygonaceae)
Eruca longirostra (Cruciferae) (the seeds)

Saxifraga spp (Saxifragaceae)

Ruta graveolens (Rutaceae)

Carthamus tinctorius (Asteraceae)

Scorpion (mottled) - Zkopmiog [Téppa] Mesobuthus europeus (Buthidae) (the ashes)

Sheep sorrel* - AamaBov
Skirret* - Zivwv
Soapwort* - Ztpoubiov

Spikenard* - Napdootayug

Starch -’ ApuAov

Storax - ZTupag

Sweet flag* — Akopov

Thyme* - ©OUpog

Torchwood* — Znpofdaicapov

Rumex acetosella (Polygonaceae)
Sium sisarum (Apiaceae).
Saponaria officinalis (Caryophyllaceae).

Valeriana Dioscoridis (Nardaceae) (the essential
oil of the root)

Amylum (a polysaccharide of glucose, isolated
from plants)

Styrax officinalis (Styracaceae) (the oleoresin)

Acorus calamus (Acoraceae) (the rhizome)

Thymus vulgaris (Labiatae) (the essential oil)

Amyris elemifera (Rutaceae) (the resin)

Tragacanth*, Astragale de Marseille - Astragalus tragacantha (Fabaceae)

TpaydakavOa

(the gum-resin)

Turtle dove - Tpuywv [6pveov, kénpoc] Streptopelia turtur (Columbidae) (droppings)

Vetch* -"'OpofBog [dAevpov]
Wall germander* — Xapaidpug
Walnuts - Kdpua [BactAikd]

Water - "Ydwp

White Opium poppy* - Miikwv
[Aeukni]

White pepper - Mémept [Aeukdv]

Wild carrot* — Aaldkog

Wine [aromatic] — Kévditog
Wine [sweet] - TAUKUG 0ivog
Wine [white] - Oivog Aeukdg

Wine [with honey] - Mehikpatog (0ivog)

Wormwood* - ApTepiagia [XUAOG]

Vicia sativa (Fabaceae) (flour)
Teucrium chamaedrys (Lamiaceae)
Juglans regia (Juglandaceae) (fruit)

Usually collected rain water

Papaver somniferum, var. album (Papaveraceae)

Piper album (Piperaceae). The exfoliated seeds of
Piper nigrum

Daucus carota (Apiaceae) (the root)

Various types of wine and wine admixtures. The
so-called “aromatic wine” (kovditoc) contained
pepper and honey

Artemisia absinthium (Asteraceae) (the sap). Most
propably the plant described by Dioscoridis as
«apivBiov»

Orexigenic. Irritant for the mucosa in the alimentary
and the urogenital system

Diuretic (the seeds), for patients with ailments of the
bladder

Astringent with many uses in traditional medicine, diuretic

Raisins are a precious source of sugars and minerals

Astringent, digestive, cholagogue, laxative and diuretic
Digestive, diuretic, antiseptic, antiinflammatory

Digestive, sooths respiratory complaints, treats
strangury and dissolves stones in the urinary bladder

Diuretic, emmenagogue and abortifacient
No data available

No data available

A strong diuretic suitable for urolithiasis

A diuretic suitable for urolithiasis

A diuretic suitable for urolithiasis

An essential oil with pleasant odour and diuretic
properties

As an excipient (mainly the wheat starch)

As an antiseptic together with frankincense and
galbanum

Digestive, carminative, antibacterial and diuretic

Contains thymol, which has been proposed for
antiseptic, emmenagogue and diuretic properties

The essential oil of the resin has antiseptic and diuretic
properties

Diuretic

No data available

The flour of vetch is diuretic and may provoke hematuria
Diuretic, suitable for patients with dysuria and dropsy.
A source of important nutrients

As an excipient, for dissolving ingredients. Also, for
enforcing diuresis

A sedative with strong analgesic and anticough
properties

Orexigenic. Irritant for the mucosa in the alimentary
and the urogenital system

Digestive and diuretic

Wines have been used as excipients for dissolving the
ingredients of a recipe and also for improving the
taste. Ethanol (usually 12-15%, per volume) is known
for its diuretic properties

Digestive, appetizer and anthelmintic. Diuretic, suitable
for dropsy

Brackets contain additional specific information in the original text of Dynameron. The asterisk (*) denotes that the plant is included also in the work Materia Medica of
Dioscoridis.”?’> Other sources were: Theophrastus,?’ Langkavel,?? Schauenberg and Paris,” Riddle, % and an internet database on “Greek flora®”
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3.2.7. Suitable for urolithiasis, in order to urinate the stone.
Soapwort, Rhubarb, Caper bush, White wine. This remedy
dissolves completely the kidney stones in eight days.

3.2.8. Provokes the urination of the kidney stones.
Turtle dove, Wine with honey.

3.2.9. Other similar.

Alexandrian senna, Myrrh, Frankincense, Wild carrot, Anise,
White opium poppy, Nut grass, Jews’ stone, Parseley, Crocus,
Bitter almonds, Asarabacca, Storax, Black pepper, Honey, Wine,
Water. Dilute with warm water and honey. Give a dose the
size of an Aegyptian bean with wine to feverless patients,
and with water to those with fever.

3.2.10. Other similar.

Mullein. A handful of bark from the root of verbascum
should be smashed with a wooden mortar and pestle. Then
treat with hot water and filter. Give the patient to drink for
nine days, then stop for one or two days and then give to
drink again for eleven days. After drinking the patient must
take a long walk and have something to eat from time to
time. It is very important to note that the patient and the
physician should not have on them any iron item, nor in
the fingers neither in the shoes or elsewhere. In addition,
take care that the root of verbascum is taken off the earth
without any iron instrument, and also that once taken off it
should not touch the earth again. This remedy | have used
successfully many times.

3.2.11. Another remedy for urolithiasis, tested with suc-
cess by me.

Cicadas, Parseley, Ladies’ seal, Wine (aromatic). Give a
spoonful of aromatic wine (containing pepper and honey),
together with smashed cicadas, which should be collected
when the vines are ripe and should be dried up in the
shadow. Collect and dry many cicadas, so you may have
whenever you need them.

3.2.12. Patients who urinate sand.

Alpine valerian, Parseley, Black pepper, Rhubarb, Iris, Cab-
bage, Wine (aromatic). Give a small spoonful with aromatic
wine or wine with honey.

3.2.13. Other remedly, for expelling stones, for nephropa-
thies and for urination.

Alexandrian senna, Celery, Myrrh, White pepper, Frankin-
cense, Jews’ stone, Wild carrot, Anise, Storax, Opium poppy,
Nut grass, Spikenard, Bitter almonds, Sweet flag, Asarabacca,
Cucumber, Honey, Sweet wine. A dose the size of fava bean
is given with honey diluted in water. To feverless patients
can be given together with a cup of sweet wine.

3.2.14. Other. It breaks and expels stones.
Scorpion (mottled), Wine (aromatic). Burn down scorpions
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and mix up the ashes with diluted sweet wine. Give a small
spoonful and you will be amazed with the results.

3.2.15. Other.

Oreganon. Boil oreganon in water, until it condenses
to one third. Give a cup of the decoction, and the patient
will urinate the stones.

3.3. Chapter 17. Diuretics (AloupnTiKd)

3.3.1. Cucumber, Celery, Liquorice. Boil equal parts in
water and give to the patient. You may observe the colour
of blood in the urine.

3.3.2. Other. Patients with difficulty to urinate.
Celery, Anise. Boil together and give the patient to drink.

3.3.3. Other. Patients with difficulty to urinate.

Thyme, Bay laurel, Hyssop, Oreganon, Parseley, Black
pepper, Chicken egg (raw). Trim, mix up and give together
with a raw egg.

3.3.4. Other. A good diuretic for patients with difficulty
to urinate.

Thyme, Fennel, Bay laurel, Wine, Chicken egg. Trim, mix
up and give with egg, or diluted wine.

3.3.5. Other. Patients with painful urination (dysuria).
Parseley, Black pepper, Wine (sweet). Give a small spoonful
with sweet wine, in the morning and the evening.

3.3.6. Other. For those seriously ill, men and women,
who suffer from difficult and painful urination.

Costmary, Honey, Water. Give the patient to drink a cup
with a mixture of these. Ask your payment beforehand.

3.3.7. Diuretic with the name “diabetes” (51af3/Tnc).
Alexandrian senna, Cyclamen.

3.3.8. Other.
Crocus, Liquorice, Wine. Dissolve in wine and make
lozenges. Give one at a time, with wine.

3.3.9. Other. Patients with painful urination (dysuria). It
is also digestive.

Myrrh, Black pepper, Castoreum. Give a mixture of equal
parts, on demand.

3.3.10. Other. Patients with strangury. Celery, Alexandrian
senna, Thyme, Iris, Anise, Black pepper, Oreganon, Water. Give
as a warm water solution.

3.3.11. Other. Patients with strangury. Also effective in
expelling stones.Black pepper, Jews’ stone, Spikenard, Parse-
ley, Cardamom (green), Grass. Give a decoction, together
with wild grass (agrostis).
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3.3.12. Other. Patients with dysuria.
Parseley, Figs, Water, Honey. Boil in water and give with
wine and some honey.

3.3.13. Other.

Nut grass, Wine diluted in water. Give a small spoonful,
together with diluted wine. The patient will urinate im-
mediately.

3.3.14. Other. Patients with dysuria. Fennel, Asarabacca.
Boil together and give the patient to drink.

3.4. Chapter 18: Ailments of the urinary bladder
and for those who urinate blood (IMpog 1é
TAG KUOTEWCG TTAON Kai aipa aroupoldvTag)

3.4.1. Opium poppy, Cucumber, Hemlock, Celery, Sheep
sorrel, Pine cones, Crocus, Almonds, Hazelnuts, Grecian blad-
derseed, Cretan sweet wine. Mix and dissolve everything in
Cretan wine.Those with urinary bladder ulcerations should
be treated with instillation through the urethra.

3.4.2. Other. In patients with dysuria, it breaks down the
stones and expels them with the urine. Moreover, it cures
many ailments of the urinary bladder, such as inflamma-
tions, ulcerations and blood clots. Parseley, Rue, Wild car-
rot, Wall germander, Safflower, Black pepper, Myrrh, Rocket,
Laceflower, Ginger, Ladies’ seal, Wormwood, Sweet wine. Give
to drink with sweet wine, before bathing.

3.4.3. Patients with ureteral pain, urinary retention, dysuria,
blood urination and nephrolithiasis. It is called “Hippocrates’s”
(TrrrokpaToug) or “herbal” (31& TWV EUTQV).

Asarabacca, Baldmoney, Alpine valerian, Honey of Attica.
Mix with honey of Attica and give a dose equal to a hazelnut
to healthy individuals. For children and old people, give
less. Keep the ingredients dry, so they retain their efficacy.

3.4.4. Any kind of pain in the urinary bladder.

Mallow, Wine with honey. Dissolve in wine and honey,
and give a cup. Stops the pain of the bladder and stops
even the inflammation.

3.4.5. Other. Patients with blood in urine, urinary bladder
inflammation and ulceration.

Linseed, Cucumber, White opium poppy, Tragacanth,
Starch, Sweet wine. Dissolve first tragacanth in sweet wine,
and then dissolve the other ingredients. To patients with
blood in urine, give three cups with water and sweet wine.
To others, according to their needs.

3.4.6. Other. Acute pain and ulcerations of the urinary
bladder.

Wild carrot, Parseley, Myrrh, Field mushroom, Cardamom
(green), Alexandrian senna, Panax, Crocus, Giant Tanagier
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fennel, Hogweed, Butchers’s broom, Black pepper, Vetch, Wine
with honey, Water. Dissolve in wine with honey. Give with
water a dose equal to a fava bean.

3.4.7. Blood in urine.

Dog rose, Opium poppy, Pine cones, Sweet wine, Water.
Give a dose equal to a hazelnut, with two cups of sweet
wine and one cup of water.

3.4.8. Other. Patients with urinary bladder bleeding.
Alumen, Tragacanth, Arabic gum, Sweet wine, Water.
Dissolve in wine and water.

3.4.9. Other. Blood in urine.

Myrrh, Opium poppy, Sweet wine. Dissolve in sweet
wine and make pills to give the patient, according to the
instructions.

4. DISCUSSION AND CONCLUSIONS

In the cited 41 recipes related to ailments of the kidneys
and the urinary bladder, Aelius Promotus describes the use
of about 80 different herbs, 6 ingredients of animal origin,
as well as 1 mineral. As excipients, he uses water, wine or
honey. A large number of active ingredients are applied in
each recipe, a typical characteristic of the Empiric school of
medicine. In most instances, they represent well-established
remedies suitable for diuresis and for treating the causes
and symptoms of specific ailments, such as strangury,
dysuria, nephrolithiasis, hematuria, and the inflammation
of the kidneys or the urinary bladder. Quite often, the au-
thor adds personal comments on the efficacy of a recipe,
referring to his previous experience. This indicates that
Dynameron is an account of treatments proposed by an
experienced practicing physician, and not a mere compila-
tion of earlier recipes.

Many of the recommended herbal ingredients are
intended for diuresis in case of difficulty in micturition
(strangury), mostly related to urolithiasis. Several other
pathological conditions are not specified (as e.g. nephritis,
cystitis or bladder cancer), although they are implied indi-
rectly, by the terms “urination of blood’, “urinary bladder
inflammation” and “urinary bladder ulceration”.

In general, Aelius Promotus proposes the use of several
herbal remedies, in order to increase urination, as shown
in table 1. Of these plants, some possess genuine diuretic
properties, according to our current knowledge of Phar-
macognosy.’”?° On the other hand, there are also plants
facilitating diuresis due to their high water content. So,
increased urine output is mainly the consequence of an
augmented fluid intake, a rather common practice by Greek
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physicians in antiquity.”? On the other hand, the use of a
strong spasmolytic like henbane (Hyoscyamus niger) or a
strong analgesic like opium poppy (Papaver somniferum)
is fully justified for kidney diseases and especially in cases
of nephrolithiasis. As a matter of fact the active ingredients
of these plants (scopolamine and morphine, respectively)
continue to be unreplaceable agents in the armamentarium
of modern medicine.

With a few exceptions, most remedies proposed in
Dynameron for the ailments of the kidneys and the uri-
nary bladder can be encountered in Materia Medica of
Dioscoridis, where they are granted similar clinical uses.’>'*
However, nowhere in Dynameron is mentioned the name
of Dioskoridis, despite the fact that Aelius Promotus is
usually very eager to acknowledge the origin of a recipe.
It is true, that the time gap between these two authors is
rather narrow, leaving space for a speculation that Aelius
might have ignored the work of Dioscoridis. The fact that
both writers advocate the same plants as remedies for
the same clinical indications may simply show that all
these therapies represented a well-established common
knowledge of their time.

It is worth commenting the method proposed for the
therapy of the“ailments of the urinary bladder and urination
of blood” (Chapter 18), where it is suggested that patients
with urinary bladder ulcerations should be treated with
instillations through the urethra. This is a proof that Alex-
andrian physicians were aware of the anatomical details
of the human body. Moreover, it reminds us the high level
of expertise reached by surgery at that time, as well as the
existence of elaborate instruments, such as catheters.?

Although Aelius Promotus was apparently a knowleg-
deable physician, some of his remedies are obscure and
questionable. Perhaps the most typical example is Jews’
stone, as an agent that contributes to the dissolution of
renal stones. This very specific product was included in
the official British Pharmacopoeia until the middle of the
19th century,” but the scientific community has not come
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yet to a conclusion on its possible therapeutic value.’¢-’¢

On the other hand, the detailed description of how
mullein is harvested (Chapter 16, recipe 10) is definitely
a supestitious ritual. In other chapters of Dynameron, not
presented here, there are several examples of supersti-
tions, usually referring to the moon phase, or to the need
to invoke a divine power while preparing or administering
a recipe. Magic remedies and superstitious beliefs, not
uncommon among medical writers of that time including
Dioscoridis, are gradually eliminated with the progress of
time and they are virtually absent in medical texts of the
late Byzantine period.”*?®

Aelius Promotus describes the treatment of many ail-
ments of the kidneys, by using about one hundred different
ingredients, several of them easily recognizable for their
efficacy in the light of modern science. By adding various
comments to his recipes, he enriches the medical informa-
tion with hints of the everyday clinical practice. In most
instances, he is very confident and he does not hesitate to
praise the efficacy of a recipe. However, there is one excep-
tion. In the 6th recipe of Chapter 17 (“For those seriously
ill, men and women, who suffer from difficult and painful
urination”) he seems almost cynical in his final advice:“Give
the patient to drink a cup with a mixture of these. Ask your
payment before hand".

Overall, in the second century AD, Aelius Promotus
left to the younger physicians an account of his personal
medical experience on 130 ailments. Dynameron is an al-
most complete therapeutic manual written at a time when
Alexandria was still a city with a glorious medical tradition.
The historical value of this text has not been given yet the
attention it deserves.
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o€ Kal EPYAOcTNKE otnV AAe€AVSpELa TOV 20 alwva PX. AUTO TO XELPOYPAPO SEV TIPETTEL VO CUYXEETAL E TO OYKWSEG
Méya Auvauepdv Tou ypd@nke Tov 130 aiwva amd tov NikdAao Mupepo kal TeEpLExel 2667 cuvtayEéG. To Auvapugpov
Tou Aillou Mpopwtou epiéxet 130 ke@AAala TTou TTEPLYPAPouV 870 cuvTayég yia Sia@opeg aobéveleq. MNa TIG VEQPO-
AoYIkéG TABNOoELg, uTTApXoLV 41 cuvtayEég, Pe peiypata amd mepimou 80 Botava. EmmAéov, unmdpxouv £€L mpoidvta
CwIKNG TTIPOEANEVONG KAl €va OpUKTO. O HEYANOG aplOUdG CUCTATIKWY TTOU XpNnolpomololvTal og KABE cuvtayr uTio-
SnAwvel 6T1 o Ailiog MNMpouwTtog Atav omaddg TnG emovoualouevng «EUTEIPIKAG OXOAG», TTAPOAO TTIOL OTO €PYO TOU
€lval EUKOAA AVAYVWPICIUEG Kal ETPPOEG ATTO AANEG LlATPIKEG Oewpieg. MOANA aTmd TA PUTIKA CUCTATIKA TTOL TIPOTE(-
VEL O CUYYPAPEQC gival yVvwoTdA yia TiG S10UPNTIKEG, OTTACUOAUTIKEG, AVAAYNTIKEG KAl AVTIONTITIKEG TOUG IB10TNTEG. Q¢
€K TOUTOU, gival KatdAAnAa yia tn Bgpameia TnG veppoAiBiaong, TnG otpayyoupiag, Tng Sucoupiag, TNG alpatoupiag,
KAOWG KAl TWV GAEYHOVWV TWV VEPPWV Kal TNG oupoddxoL KUoTNG. OPIoUEVEG AT TIG CUVTAYEG TTEPLEXOUV CUCTATL-
KA PUE AOAPEIG IB10TNTEG, Yia Ta orroia Sev ival Suvatr N CUCXETION YE KATTola AoYIKr) OgpareuTikn Spdon. Yapyouy,
HAAloTA, Kal TTAPASEIYHATA CUVTAYWY UE XAPAKTNPIOTIKA SEICISAIUOVIAG, TTOU TTAPATTEUTTOUV OE TIPOKTIKEG MAYIKWY
IEPOTEAECTIWV. QOTOOO, 6Tav a&lohoyeital To Auvaugpov 6To GUVOAS TOU, TO CUUTTEPACHA gival 0Tt o AiAlog MNpouw-
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EMOUEVOUG AIWVEG, TIPOKEIMEVOU VA XPNOIUEVOEL WG EYXELPISIO BEPATTEVTIKNG, YIA TIG KOIVEG AOOEVELEG TTOU UTTOPE( va

QVTIMETWITIOEL £VAG lATPOG OTNV KAONUEPLVH TOU TIPAKTIKK.
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HERBAL MEDICINE
BOTANOAOIIKH ©EPATIEIA

Herbal prescriptions for the treatment
of kidney diseases in the Byzantine era

This article focuses on nephrology diseases and illnesses as well as on their
treatment with herbal formulations, as used in the Byzantine era and recorded
in medical texts. The medical texts investigated concern the Byzantine period
from the 4th to the 15th century. Various texts written in this period contrib-
uted to the evolution of medical science in both the West and East. These
texts are divided in two categories: those focusing on the observation of urine
(Uroscopy) with a diagnosis of kidney diseases, and those on the treatment of
kidneys diseases. Our primary source material was the medical collections of
Oribasius, Aetius of Amida, Alexander of Tralles, Paul of Aegina, Symeon Seth,
Nikolaos Myrepsos and loannis Actuarios, who report nephrological diseases
and herbs to manage them. In these texts, we searched for those medical pre-
scriptions related to kidney disease and we notice the plants containing them.
These studies confirmed the ongoing research and methodological approach
to urine testing. Combination of herbs is also recommended for the treatment
of dysuria, strangury, lithiasis and nephropathy. This research leads us to the
conclusion that the content of these texts provides a detailed view of the
properties of the herbs that were able to effectively manage kidney diseases
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and also of the level of knowledge that existed during the Byzantine era.

1. INTRODUCTION

Many medical and pharmaceutical text collections writ-
ten during the Byzantine era contributed to the evolution of
medical science. These are divided in two categories: those
focusing on the observation of the Urine (Uroscopy) with a
diagnosis of kidney diseases, and those on the treatment of
kidneys diseases. This paper discusses the latter category.

2. MATERIAL AND METHOD

The texts are attributed to well-known writers such as
Oribasius, Aetius of Amida, Alexander of Tralles, Symeon
Seth, Nikolaos Myrespos and loannis Actuarios. Others
are considered fake, and in reality anonymous, such as
Pseudo-Galen, Pseudo-Oribasius. Other anonymous texts
have not yet been published and are awaiting researchers
to publish them.

3. RESULTS

3.1. Oribasius

During the early Byzantine years, Oribasius, physician to

Emperor Julian,” wrote two collections of works based on
the work of earlier physicians. First, a collection of fragments
by Galen which, however, is missing; second, a large medi-
cal collection, consisting of 72 texts (Medical Collections,
latrike Syntage), based on expert medical writers of the
ancient world of which only 25 survive.? In this collection,
Oribasius references, among others, medications that treat
kidney diseases?® such as dysuria, stranguria and lithiasis.
Kidney disease is recorded 30 times. These recommend the
ingestion of purslane and bent decoction and preparations
containing, among other ingredients, parsley, nardostachys
and pepper. For lithiasis, he recommends the following
recipes: the first consists of crocus, myrrh, camel-hay, cas-
sia, nardostachys, costus; the second of cucumber, celery,
carrot, or water parsnip, as well as balsam-tree fruit, stones
from sponges, pennyroyal, marshmallow, and in another
one only Paul’s betony. Oribasius always refers in his text
collection to dysuria and stranguria jointly, and although
he discerns one condition from the other, he recommends
the same treatment for both. There is only one case of
dysuria, that due to bladder infection, for which he specifi-
cally recommends oxymel (=vinegar with honey) or olive
oil. Similarly, in only one case, where Oribasius provides a
detailed medical analysis of stranguria, he proposes an aro-
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matic concoction consisting of theriacs and cicada, adding
a little nardus. In another chapter of his text, he proposes
ingesting sainfoins leaves with wine to cure stranguria,
while elsewhere he recommends a complex drug obtained
from saxifragus, Pauls betony, parsley, nardostachys, dog
mercury, rhubarb, hedge-mustard, pepper, honey and
wine. In another section of the same text, he opts for cur-
ing stranguria by a fennel decoction.

3.2. Aetius of Amida

Aetius of Amida lived in the mid-5th to mid-6th century
AD. He was a Byzantine Greek physician and medical writer.
In his work Biblia iatrika ekkedeka,” meaning “16 Medical
books”, he includes not only his own medical viewpoints,
but also the viewpoints and theories of other physicians. He
deals with the diagnosis, prognosis, aetiology and treatment
of diseases as well as with simple herbs, mineral waters,
sediments, urine, bleeding, brain diseases, ear nerves and
much more. For the treatment of kidney disease, Aetius
refers to several of Oribasius’recipes, but also of other earlier
physicians’ such as Asklepiad, Philagrios, Archigenes and
many others, and urges patients to use these recipes for
healing. In these, for the treatment of kidney disease he
recommends mostly purslane and bentgrass. He addition-
ally reports recipes of patches or beverages or conditum, a
type of spiced Byzantine wine; in some, the basic ingredient is
wax, in others oxymel and in others various herbs including:
Centaurium, globularia, rue, leek, agaric, cassia, iris, hys-
sop, pennyroyal and squill. For lithotripsy, he mostly uses
saxifrages, betony, parsley, matgrass, hedge mustard and
pepper. According to Aetius, the above ingredients are most
appropriate for kidney disease and lithotripsy. For lithiasis,
Aetius recommends ingesting safflower, while in another
recipe he recommends a decoction of fenugreek, mallow,
flax or of artemisia, or of rosemary, parsley and matgrass.

Aetius also describes stranguria and he notes its symp-
toms as well as its treatment during pregnancy.® He recom-
mends ingesting theriacs with vinehoney, diuretic foods,
or aromatic decoctions. In one recipe, he recommends
ingesting dried hedgehogs’ offal with wine. In another, he
recommends taking psomogaros, a yet unknown ingredient,
with rue leaves together with some wine, while the field
eryngo is said to be most suitable for stranguria. He also
notes a conditum from Oribasius and the troche of Heras,”
an ancient physician. He also recommends the use of a
decoction made of marjoram or rue and in another recipe®
a medicament consisting of garlic, oil, nitrum, terebinth,
cedar or olibanum and sorrel. Aetius describes dysuria along
with stranguria. For their treatment, he recommends tak-
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ing parsley with rue oil or simply drinking amber, summer
squash, bamboos, liquorice, a mixture of opium poppy ac-
companied with pepper trees or lentisk, or another mixture
of opium poppy, starch, egg and purslane. We have found
only a few prescriptions for the treatment of dysuria. In-
terestingly, Aetius is the only physician to report a dysuria
prescription from the ancient physician Andromachos.’

3.3. Alexander of Tralles

Alexander of Tralles, another distinguished Byzantine
physician, lived in the 6th century AD.? In his 12th volume
of Therapeutics,’® there are few but extensive reports, de-
scribing recipes to manage kidney disease, how kidney
stones are created, and the medicinal herbs recommended
to treat kidney diseases, such as fennel, anise, nardus, cel-
ery, toothpick-plant, casia and others. Referring to kidney
disease, he defines how the physician distinguishes colics
from kidney pain. Alexander diagnoses stranguria and he
recommends houndstooth. He also recommends wine
and absinthe for stranguria in case of frigidity. In case of
dysuria, Alexander describes the disease, and recommends
taking althaea, linum, nettles, in another recipe ingesting
artemisia with garlic; while in another taking stone pine,
figs and starch.

3.4. Paul of Aegina

Paul of Aegina lived in the 7th century AD. He wrote
a 7-volume medical encyclopaedia entitled Epitome of
Medicine.” Thanks to its accuracy and completeness, this
work, containing all medical knowledge up to his time was
considered a leading reference work.”? Paul makes a few
references to kidney disease, all of which in the seventh
book. He recommends the use of pennyroyal, or alkanet
which although containing bitterroot, has the greatest
benefit for the kidneys. He also recommends a conditum
formulation. In the most extensive prescription, Paul adds
19 different herbs, including lithosperm, anise, ammi,
cucumber, althaea, spignel, white pepper and others. The
addition of animal ingredients such as cicada, blood sing
and fish rack should not surprise us. These, blended with
honey, are optimal medicine. In another report on kidney
disease, he recommends taking ingredient from various
plants, such as tribulum, saxiphragus, sinon, Asparagus,
Pentaphyllum. In another recipe, he recommends the use
of swill of Barley grains and fishes and oak followed by
nutrition necessary to treat stranguria. Elsewhere, in the
same book, he mentions that oenanth remedies stranguria,
while purslane is equally effective. When a patient suffers
from stranguria, he benefits from taking purslane root with



PRESCRIPTIONS IN THE BYZANTINE ERA

asparagus. Other herbs and plants that cure stranguria
are sainfoins and pseudobunion. Like Alexander, Paul of
Aegina describes the kidneys and cystic disorders. Paulus,
however, is the first author to quote, explain and interpret
lithiasis. For lithiasis, he recommends taking carpesium or a
mixture of oxymel to which saxifragus, betony, bentgrass,
maidenhair fern, nardostachys, etc. have been added. In
his work, dysuria is reported in parallel with stranguria.
Halvana and helichrysum can be ingested with wine, as
can cumin, vitex and garlic. Finally, there is a recipe from
Archigenes, according to which the sufferer should take
medication consisting of opium poppy together with a
decoction made of lentisk or sugarcane, or glycyrrhiza. He
also notes that ingesting smoked caelifera benefits dysuria.

3.5. Symeon Seth

Symeon Seth,”® was an 11th-century Byzantine doc-
tor. He used various medicinal herbs to create the right
composition for the treatment of lithiasis. Among these,
he preferred semidalis, namely semolina, as the most ap-
propriate treatment. He mentions that according to the
Indian people, garlicis used to treat stranguria, as is goose
tongue. He recommends taking a potion of oil from rue,
while in another recipe he reports that celery is equally
effective in healing dysuria.

3.6. Nikolaos Myrepsos

Nikolaos Myrepsos wrote the extensive Dynameron, a
collection of medical prescriptions, in the mid-13th century
AD. In this, he reports over 155 recipes for kidney disease,
110 recipes for dysuria and stranguria, and 58 recipes
for bladder stones. In total, he reports over 320 medical
prescriptions for kidney diseases. This book, containing
approximately 3,000 recipes, was published for the first
time in April 2019 in a commented edition.™ This edition
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makes Dynameron a unique source, with countless refer-
ences waiting for researchers to read and investigate. The
320 recipes on kidney diseases’ are scattered throughout
the textand include patches, kidney tracheas and antidotes
for kidney clearance, lithiasis, stranguria and dysuria, oint-
ments for dysuria and stranguria and beverages for bladder
stones. Many different herbs are recommended for the
treatment of kidney disease.’® However, the most common
ones are pumpkin seed, sweed and bitter fennel, Juniper
berry, lovage root, olive leaf, knotgrass herb, blackcurrant,
nettle and agnus castus fruit.””

3.7.loannis Actuarios

As mentioned in one of his works, loannis Actuarios lived
in the late thirteenth century AD1. His work on Diagnosis’@
presents findings of dysuria and provides conclusions that
provide physicians with unique information for better
understanding the condition and guiding its management
and treatment. He makes only one reference to stranguria
as an observation of women's uterine diseases.

4. DISCUSSION AND CONCLUSIONS

The above show that Byzantine authors had a plethora
of recipes of plant origin for kidney diseases; constantly
focusing on these and based mainly on their empirical
knowledge. By attempting to cross-link that information
with current knowledge and research results, we find that
the plants mentioned by the Byzantines are the most ef-
fective for kidney disease. This is also confirmed by the
European Medicines Agency,’” which considers these plants
the most effective in treating kidney disease. We can thus
conclude that Byzantine medical knowledge can still be
useful and should continue to be thoroughly studied and
used anew, as happened during the Renaissance.
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To apBpo eotidlel oTIC VEQPOAOYIKEC TTAONOELG Kal acBévelec KaBwC Kal oTn Ogparneia QUTIKWY OKEVACUATWY TTOU

Xpnotpomoldnkav otnv VoTePN BulavTivh ETTOXN KAl KATAYPAPOVTAL OE LATPIKA KE(pEVA. Ta 1ATPIKA KEIPEVA TTOV
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ETMKEVTPWVOVTAL OTNV TTAPATHPNON TWV 0UPWV (TNV OUPOCKOTTIA) PE OKOTIO TN SIAyVWwon TWV VEPPIKWY VOOWV Kal

Ta BIBAia Tou avagépovTal oTn Beparneia Twv ACOEVEIWV TWV VEPPWV. TO TTPWTAPXIKO LAG UAIKO ATAV Ol LATPIKEG GUA-

Aoyég Tou Opeldaoctou, Tou Aetiou, Tou AAEEavSpou amd Tig TPAANELS, Tou MNavAou Tou AtytviTn, TOL ZUHEWY 2N 6, TOu

NikoAdou MupeoU Kal Tou lwdvvn AKToudpLou, Ol OTTOIOL AVAPEPOULV VEQPPONOYIKEG ACOEVEIEG Kal BOTAvVA TTOU TIG

avTipeTwriCouv. 3Ta Keipeva autd avalntriOnkKav EKEIVEG Ol LATPOPAPHAKEUTIKEG CUVTAYEG Ol OTTOIECG oXeTiovVTal PE

TIG VE@POMOYIKEG TTAONOEIG KAl KATAYPAPNKAV TA QUTA TIOU AUTEG TTEPIEXOUV. ATIO TIG CUVTAYEG AUTEG eMPBERaAIwON-

KE N ONMEPLIVA €peuva Kal HeEBOSONOYIKN TTPOCEYYLION TNG EE£TAONG TWV OVPWV. ITIG CUVTAYEG TNG BLUlAVTIVIG ETTOXNG

untdpxouv cuvduaopoi Botdvwy yia Tn Bepareia TnG Suooupiag, TNG oTpayyoupiag, TNG Atbiaong Kat TNG VEQPOTIA-

Belac. H épguva autr, pag odnyei 0To cCuUTEPACUA OTL TO TIEPIEXOMEVO AUTWV TWV BIBAIWV TTPOOPEPEL ULa AETTTOME-

P} €lkéva TNG VEQPOAOYIag Kal Twv ISI0TATWY TwV BoTAvVwy TTou Tav o€ B€0on va AVTIUETWITIOOUV ATTOTEAECUATIKA

TIG VEQPOTABELEG Kal TO EMITTESO TNG YVWONG TTOU LUTTHPXE KAtd TN BulavTivr emoxn.

Né&eig eupeTnpiov: Bulavtivi emoxn, latpikd keipeva, Ne@poloyikég madnoeig, Qutikd pdppaka
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HERBAL MEDICINE
BOTANOAOIIKH ©EPATIEIA

Urinary bladder lithiasis treatment
in the “Mega Dynameron”

OBJECTIVE: The Mega Dynameron, probably written in the 13th century by
Nikolaos Myrepsos, included all up-to-then knowledge of Pharmacology. It
consists of 24 sections, following the 24 letters of the Greek alphabet, and
includes more than 2,600 pharmaceutical recipes. The Mega Dynameron
was used as the reference book on drugs in Europe for about three centuries
after its publication. Our study aimed to focus on recipes for nephrolithiasis,
especially urinary bladder lithiasis. METHOD: For the purpose of this study,
we read the Latin translation of “Mega Dynameron”, published by Leonhart
Fuchsin Basel in 1549, available online at the Biblioteca Digital Dioscérides of
Universidad Complutense of Madrid, as well as the Greek publication by Elias
Valiakos (2014 and 2019), based on Paris code gr.2243. RESULTS: Myrepsos
refers to renal diseases in many recipes in his work. Most of them are intended
for use in non-renal pathologies as well, and only a part of them is specifi-
cally for renal and urinary bladder lithiasis. “Antidotarium”in section “alpha”
includes eight recipes referring specifically to dissolving bladder stones. Two
of them concern exclusively urinary bladder lithiasis (v'/LI and v@'/LIIl), while
pa’/XLIland pLa’/CXClIl are used for both renal and bladder stones. The other
four (B'/1l, A@'/XL, in’/XC and 118'/CCCXX) are indicated for other diseases as
well. Recipes include a rich variety of herbs, plants, vegetables and fruits,
insects (e.g. cicada) and animal products (e.g. goat’s blood), with detailed
preparation instructions. Ingredients are mixed with honey, sugar, water,
wine or chamomile, and administered with specific doses and duration of
treatment. More recipes for renal inflammation, lithiasis and colics in Dyna-
meron are found in the sections on ointments, patches, enemas, cathartics
and others, while a couple of specific recipes for urinary bladder stones are
referred in Index Salium/«Mepi AAdtwv» (n'/VIIl) and Index Lexopyretorum/
«miept An§omupétwv» (ky’/XXIII). CONCLUSIONS: With his reference book on
drugs “Mega Dynameron”, Nikolaos Myrepsos disseminated invaluable knowl-
edge on the treatment of urolithiasis throughout the centuries, highlighting
the importance of kidney function and uropathies.
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1. INTRODUCTION

The Mega Dynameron («Méya Auvvapepov 1 Mepi
OLVOEOEWG PAPUAKWYV»), originally written in Greek, in-
cludes over 2,600 pharmaceutical recipes. It is divided in
24 sections, following the 24 letters of the Greek alphabet.
Its author was probably Nikolaos Myrepsos [“Myrepsos”
meaning a person making myrrh or perfumes] who lived
during the 13th century AD and was personal doctor to the
Emperor loannis Vatatzis of Nicaea.”~* However, according
to recent research (Valiakos 2019),° the initial core text of
Dynameron might have been the work of a medical doctor
named Nikolaos who lived during the early 12th century

(or even earlier), which was enhanced in the following
decades by different writers adding more recipes to the
initial text, until the second half of the 13th century, when
Dynameron was published as presently known in the text
of Paris code gr.2243 (fig. 1).

Paris code gr.2243 is located in the National Library of
France in Paris (BnF).” Its writing was completed in August
1339in Athens, as noted in page 664r, by Kosmas Kamilos,
priest and exarch of the Patriarchate in Athens, on behalf
of Dr Dimitrios Chlomos. It includes a copy of Nikolaos
Myrepsos’ “Dynameron” between pages 002v and 550v, as
well as more medical literature. In page 1v of the code, it
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Figure 1. Paris code gr.2243, Nikolaos Myrepsos’ Mega Dynameron.

is noted that Antonios Eparchos obtained this code, and,
circa 1540, he sold it or donated it to the king of France
Francis |, who in turn, donated it to the National Library of
France in Paris, where it is still found.

The Dynameron became very well-known from its Latin
translation, published by Leonhard Fuchs, professor of
Medicine and Botanologist at the University of Tibingen,
in 1549, and was titled “Medicamentorum Opus, Nicolai
Myrepsi Alexandrini”” (fig. 2). The source text that Fuchs
used seems to have been very close to the Paris Greek code
gr.2243.5 The available codices clearly show that Dynameron
was used as a reference book on drugs for a very long time.>¢
From its Latin translation, we see that this text was of great
importance and influenced later western pharmaceutical
textbooks (Cordo (1546), Enchiridion (1564), Dispensatorium
(1565).57°It has been the reference book on drugs in Europe
for two to three centuries after its publication.

In the Dynameron, Nikolaos Myrepsos recorded all
up-to-then pharmaceutical knowledge. Based on older
Greek, Latin and Arabic pharmaceutical textbooks and
collections, he was influenced by his predecessor doctors
or pharmacists, like Oribasius and Alexander of Tralles, as
well as by the Antidotarium (magnus) of Nicholas from the

NICOLAI MYREPSI

ALEXANDRINI MEDICAMENTO-
RVM DPV'S. IN SEC_TIONES QVADRAGINTAOCTO DIGES TVM,
hactenus in Germania non uifum, omnibus tum Medicis,tum Se.
plafiarfjs miruminmodum utile, 4 LEONHARTO FVCHSIO
medico, & Schola Tu bingeniis profeffore publico,&
graeco inlatinum recens conuerfum,lu-
culentifsimis'y Annotationis

bus flluftratum,

Acceffienon foliom rersom g werborim , fod ¢ medicamizum
fongels morbis deftnzcraom locuplerifi-
s Index. :

e

Cum Ca[ Maielt. gratia & privilegioad
quinguennivm. .

BedSILE«AE, PER. JO. OPOR].
rury e lzmo 1 5 49 Menft Martio.

Figure 2. Nicolai Myrepsi Alexandrini Medicamentorum opus, by Fuchs
Leonarht, Basileae, 1549.

Salerno Medical School.*The recipes include a great variety
of ingredients, like plants, stones, animal or insect products.
They are intended to treat all kind of diseases of the body.®

Many recipes in the Mega Dynameron concern renal
and urinary bladder diseases in general. Some of these
concern nephrolithiasis, urolithiasis and urinary bladder
lithiasis. For the present study, we focused on recipes that
clearly referred to the treatment of urinary bladder stones.
This of course does not mean that other recipes concerning
renal pathologies and nephrolithiasis or bladder inflamma-
tion in general could not have been effective for bladder
lithiasis as well.

2. MATERIAL AND METHODS

We read the Latin translation of “Mega Dynameron” published
by Leonhart Fuchs in Basel in 1549, available online at the Biblioteca
Digital Dioscorides of Universidad Complutense of Madrid.” We
also read the Greek publication of Paris code gr.2243, written in
the 14th century and only recently edited and published for the
first time in the original Greek language (Valiakos 2019).6

Through our study, we found that Nikolaos Myrepsos refers to



BLADDER LITHIASIS TREATMENT IN DYNAMERON

renal diseases in a substantial number of recipes in his work. From
these, we separated recipes concerning urinary bladder stones
(AiBor kUoTEWC, Vesica lapides/calculos). The recipes are intended
for use in non-renal pathologies as well, and only a part of them are
specifically for renal and urinary bladder lithiasis. In the following
text, the recipe numbers are stated with Greek letters for the Paris
code gr.2243, and with Latin numbers for the Fuchs (1549) edition.

3. RESULTS

“Antidotarium”or“About the Antidotes’, in section alpha,
includes about 90 recipes concerning renal diseases. From
these, fewer than 40 recipes refer to urolithiasis (tab. 1) and
only eight of them specifically to urine bladder stone treat-
ment (tab. 2). Two of them are exclusively used for bladder
lithiasis treatment (v'/LI and v'/LIII), while recipes pa’/XLII
and pLa’/CXClll are used both for renal and bladder stones.
The other four recipes (3'/11, \@'/XL, n'/XC and 116’/CCCXX)
concern bladder stones, but they are also indicated for
other diseases, like pulmonary, cardiac and gastrointestinal.
The plants referred in the recipes were widespread in the
Byzantine territory and were found throughout the eastern
Mediterranean.

Interestingly, recipe number v'/LI from Antidontarium
is noted to have been used for the treatment of emperor
Vespasianos, who lived in the 1st century AD. It includes
nardos syriaci, hyssop and petroselini and is administered

Table 1. Recipes referring to urolithiasis (kidney and or bladder stones)
in Antidotarium.

a/l v/LI Ea/LXII oKkB/CCXXXII
B/l va/LIl mm/XC op/CCXLIV
ot/VI v/LIN poB/CLXXXI T/CCCVI

A6/XL vy/LIV pme/CLXXXVII T6/CCCXX
w/XLI vo/LV prn/CXC TAL/CCCXLIV
pa/XLII ve/LVI pmB/CXCl THO/CCCLVI
p&/XLV voT/LVII pLa/CXClll T100/CCCLXXVII
pe/XLVI v/LVII ok&/CCXXVIII TO/CCCLXXXII
HOT/XLVII vn/LIX okn/CCXXXII ve/CDXI

ue/L E/LXI

Table 2. Recipes referring to bladder stones in Antidotarium.

v/LI B/l

v/LII AO/XL
pa/XLII n/XC
p4a/CXClN T6/CCCXX
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with water. «<N&p&o¢» or «vapdootdynv» or spikenard, is a
flower plant of the Valerian family.>* Its oil has been used
since ancient times in medicine. It has diuretic and spasmo-
lytic properties and many other therapeutic effects, such
as antifungal, antimicrobial and antioxidant. « Yoowmog» or
hyssop, considered a gentle stimulant, is used in medicines,
tonics, and alcoholic liqueurs. It is used as a spice due to its
distinctive minty flavour. It is effective in urinary problems
and in pulmonary, digestive and uterine diseases. It has
antimicrobial, antioxidant and expectorant properties.
«MNeTpooéAvor or“petroselini’, commonly known as parsley
(«paivtavog» in Greek), is used as a diuretic, butitis said to
also be useful for kidney stones, dysuria, cystitis and renal
diseases. It is thought to have many pharmacological ef-
fects, including antioxidant, antibacterial, antifungal, anti-
inflammatory, antidiabetic and spasmolytic properties.>*-"!

Recipe v@'/LIll is described as another remarkable cure
for bladder stones. Amongst other ingredients, it includes
«Kaoiar/“casiaea’, «e0{wpo»/“eruca” and «apopvn»/“myrrhe”
and is administered with honey. Casiaea [scientific name:
Cinnamomum aromaticum or Cassia Cinnamomum] is an
aromatic bark, similar to cinnamon, but differing in aro-
matic strength and quality. It has diuretic, analgesic, anti-
pyretic, antiseptic and anti-allergic properties. <EU(wPOG»
or “eruca” is the commonly known wild rocket («pdka» in
Greek). Eruca sativa seed extract is considered to have anti-
inflammatory and diuretic effects. «<Xu0pvn» or “myrrhe”
refers to Commiphora molmol or Commiphora myrrha
and it has antiseptic, anti-inflammatory, antispasmodic
and analgesic effects.>*-"’

Recipe pa’/XLIl interestingly features the use of goat's
blood and cicada, including detailed instructions for obtain-
ing and processing them. It is suggested for renal diseases
and people who suffer from stones and stranguria. Itis also
reported to be useful in dissolving bladder stones when
used in hot baths («ev Bahaveiw»). It is administered with
honey and sugar.This recipe also refers to «dkopov» that is
Acorus calamus or Calamus aromaticus, which has diuretic,
spasmolytic, anti-inflammatory and analgesic properties.
It also includes «Aalko kpnTikd»/“daucus creticus’, which
is the commonly known carrot. It seems that carrots were
very often used in kidney recipes and have an anti-oxidant
effect.>"’

Recipe pLa'/CXClIl was used with sugar, honey ora com-
bination of honey and wine and includes amongst else iris
and pepper. «lpida IN\pLKkn» [scientific name: Iris illyrica]
has antimicrobial, spasmolytic and anti-cancer properties.
Pepper [«Mimépt Aeuko, KoIvo 1 HaKpPUL» or «Piper nigrum,
Piper album, Piper longum»] seems to have a diuretic and
also a mild stimulant, antioxidant and anticancer effect.*"’
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More recipes in Antidotarium refer to bladder lithiasis,
but are indicated for other diseases as well. Of note, a couple
of them refer to historical persons, such as recipe number
2 (B'/11), which is titled “antidote of Hadrian” and refers to
the Roman Emperor who lived in the second century AD.
Amongst other ingredients, it includes white pepper, cin-
namomum, crocus, carrot and amomum. Moreover, recipe
mn’/XC says that it was written by Peter the Apostole of
the Lord for the health of all people and uses hyssop, iris,
cinnamon and other ingredients.

Recipe N@'/XL is indicated for bladder lithotripsy and as
a laxative. It includes parsley, black pepper, cinnamomum,
nard, white pepper and others. Interestingly, recipe 11’/
CCCXX, indicated for kidney and bladder stone lithotripsy®”
and for pulmonary and abdominal diseases, includes in-
gredients from deer and elephant, as well as gold, pearl
and silk in addition to plant ingredients.

More recipes for renal and bladder inflammation, lithiasis
and colics are found in the Dynameron in the sections on salts
(mepi ANatiwy, index Salium), ointments (TTepi AAEIMPATWY,
index unguentorum), patches (1repi EpmrAdaTpwy, index
emplastrorum), enemas (Trepi Evepdrwy, index enematum),
cathartics (Trepi KaBapTik@v Udpaywywy, index purgato-
riorum), pills (Trepi Kokkiwv akeuaaoi®v, index pilularum),
pessaries (1Trepi Meoo®yv, index pessorum), pastilles (TTepi
Tpoxiokwy, index pastillorum) and others.

Amongst these, a couple of recipes refer more spe-
cifically to urinary bladder stones. Recipe number 23 (ky’/
XXMI) in Index lexopyretorum («mepi An§omupétwv») is
indicated only for bladder stone treatment and includes
pepper (common and long) and parsley, which we found
in other recipes for bladder stones as well. Another one, in
Index Salium («Mepi AAdTwv» — About Salts), number 8 (n'/
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VIII), which is indicated for other diseases as well, includes
parsley, hyssop, and celtic nard.

4. CONCLUSIONS

The Dynameron was likely written in the 13th century
by Nikolaos Myrepsos and was later extensively copied and
translated, influencing western medicine and pharmacol-
ogy for centuries.

A substantial number of recipes in the Dynameron refer
to renal diseases and some of them are specific to blad-
der lithiasis. Recipes include a rich variety of herbs, plants,
vegetables and fruits, insects and animal products, as well
as non-organic ingredients, like salts and stones. They are
enhanced with detailed preparation instructions. Ingredi-
ents are mixed with the appropriate excipients, like honey,
sugar, water, wine or chamomile, and are administered with
specific doses and durations of treatment.

With his reference book on drugs “Mega Dynameron”,
Nikolaos Myrepsos disseminated invaluable knowledge
on the treatment of lithiasis throughout the centuries,
highlighting the importance of kidney function and uropa-
thies. His book is a treasure trove for studying the different
medicinal plants and their possible uses for the treatment
of renal and other diseases nowadays.

Itis a plentiful source of exploration that could highlight
new pathways in disease treatment. We should remember
that these recipes represent a pharmaceutical compendium
of an entire era, used for centuries before modern phar-
macology was established. Thus, there is much to learn
from this documented experience of previous, medieval,
scientists.

MEPINHYH
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O¢gpaneia AMiBiaong oupodoxouv KUOTNG oto «Méya Auvauspov»
A.MNTHNOMOYAQOY,' N. TXIAMMAAHZ,2 M. PHITKOX3
'"Movdda TexvntoU NeppoU, leviké Noookouesio TpikdAwy, TpikalAa, 2Turjua NoonAeutikng, TexvoAoyiko

Exmaideutikd 16puua Osooaldiag, Ndpiloaq, *Aveédptntog Epgeuvntric, lotoptkég — latpdg, Adpioa

Apxeia EAAnvIknG latpikric 2020, 37(ZuurnA 2):143—147

TKOMOZX: To Méya Auvapepdv ypd@tnke mbavotata Katd tTn Sidpkela tou 13ou aiwva amd tov Nikohao Mupeyd.

AmoteAeital anmo 24 evotnTeG MOV akoAouBoUV Ta 24 ypdppata Tou EAANvikoU aA@aBritou kal mepAauBAavel meplo-

0OTEPEG Ao 2.600 PAPPAKEUTIKEG CUVTAYEG. To AUVAUEPOV TTEPLEXEL KWSIKOTIOINKEVN TN YVWon otn Oapuakoloyia

MEXPL TNV ETTOXH TOU. ATIOTEAECE TO PAPUAKEUTIKO BIBAI0 avapopdg otnv Eupwmn yla TTEPITTOU TPEIG ALWVEG PETA TN

Snupoociguon Tou. H mapovoa HENETN EiXE WG OKOTIO VA ECTIACEL OE CUVTAYEG YA VEQPOAIBIATELG, Kal EISIKOTEPA YIA Al-

B1doeig TNG oupodoxou KUOTNG. YAIKO-MEOOAOZX: [a TN HEAETN AUTH XPNOIHOTTOIONKE N AATIVIKH LETAPPACH TOU
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«Méya AuvapepoU», OTTwg ekd6ONkKe amd tov Leonhart Fuchs to 1549 otn BaoiAgia, n omoia gival StaB€oiun NAeKTpo-
VIKA otnV Ynelakn BiBAoOnkn Dioscoérides tou Mavemotnuiov Complutense tng Madpitng, KaBwg kat TNV ENANVIKA
é€kdoon anmod tov HAia BaAldko (2014 kat 2019), mou €xel Bactotei otov Kwdika Tou Mapioiov gr.2243. ANOTEAEZMA-
TA:To AuvapuepdV avagpEPETal O€ VEPPLIKEG TTAONOELG O€ éva oNUAVTIKO aplOud cuvtaywv. OL TTEPICOOTEPEG ATTO AUTEG
npoopifovTal yla xprion Kal O€ LN VEQPOANOYIKEG TTABNOELG, KAl MOVO €va LEPOG aTTO AUTEG ival EISIKEG yia AIBIACELG TwV
VEQPWV Kal TNG 0UPOSOXOU KUOTNG. To «AVTIOOTAPIO» OTNV EVOTNTA «AAPA» TTEQINAMBAVEL OKTW CUVTAYEG TTOU Ava-
@EpovTal CUYKEKPLIUEVA 0TN SIAAUCN TWV KUOTIKWV AIBwv. AUO amd auTéG a@opPoUV ATTOKAEICTIKA TIG KUOTIKEG AIB1a-
oelg (v'/LI and vB'/LIII), evd n pa’/XLII kat n pLa’/CXCIll xpnotpomololvTal TOoo yia AiBoug veppwv 600 Kat yia Aiboug
oupodoxou KUOTNG. Ot uTTdAotrteg TEaoePLS (B/11, AB'/XL, Tn’/XC kat T16'/CCCXX) evdeikvuvTal Kal yia AANEG ACOEVEIEG.
Ot ouvtayég mephapdvouy pia movota TolkiAia amd Botava, eUTA, Aaxavikd Kat @pouTa, évtoua (.. TQTdikia) Kat
CWIKA TTpoidvTa (T1.X. aia TPAYOoUL), UE AVAAUTIKEG OONYIEC YA TNV TAPACKEUN TOUG. T CUCTATIKA AVAUELYVUOVTAV PE
HENL Caxapn, VEPO Kal KPAGi 1 XaHOMRAL KAl XopnyoUVTav 0€ CUYKEKPIPEVEG SOOELG Kal Sidpkela Bgpareiac. MNeplo-
OOTEPEG OUVTAYEG OTO AUVAPEPOV Yia TN PAEYHUOVH TWV VEQP WYV, TIG AIBIACELG KAl TOUG KWALKOUG BPICKOUUE OTIG EVO-
TNTEG YA AAOIPEC, eMOEUATA, EVEUATA, KAOAPTIKA, KAl AANQ, IE OPIOUEVEG TTIO CUYKEKPIUEVEG CUVTAYEG YIA TIG KUOTI-
KE€G AIB1A0EIG 0TO KEPAAalo «trepi ANdTwV»/“index Salium” (n’/VII) kat to «mepi AnEomupétwv»/“index Lexopyretorum”
(ky’/XXI1I). ZYMIOEPAXZMATA: O NikoAaog MupePog Pe To papHAKeUTIKS BLIBAI0 Tou «Méya Auvapepdv» HETANAUTTA-
SEVOE AVA TOUG AIWVEG AVEKTIMNTN YVWOnN yla tTn Ogparmeia Twv oupoAIBIdcewy, Toviovtag Tn onUAcia TNG VEQPIKNAG
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AEITOVPYIAG KAl TWV OUPOTTABEIWV.
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Né&erg evupeTnpiou: Auvapepoy, AiBiaon oupoddyou kKUoTNG, NikdAaog Mupedog
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HERBAL MEDICINE
BOTANOAOIIKH ©EPATIEIA

Ibn Al-Baitar

A 13th-century botanical scientist and
his suggestions on urinary tract problems

OBJECTIVE: Ibn Al-Baitar was born in Malaga, Andalusia in the last quarter
of the 12th century. He took botanical training in Andalusia and conducted
extensive research in botanics, collected many drugs, vegetables, animal
products, and introduced them to the medical world. He was recognised as
the greatest botanical scientist and pharmacist of his time. ‘Kitab Al-Jami
Li-Mufradat Al-Adwiya Wa Al-Aghdhiya'’ is Ibn Al-Baitar’s best-known work,
acknowledged as the largest plant and drug book of the Middle Ages. It was
published in Arabic in 1875, and translated into Latin, German, and French.
To the best of our knowledge, so far drugs for urinary tract (UT) problems in
Ibn Al-Baitar’s work have not been reported in the literature. In this study,
we summarised Ibn Al Baitar’s suggestions for UT problems. METHOD: For
this study, we examined one of the copies of Ibn Al Baitar’s manuscript in the
records of Turkey. This copy was published in Turkish by the Medical History
and Ethics Department of the University of Health Sciences in 2017, and its
original copy (written in 1573) is protected in the Hagia Sophia Collection in
theistanbul Siileymaniye Manuscripts Library (Library no: 3745). We identified
the drugs that have an effect on the urinary system. RESULTS: In this book,
the names of plants, animals and minerals used as medicines are classified
alphabetically, and the manner of their preparation and use is described in
detail. It has been found that almost 175 drugs were effective for UT, of which
150 were herbals. Their main effects were diuresis, treatment of UT infection,
dissolving of urinary stones and analgesia. CONCLUSIONS: The majority of
drugs reported in ‘Kitab Al-Jami Li-Mufradat Al-Adwiya Wa Al-Aghdhiya’ for
UT are mixed-acting, and the product of vast experience and observations.
Although modern medicine studies have demonstrated that they contain
many active substances, it is hard to determine exactly which substance had
a specific effect on the urinary system.
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1. INTRODUCTION

Ibn Al-Baitar was born in the city of Malaga, Andalusia
in the last quarter of the 12th century. Ibn Baitar was his
father’s nickname; his original name was “Ziyaeddin Abu
Muhammad Abdullah bin Ahmed al-Andalus al-Maliki”. Since
his father was a baitar (veterinary), he was interested in
botany from an early age and hence called an“al-ashshab”
(botanist). He was trained by Ibnur-Rumiyye on medicinal
plants, their names and where they grew. He conducted
extensive research together with his teacher in Seville. He
travelled to different regions of Andalusia in his twenties,
collected plant samples, was taught by famous pharmacists
and did research on plants.’

In order to increase his knowledge and experience, he
travelled across North Africa between the years 1220-1223,
to Morocco, Tunisia, Algeria, and Tripoli. He came to Anatolia
in 1223; he travelled to the northern Mediterranean coast
and the Greek islands and then went to Alexandria. He be-
came the chief botanist of the Egyptian Ayyubid sultanate.
He conducted extensive research in botanics in the Middle
East and trained many students in Cairo and Damascus. He
died in Damascus in 1248. During his lifetime, he travelled
to three continents and collected many vegetable, animal
and mineral drugs and wrote an important book, “Kitab
Al-Jami Li-Mufradat Al-Adwiya Wa Al-Aghdhiya”. He was
recognised as the greatest botanist of his time.**

Ibn Al-Baitar read the books of famous medical scholars
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such as Dioscorides, Galen, Hippocrates, Ibn-i Sina, Ebubekir
er-Razi, Gafiki and wrote commentaries on some of them.
He also checked information about plants with observa-
tions and experiments and introduced many plants and
medicines to medical literature. He also conducted research
on animals and minerals.**

He produced seven works, the most famous being
‘Kitab Al-Jami Li-Mufradat Al-Adwiya Wa Al-Aghdhiya’ In
this, the names of plants, animals and minerals used as
medicines are classified alphabetically, together with the
methods used. This book is acknowledged as the largest
plant and drug book of the Middle Ages, because it con-
tains detailed descriptions of several medicinal plants,
foods, and drugs together with their therapeutic values. It
was written between 1242 and 1248 and presented to the
Egyptian Ayyubid Sultan Melik Salih Necmeddin Eyyub.*
This book was used in Europe until the 19th century. It
was published in Arabic in 1875 and translated into Latin,
German, and French.’¢

There are many publications in the literature explaining
his works. To the best of our knowledge, so far drugs effec-
tive on UT mentioned in this book have not been reported.

2. MATERIAL AND METHOD

‘Kitab Al-Jami Li-Mufradat Al-Adwiya Wa Al-Aghdhiya’
was introduced into Ottoman Turkish in the 14th-15th
centuries. The name of the translated book is ‘Tercime-i
Miifredat-1 ibn-i Baytar’. This work was first translated from
Arabic to Ottoman Turkish for “Gazi Umur Bey of Aydi-
nogullari” (1334-1348), and called the “Tire"” copy (Tire is
an old town of izmir, Turkey). After presenting this book to
Umur Bey, 17 copies were produced by different copyists
in the following years.” One of these 17 copies in records of
Turkey is the copy in the Hagia Sophia Collection (Library
No:3745) that has not been translated into Turkish to date.”¢
This copy was translated into Turkish by the University of
Health Sciences (UHS) in 2017 (fig. 1). The translation team
contributed to this book’ by comparing the other five Otto-
man Turkish copies and two Arabic copies especially based
on the original book printing in Arabic in Beirut in 1992.77

Although its original Arabic form includes more than
1,400 drugs (animal products, vegetables, several minerals
or stones), 200 herbal medicines have been identified for the
first time in this book.> Since each of the translators made
some selections and abbreviations in the number of drugs,
there was a difference in numbers in the copies translated
into Ottoman Turkish. There were 958 drugs numbered in
the Arabic alphabet in the book translated by the UHS. We
selected and introduced the drugs effective for UT.
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Figure 1. The first page of ‘Terclime-i Miifredat-1 ibn-i Baytar’’

2. RESULTS

There were almost 175 drugs effective for UT, of which
150 were herbals. Their preparation and use are described in
detail. The main effects of those drugs for UT were diuresis,
dissolution of kidney and bladder stones, relieving kidney
and bladder pain, prevention of urinary incontinence/
retention, excretion of harmful substances, strengthening
the kidneys/bladder, removing of bile damage from the
kidneys and bladder, and treating oliguria-anuria.

We classified the effects of those drugs on the urinary
system into four categories (tables 1-4).” Since the same drug
may be placed in different tables because of its mixed effect,
the total number of drugs seems to be increased (n: 215).

3.1. Diuretic drugs

We found that 125 drugs were possibly effective on di-
uresis; while 25 substances had single, the others had mixed
effects on UT. Some of these drugs are shown in table 1.

3.2. Drugs effective for UT infections

In total, 23 substances had an anti-inflammatory effect,
of which 9 had a single effect on UT (tab. 2).
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Table 1. Diuretic drugs in the Ibn Al-Baitar's manuscript.’

I.ISLEK et al

Page Drug name Latin name/ingredients Turkish name Effect on urinary tract
22 iva Salvia horminum Deve tabani Relief of urinary retention
Arminun
23 Erak Salvadora persica Misvak agaci Diuretic, clearance of bladder
Sy
29  Esel Juncus acutus Kogalik Diuretic
30 Istiragalis, Astragalus L. Tavsancil toynagi-tirnagi Diuretic
oalled sda
37  Ashis Atractylis gummifera Sakiz dikeni Relief of urinary retention
__;..n.un.n
37 Usnan Arthrocnemum glaucum Cogan, ¢oven otu Relief of urinary retention
S
41 Agires, agirus Populus nigra Kara kavak Stimulates kidney, relieves urinary dripping
e l-agiros
44 Afsentin A. absinthium Pelin otu- aci pelin Diuretic
Cpiad]
46 Sarab-1 afsentin Wormwood wine Pelin otu sarabi Diuretic, excretion of harmful substances
49 Akhuvan Anthemis cotula Kopek Papatyasi Diuretic
;;1 _9;51
56 GIQ:ULA H. stoechas Altin gicegi Diuretic
amaritun
59  incidan Ferula assafoetida Seytan tersi Stimulates kidney
Olaad)
59 Anisun Pimpinella anisum Anason Diuretic, effective on kidneys
O gt
66  Unuberuhis 0. viciefolia, Yonca otu Relieves urinary retention and dripping
R 5 9l
67 Unumali Honey and wine Bal ve sarap Diuretic
‘:_1‘.& 3
78  Badincan S. melongena Patlican Diuretic
J‘.;_‘jﬂ‘.j'
100 Balasan C. opobalsamum Belesan agaci, balsam agaci, Diuretic
Al Mekke pelesengi
[
102 Bellutu'l Arz Teucrium chamaedrys Yer peliti Diuretic
119  Tirmds Lupin Termiye-ibn baytar Diuretic
— Aci bakla-bedevian
A=
123 Tilfaf Sonchus oleraceus Esek marulu Diuretic
it
143 Centayana G. lutea Centiyana Diuretic
Lilllais
145  Cevz-i bevva Myristica fragrans Bayagi ceviz (ibn baytar) Diuretic

(Cevz-i buva)

T3 3>

Kucuk hindistan cevizi
Besbase muskat
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Table 1. (continued) Diuretic drugs in the Ibn Al-Baitar's manuscript.’
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Page Drug name Latin name/ingredients Turkish name Effect on urinary tract

146  Hasa Thymus capitatus Kekik (koni bagl) Diuretic
Wala

155 Harmel Peganum harmala Uzerlik Diuretic
Je s

158  Hargef Cynara scolymus Kenger dibi Diuretic
TN

158 Hazazil's sahr Usnea barbata Tas kinasi Diuretic
_JAAE'I BN Cicekli yosun

166 Himmas Cicer arietinum Nohut Diuretic
_’\.l:l.&;‘.

175 Havr P. pyramidalis Kavak agaci Diuretic

=

Table 2. Drugs for urinary tract infections in the Ibn Al-Baitar's manuscript.!

Page Drug name Latin name Turkish name Effect on urinary tract
30 As M. communis Mersin Improves bladder inflammation, diuretic
&l Removes urine foam
134 Sil A. repens Ayruk otu Recovery of bladder abscess
i Dissolving of urinary stones
i Relief of urinary retention, diuretic
162  Hulbe Triganella foenum-graecum Boy, cemen otu Improves bladder cold
ada Relief of urinary dripping
176  Hubbazi Malva sylvestris Ebeglimeci Improves bladder and kidney inflammation
s oka
193 Hulincan (havlincan) Galanga Havlican Improves kidney cold
Sladla officinarum
228 Rasan Inula helenium Anduz, andiz otu Improves cold-related bladder malady
ol diuretic, strengthens the bladder, removes
[l A L
harmful substances in blood via urine
254 Sud Cyperus longus Topalak Improves cold-related bladder malady,
Arw diuretic, dissolving of bladder stones,
stimulation of kidneys, prevention of
urinary dripping
367 Nebiz Wine made from grapes, barley, Uziim, arpa, bugday, bal ve  Relieves dysuria, diuretic, stimulates kidney
Ak wheat, honey and dates hurmadan yapilan sarap and bladder, dissolves urinary stones,
o useful for kidney pains
388 Yeneste, yenestele Equisetum arvense Umsuh Improves kidney and bladder malady
PR At kuyrugu

3.3. Drugs effective for UT stones

In total, 40 substances were possibly effective for dis-
solving urinary tract stones, of which 15 had a single effect.

Some of them are shown in table 3.

3.4. Analgesic drugs for the UT

In total, 27 analgesics were possibly effective for the
UT; 13 were only analgesics while the others had mixed

actions. Some of these are shown in table 4.
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Table 3. Drugs effective on urinary tract stones in the lbn Al-Baitar's manuscript.’

I.ISLEK et al

Page Drug name Latin name Turkish name Effect on urinary tract
6  lIksar (aksar) C. bulbocastanum Hilal otu Dissolves kidney and bladder stones
conopodium denudatum IMa
9  Abanus L. ebenus- Abanoz Dissolves kidney stones
gl
32 Sarabi'l as: A kind of wine Mersin sarabi Diuretic
Dissolves urinary stones
36 Usne Muscus arboreus Yosun Dissolves kidney and bladder stones
4331
60 Enciire U. pillulifera Isirgan Dissolves kidney and bladder stones
DJ;.'L[
70 Eyyil (Uyyel, iyyel) Alces alces SiIgin geyigi Diuretic
Dissolves bladder stones
72 Babunec Chamonmilla officinalis Papatya Diuretic,
Ei_;,".._i Dissolves urinary stones
92 Bittih Citrillus vulgaris Kavun Diuretic
\'_,[ kavun cekirdegi Dissolves bladder stones
94 Baklatu’'l hamka Portulaca oleracea Tohmekan Dissolves kidney and bladder stones
Vieadl 4liy Semiz otu Diuretic
139  Ceradi'l bahr Cryfish Kerevit, deniz cekirgesi  Dissolves kidney and bladder stones
148 Hacerd'l yehud Israel olive israil zeytini Dissolves kidney and bladder stones
150 Hacerl'l isfenc modo pumice Siuinger tasi Dissolves kidney and bladder stones
152 Haceri’l mesane Human bladder stone insan mesane tasi Dissolves kidney and bladder stones
152 Hacerd'l hut White stone in fish brain Balik beyninde bulunan  Dissolves kidney and bladder stones
ak tas
159 Hazenbel Myriophyllum verticillatum Egir koku Dissolves kidney and bladder stones
J:'_'i_);
237 Zicac Glass Sirca (cam) Dissolves bladder stones
gl
257 Sukulufenderyun Scolopendrium vulgare Altun otu Dissolves kidney and bladder stones, prevents
O)s3 08 gl g Talak otu urinary dripping
259 Sekbinec Ferula szowitsiana At kasnisi Diuretic
ZSa Dissolves kidney and bladder stones
265 Simana Quail (Coturnix coturnix) bildircin Diuretic
13l Dissolves kidney and bladder stones
270  Sisenber Thymus glaber Marsama Prevents urinary dripping, dissolves kidney and
bladder stones
277  Suniz Nigella sativa Corek otu Dissolves kidney and bladder stones
s
280 Sirruk (sirzak) Bat feces Yarasa digkisi (idrari) Dissolves bladder stones
298  Akrep Scorpion Akrep Dissolves kidney and bladder stones
311 Ferahu'l-himam Pigeon cub Glvercin yavrusu Dissolves kidney and bladder stones
Firahu'l-hamam
315  Kakule A cardamon Kakule Dissolves kidney stones
4] @2
316 Kurretii'l-ayn S. latifolium Su kerevizi Dissolves kidney stones, prevents urinary retention
326 Kebabe P. cubeba Kebebe, Hind biberi Diuretic, clearance of urinary tract,
PRy Dissolves kidney and bladder stones
338 Lisani’'l asafur Fraxinus exelsior Kus dili agaci Dissolves urinary stones, prevents urinary dripping
378 Asparagus officinalis Kolan kuyrugu Dissolves kidney and bladder stones

Heylun (helyun)
O

Diuretic, stimulates kidneys and bladder
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Table 4. Analgesic drugs for the urinary tract in the Ibn Al-Baitar's manuscript.’
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Page Drug name Latin name Turkish name Effect on urinary tract
63 Anagalis Anagyris foetida Domuz dikeni, katir Useful for kidney and groin pain
oedie il kuyrugu
104 Ben‘ef§e V. odorata Menekse Relieves kidney and bladder pain
Auusla Diuretic
110  Binat-1verdan Cockroach Dudil cerad Relieves kidney pain
eyl Hamam bécegi Diuretic
112 Bunyun Bunium pumila Kereviz Relieves kidney and bladder pain
Qo Diuretic
151 Hacer-i iraki Bilegi tasi Relieves kidney pain
205 DUhn{’'l merzencus Majorana hortensis Merzencus yagi Relieves back pain and kidney pain
Chsad el omo Mercankosk yag
214 Dihni'l hasek Tribulus terrestris Demir dikeni yagi Relieves back pain and kidney pain
Sawd
214 Duahni navari’l kundud Tree in Jerusalem Kudiis dagi agaci Relieves bladder and kidney pain
(dihnl nevari’l kandul) mountain
.‘:j.‘ﬂ.” J'I 5
216 Dihni'l-levzi’l-murr P.amygdalus amara Aci badem yagi Relieves bladder and kidney pain
prevents urinary retention
dissolves kidney and bladder stones
217 Dihn'l-levzi'l-hulv P.amygdalus Tath badem yag Relieves bladder and kidney pain
prevents urinary retention
228  Ravend-icini Rheum officinale Ravend-i ¢ini Useful for kidney and bladder pain
_‘l}l__;
261 seliha Cinnamomum Yalan tarcini Diuretic
aaulu aromaticum Useful for kidney pain
267  Semmur Sable fur Semmur Fur coat wear is useful for kidney pain
267 Stinbul Hyacinthus Stinbul Useful for kidney and bladder pain
i Diuretic
285  Suf wool Yun Fur coat wear is useful for kidney and
bladder pain
302 Unnab Ziziphus sativa Hiinnab Useful for kidney and bladder pain
—lie
305  Garikun Polyporus officinalis Katran kopug Useful for kidney pain
Csale
308  Fudl Raphanus sativus Turp Useful for kidney and bladder pain
Jad Diuretic
310 Ferasiyin Marrubium alysson Kavkaz Useful for kidney pain
gl 9
316 Kardamana Lagoecia cuminoides Yaban kimyonu Useful for kidney pain
43l 48 Prevents urinary retention
328 Kirras Allium porrum Kendene Useful for bladder pain
&l 8 Pirasa Diuretic,
367 Nebiz Wine made from grapes, Uziim, arpa, bugday, Useful for kidney pain, diuretic, stimulates
KXY barley, wheat, honey bal ve hurmadan kidney and bladder, dissolves kidney and
and dates yapilan sarap bladder stones, relieves dysuria
372 Nilufer Nymphaea lotus Niltfer cicegi Useful for bladder pain

A
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4. DISCUSSION

‘Kitab Al-Jami Li-Mufradat Al-Adwiya Wa Al-Aghdhiya’
is Ibn Al-Baitar’s best-known work, acknowledged as the
largest plant and drug book of the Middle Ages. In this
book, he examines almost 1,400 different drugs under
2,330 titles. The most cited authors are Dioscorides, Galen,
Ibn Sina and al-Razi.*”

In literature, there are several studies examining the
works of Ibn Al-Baitar. These mention several drugs that
can be used in treating different diseases, such as alopecia
and leucorrhea, without explaining their active ingredients,
herbal drugs used in the treatment of freckles and aphro-
disiac formulas.?-""

Ibn Al-Baitar contributed greatly to the development of
essential oils, particularly those used in therapies. He used
a distillation method (using steam to remove oil from the
plant) to obtain essential oils.’?

To the best of our knowledge, so far drugs effective for
the UT in Kitab Al-Jami have not been separately reported
in the literature. We searched these drugs in this book.

I.ISLEK et al

Although most of these substances have mixed ac-
tion, they are divided into 4 different groups, according
to their main actions. Those with diuretic effects, those
beneficial for UT infections, those dissolving urinary
stones, and those useful in urinary system pain (analgesic
drugs) (tables 1-4).

All of those drugs are the product of vast experience
and observations. Modern medicine studies have demon-
strated that they contain many active substances. However,
it is hard to determine exactly which substance had a
specific effect on the urinary system. All of them should
be investigated pharmacologically with detailed labora-
tory studies. We hope that the active molecules of those
substances, discovered by pharmacological research, can
be introduced to the medical world as new therapeutic
agents for UT problems.
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FKOMOZX: O Ibn Al-Baitar yevvrOnke otn MdAaya tng Avdalouaoiag To teAeuTtaio TéTapto Tou 120u awwva. EAape Bo-
Tavikn ekmaidevon otnv Avéalouoia Kal S1e§YayYe EKTETAMEVEG EPEVVEG OTN BOTAVIKE, CUYKEVTPWOE TTOANA (pApUa-
Ka, Aaxavikd, {wiKd mpoidvTta Kal Ta TTAPOoUCiAoE OTOV LATPIKO KOGHO. AvayvwpioTNKE WG O HEYAAUTEPOG BOTAVOAO-
YOG EMOTHHOVAG KAl @APUAKOTIONOC TG EMOXNG Tov. To “Kitab Al-Jami Li-Mufradat Al-Adwiya Wa Al-Aghdhiya” sivat
TO 1110 YVWOTO £pyo Tou lbn Al-Baitar, avayvwplopévo wg 1o peyalutepo BiBAio puTwy Kal @apudkwyv Tou Meoaiwva.
Ek860nke ota Apafikd to 1875 Kal peTappAoTnKe ota AATIVIKA, Ta lEpuavikd kal ta MAAkd. Ané 6co yvwpiloups,
HEXPL OTIYHNG OeV €xouv avagepBei otn BiPAloypa@ia Ta pdpuaka yia mpoBARpata ovpopodpwyv odwv (UT) oto épyo
Tou lbn Al-Baitar. Ztnv mapovoa PHeENETN, cuvoyicape TIG TIPOTACEIG Tou lbn Al Baitar yia mpoBAuaTta Twv oupo@o-
pwv odwv. MEOOAOZ: Na tn HEAETN auTr, e§eTACAME éva amod Ta avTiypa@a Tou Xelipoypagou tou lbn Al Baitar ota
apxeia NG Toupkiag. AuTo To avtiypapo ekSOONKE oTa TOUPKIKA amd to Tunua latpikig lotopiag kat Agovtoloyiag
Tou Mavemotnuiov Emotnuwy Yyeiag to 2017 KAl To TPWTOTUTTIO avTiypa@o Tou (TTou YpA@pTnKe To 1573) (puAdcoeTal
otn oul\oyn Ayia Zogia otn BiBAIoBRAKN xelpoypdpwy istanbul Siileymaniye (ap. BiBAI0OAKNG: 3745). MpocoSlopicaue
TA PAPUAKA TTOU £XOULV EMiGpaon 0To oupomolNTIKO cuotnua. AMOTEAEZMATA: > € autd to BIAio, Ta ovouata Twv
QUTWY, TWV {WWV KAl TWV PETAANKWY OTOIXEIWV TTOU XPNOIHOTTOlIoUVTAL WG @AppaKa Ta&ivououvTtal aA@apnTika Kat
O TPOTIOG TTAPACKEUN G KAL XPriONG TOUG TTEPLYPAPETAL AEMTTOUEPWG. EXEL BpeOei 6TI oxeSOV 175 pAppaKa Tav AMmoTe-
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AECUATIKA YA TIG OUPOPOPEG 060UG, EK TWV omoiwv Ta 150 rjtav Boétava. Ot KUpLeG eMEPATELG TOUG riTav n Silovpnon,

n Beparmeia TNG AoipwéNg Tou CLPOTTOINTIKOU CUCTAMATOG, N SIAAUCN TwWV oUPOAIBwWV Kal n avaiynoia. EYMMEPA-

FMATA: H mAeloPn@ia Twv @apudkwy mou avagépovTtal oto “Kitab Al-Jami Li-Mufradat Al-Adwiya Wa Al-Aghdhiya”

Y1 TIG OUPOPOPEG 0O0UE ATTOTEAOVV TIPOIOV HEIENG KAl TIPOTOV TEPACTIAG EUTTEIPIAG KAL TTAPATNENOCEWV. AV KAl Ol IE-

AETEG TNG OLYXPOVNG LATPLKAG £XouV aTToSei€el OTI TTEPIEXOUV TTOANEG SPACTIKEG OLTIEG, Eival SUOKOAO va Tpoodiopl-

oTel pe akpifela mola oucia gixe CUYKEKPIUEVO ATTOTENECA OTO OUPOTIOINTIKO CUCTNUA.

Né&erg evupeTnpiou: Ibn Al Baitar, Kitab Al Cami, MaBriocelg Tou oupomoINTIKOU CUCTAHATOG 0TV AvSalouciavikn latpikn
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The treatment of urinary diseases

in Moroccan traditional pharmacopoeia

Elements of ethnology
and historical epistemology

This work, based mainly on ethnobotany, contributes to the knowledge of
the Moroccan pharmacopoeia concerning the treatment of urinary system
diseases. Our approach, both synchronic and diachronic, seeks to highlight
the historical anchoring of current traditional medical practices through a
comparative study of recipes of the Moroccan traditional pharmacopoeia
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H Bepameia twv voonuatwy

TOU OUPOTTIOINTIKOU OTNV
mapadoolaKn GapuaKoTolia

Tou Mapodkou: Xtolxeia eBvoloyiag
Kl IOTOPIKNAG EMOTNUOAOYIaG

MepiAnyn oto TéAog Tou dpBpou

for urinary diseases and Arabic medical reference texts. | strive to show the

persistence of historical medical knowledge in traditional medical practices,
posing, in this sense, the fundamental question of the legitimacy of the pre-
sumed epistemological break between traditional medical knowledge and

scholarly discourse.

1. INTRODUCTION

Although it has been banished from the market-place
in Morocco and deprived of its official status by modern
medicine, traditional medical practice continues to serve
many, and its prestige in the eyes of masses remains virtu-
ally undiminished.

It should be noted that one of the strengths of traditional
medicine is that it is a practical art, well rooted in the local
culture, and the relationship between the patient and the
therapist is simple and close.”

Traditional medicine deals with all the ramifications
of disease and approaches health as a necessary balance
between physical, mental, emotional, moral and social
well-being.

It would be wrong to underestimate the role of subjec-
tive factors in the survival of traditional medicine. These
arise partly from the complete integration of traditional
systems of care into the socio-cultural environment, which
makes patients particularly receptive to them.

When we examine social behaviour in regard toillness,
we see a number of different attitudes to traditional medi-
cine.In the first place, there are the traditionalist and cultural
positions, which are often experienced with anti-colonialism
and exalt the prestigious past of Arab and Islamic civilisa-

Key words

Arabic historical medical knowledge
Ethnobotany

Moroccan pharmacopoeia

Urinary diseases Morocco

tion, art and science. They refuse depersonalisation, and
show a devotion to the arts and skills of Arab scholars. The
confidence with which these attitudes are held is naturally
strengthened with every error of modern medicine.

The major fault in this quarrel is that it sees the relation-
ship between traditional and modern medicine as mutually
exclusive and may even present an opposition between
local and foreign medicine that does not exist. Although
contemporary medicine has developed mainly in the West
in recent times, since the development of medicine is closely
bound with the development of technology, it must not
be forgotten that many civilisations have contributed to
the base of modern experimental medicine. It should not
be seen as Western medicine but as universal medicine.
Therefore, there is no part of the world where it can be
considered foreign.

The second type of position, which is characteristically
found in western countries but has also filtered through
to the middle and upper classes in third-World coun-
ties, is critical of modern chemotherapy and advocates a
return to natural therapy, as a reaction against the over-
medicalisation of industrial societies. This tendency is in
the mainstream of ecological thinking but unfortunately
has some extreme views.

The third group of positions, which is much more eclec-
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tic and less well organised and structured than the first
two groups, is taken by those who have lost the faculty of
critical judgment and who see traditional medicine only in
terms of its irrational and mysterious aspect, with its super-
natural and miraculous elements. These positions are very
common at grass-roots level but are unfortunately being
propagated in some intellectual circles as well. Anything
that appears to be supernatural has a great hold on people’s
minds in this time of moral crisis in our societies. Hence
the multiplicity of stories about the “miracles” performed
by traditional practitioners. At the other end of scale, but
equally eclectic, there are those who see only the irrational
aspect of traditional medicine and therefore condemn it
out of hand just as categorically as it has been exalted by
their opponents.”

The purpose of this paper will be to emphasise the social
and cultural relevance of traditional medicine in Morocco,
especially in the rural areas. We try to highlight the role of
knowledge transmission in preservation of old Moroccan
medicine and the intangible heritage. Taking this into ac-
count, some examples of these traditional practices will
be analysed, especially in urinary diseases.

Furthermore, this study aims at showing that these
social and cultural practices are enacting the transmission
of knowledge, especially in rural areas.

Another aspect that will be treated is the role of tradi-
tional actors in natural medicine in rural areas as main actors
of practices linked to the production and transmission of
these medical traditions. Some aspects of my approach
will focus on certain practices of traditional Moroccan
medicine by bringing back particular recipes, which have
become increasingly rare, because of the disappearance
of the modes of transmission maintained for generations.

All our data are based on anthropological and fieldwork
conducted in some areas of Morocco in the last years. In
Morocco, there is a paradox between cities and rural areas
regarding access to medical care. However, remote areas
are a good reservoir of ancestral medical knowledge and
country people are a very important field of study for ex-
amining the persistence of ancient medical recipes.

How to explain this possible persistence; medical his-
tory or biogeographic and cultural determinism? To try to
answer these questions we used an anthropological and
epistemological approach: both synchronic and diachronic
analyses.

The analysis of the nature of “traditional medicine”
will go through an epistemological approach. Indeed,
the legitimate way to analyse popular medicine is to refer
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it to its historical scientific sources, not to contemporary
medical science.”

The fact that medicinal plants are used by people, es-
pecially in remote areas, to overcome medical problems,
the material support, constituted by the vegetal drugs, is
the most credible way to bring out tangible information
on the history and culture of local society, which requires
long-term ethnological and botanical work.

MATERIAL AND METHODS

To try to approach this problem, ethno-botanic studies and
historical epistemology study (critical and comparative analysis of
some Arabic reference books on kidney diseases) were carried out.

The ethno-botanical studies were carried out in three regions
of Morocco: Sahara (especially Draa Vall ey), Rif Mountains and
High Atlas Mountains. This ethno-botanical work is part of a
research project on traditional medical knowledge in different
regions of Morocco; general ethno-botanical work has already
been carried out.59%

The historical epistemology approach consists of a compara-
tive study between bookish medical recipes and the traditional
recipes of pharmacopoeia. The concept of historical epistemology
that | use refers in its widest meaning to the long-term study of
scientific developments.’” It is important to follow the evolution
of the remedies in time and then to compare the time-resistant
remedies with those of the traditional Moroccan pharmacopoeia.

The books Studied are: Treatise on stones in the kidneys and
bladder by Abu Bakr Al-Razi (Razes) (9, 10th century) analysed
by Pieter de Koning,1896 (Frankfurt); Canon of Avicenna (Chapter
about treatment of kidney stones) (10th century); Ninth section
of the first part of the complete Book on Medicine named the
Royal book, by Al-Madjusi (10th century); Viaticum of lbn al-Jazzar
of Kairouan (10th century); Tayssir: the book of simplification of
Avenzoar (Andalusia) (11th century); Book of the best in medicine,
by Mohaddab-addine Ibn-al-Habal (12th century).*

Umdat-attabib (Abu Ikhayr al-Ichbili)** (12th century), Jamia Al-
mufradat, treatise of simples (Ibn-al Baytar) (13th century); Hadigat
al-Azhar: the garden of flowers (Al wazir al-Ghassani) (16th century),

*  TheKitab almukhtar (al-mukhtarat) fi I-tibb (“Selections on medicine”)
was written in Mosul in 560/1164-5. This is primarily based on the
Kitab al-Qanun fi I-tibb of Ibn Sina (d. 428/1037), although he also
cites other authors, including Hippocrates (fl. c. 450 B.C.E.), Galen
(d. c. 216 C.E.), Masarjawayh (second-third/eighth-ninth centuries),
al-Kindi (d. c. 256/870), and Ali b. al-Abbas al-Majusi (d.c. 384/994).
This book is extant and has been edited twice; an important, though
fragmentary, manuscript copy of it (MS Marsh 379, item 2, in the
Bodleian Library, Oxford) was read and collated in the presence of
Ibn Habal himself (Savage-Smith) (Alasdair Watson, Encyclopedia of
Islam).

** Two books on medical botany, one by Al-Ichbili (Umdat A-ttabib)
and the other by Alghassani (Hadigat al -Azhar) have already been
the subject of a botanical-historical analysis by Bammi (2012).5
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Tuhfat al-ahbab: A work for loved ones (anonymous) (16th or 17th
century), kachf arumuz (Ibn hamadouch al-jazairi) (18th century).

Note that the authors selected for the study belong to two
different cultural fields: Maghreb and Andalusia on the one hand
(Ibn al-Jazzar, Avenzoar, Al-Ichbili, Ibn-al Baytar, Al-Ghassani, lbn
Hamadouch) and the East, especially Persia (Razes, Avicenna, Ibn-
al-Habal, Al-Madjusi) on the other.

RESULTS AND DISCUSSION

Before presenting the main part of my results, | would
like to stress that, despite the progress made by the Arabs
in the field of experimental medicine, the contribution
of Greek-Latin medicine in Arab medicine is obvious. The
influence of Hippocrates and Galen’s medicine on Arab
authors is another subject though.

After analysing the selected historical books of medi-
cine, the therapeutic protocol about kidney diseases is
summarised in:

The prescription of: diuretics, drugs against kidney
stones, Anti-inflammatory oral or in the form of friction. In
case of pain, the prescription of narcotics, the use of sitz
baths to fight inflammation, activate circulation and stop

J.BAMMI

bleeding. In case of flatulence aggravating the pains, they
associate diuretics and carminatives; the use of mucilage
as emollients and against irritation of the urinary tract.

According to Razes, kidney calculi would be treated
with baths, dietary restriction (particularly milk) and melon
pips, Indian beans, and a pill made from burnt scorpions.

The same author, after bathing, rubs loins and hypo-
chondria with chamomile oil or dill oil (Anethum graveolens)
if there is violent irritation.“And when heis in the sitz bath
give him what is diuretic and what breaks the kidney stone”?

The results of the historical epistemology study are
summarised in the table 1.

The main innovation is that some remedies are con-
sidered, unanimously, as effective against renal diseases.
Concerning diuretics, we noticed the predominance of
species belonging to the Cucurbitaceae family (Melon,
Cucumber, pumpkin) and the Ombellifereae family (Parsley,
Celery, Cumin, caraway, Anise, Khella, carrot); these two
botanical families dominate treatment.

Concerning kidney stones, we noticed the predomi-
nance of Cucurbitaceae, Ombilleferae and Malvaceae (Marsh-
mallow, mauve).

Table 1. Treatment of urinary diseases, according to certain Arab-Muslim authors.

Treatments Water retention Kidney stones Renal inflammation Flatulence increasing
according pain
to authors
RAZES Alfalfa, marshmallow, Bark caper root, celery, melon, Psyllium, violets, alfalfa, Rue, anise, dill, Khella,
melon, cucumber cucumber, pumpkin seeds, chamomile, flax-seeds, cumin, caraway, Nigella
flax-seed, marshmallow sesame
(IBN SINA) Fenugreek carrot Alfalfa, marshmallow, cumin, Parsley, Rose, chamomile, flaxseed, Rue, Celery, Khella, anise,
AVICENNA Celery, Henna root, Squill, cinnamon, dill, marshmallow, carrot, caraway, Nigella
Khella, fennel chaste tree . .
cucumber, Quackgrass, Rue liquorice
seed
IBN AL-JAZZAR Anise, Nigella, celery, Melon, cucumber, pumpkin seeds, Myrtle, rose, Tamarind,
pennyroyal, Mahleb marshmallow, flaxseed, bark caper psyllium, marshmallow,
root, nigella, anise, Celery, marrube, flaxseed, fenugreek, bryone
cinnamon
IBN AL-HABAL Alfalfa, marshmallow, celery,
cucumber, Quagrass, chaste
tree root, cumin, fennel, Rue
AVENZOAR Melon, Cucumber, Nettle seeds, carrot seeds, Cucumber, chamomile, celery,
Carrot, Celery, Fennel Celery, melon seeds rose, saffron, flax seeds,
roots, Asparagus pyrethrum, liquorice
IBN ALBAYTAR Cucumber seeds, Marshmallow Mauve, Flaxseed chamomile,
Southern maidenhair fenugreek
fern
Al-MADJUSI Celery, fennel, pennyroyal, Khella Bladder inflammation: caper,

Marshmallow, flax seed,
Mauve, melon, cucumber

Khella, Pyrethrum, Nettle,
fennel, Marrube, caste tree,
Harmel
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Other remedies repeated by our authors belong to
minority families, such as Flaxseed (Linceae), Almond (Ro-
sacea), Caper (Capparidaceae), Quackgrass (Poaceae), Cin-
namon (Lauracea) Asparagus (Asparagaceae), Psyllium
(Plantaginaceae), Chamomile (Asteraceae), Fenugreek,
Alfalfa (Fabaceae).

Note that great interest is placed in mucilage, as present,
in large quantities, in the Malvaceae family.

Concerning the ethno-botanical study, some plants are
used in traditional Moroccan pharmacopoeia according
to the ancient theory of signature. For example, stinking
wood (Anagyris foetida) whose kidney-shaped seeds are
prescribed for kidney diseases and Medicago sativa seeds
(Alfalfa), used against kidney inflammation.

Below, | present the results of the comparison of the
recipes collected by the ethno-botanical study with those
of traditional Arab medicine; for methodological reasons, |
separated diuretic plants from plants used against kidney
pathologies. The table 2 concerns diuretics.

We noted that 80% of diuretics used in traditional medi-
cine are cited by ancient authors (especially from Maghreb
and Andalusia). The remaining 20% are, in general, endemic
or introduced plants.

Most plants considered as diuretics in traditional Moroc-
can medicine are cited by ancient authors, from Maghreb
and Andalusia. Only some of these are also mentioned by
oriental authors (Celery, parsley, cumin, anise).

Some recipes with a high cultural significance are worth
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noting: the young leaves of Borago officinalis (Borage) are
specially used to prepare Khli'a Couscous broth (dried and
salted meat). Given the large amounts of brine it contains,
this dish is likely to cause water retention. This is why bor-
age, whose diuretic properties are known, is added to the
broth. In other Couscous recipes, borage is not usually
used.® Leptadenia pyrotechnica (a Saharan plant not cited
by ancient authors), is used by nomads; when they walk
barefoot in the sun and the burning sensation in their feet
extends to the navel to the point where they can no longer
urinate, they drink a decoction made from this (tab. 3).

It is noted that, unlike diuretics, anti-lithiasis and anti-
inflammatory plants are cited for the same effects, by
both oriental authors and western authors (Maghreb and
Andalusia). It is plausible that this indicates that, for severe
pathologies, they rely on medical history, while for diuretics,
itis rather local experience that is decisive.

Note that some plants used against kidney disease
are not mentioned in historical books: Herniaria hirsuta,
Chestnut, Eucalyptus, Corn (styles), Prickly pear (flowers),
Juncus maritimus. The introduction of these plants into
the pharmacopoeia has given rise to new recipes where
old plants and new plants are mixed. This, in our view,
represents a form of renovation in traditional treatments.

As an example, we present an anti-inflammatory mixture
against kidney diseases in the Moroccan pharmacopeia,
which contains: Chestnut, Eucalyptus leaves, Corn styles,
Prickly pear flowers, Pennyroyal (Mentha pulegium), Lavender,
Indian nard, Rye seeds, Chamomile, Quackgrass and Juncus.

Table 2. Comparison between recipes collected by the ethno-botanical study and those of traditional Arab medicine (diuretics).

Diuretic plants
in Moroccan
pharmacopeia

Historical use (cited as diuretic by)

Diuretic plants in Moroccan
pharmacopeia

Historical use
(cited as diuretic by)

Celery All authors Lentisk
Absinthe All authors Purple viper's-bugloss
Parsley All Maghreban and Andalusian authors Field eryngo and Holly-leaved
and Avicenna eryngo
Red Bryony Ibn Al-Jazzar as anti-inflammatory Squill
Mediterranean Heath Ibn Al-baytar and Al-Ichbili Globe artichoke
Caraway All authors only as carminative Borage
Sarghina All Maghreban and Andalusian authors,  Statice
not by oriental authors
Alfalfa dodder All Maghreban and Andalusian authors Silvery paronychia
Anise All Maghreban and Andalusian authors, Broom Brush
Avicenna and RAZES
Black pepper All Maghreban and Andalusian authors Bouhmama'’s cauliflower

Camel grass

All Maghreban and Andalusian authors

Hibiscus sabdariffa

All Maghreban and Andalusian authors
Only by lbn Al-Baytar
All Maghreban and Andalusian authors

All authors
All Maghreban and Andalusian authors
All Maghreban and Andalusian authors

Not cited

Not cited

Not cited

Not cited

Not cited
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Table 3. Comparison between recipes collected by the ethno-botanical study and those of scientific Arab medicine (kidney diseases).

Medicinal plant

Therapeutic use

Historical use (cited by)

Celery

Mediterranean Heath

hairy rupture-wort

Onion

Jujube

Lesser galangal

Marshmallow

Khella

Asparagus

English lavender

Psyllium
Olibanum
Roman nettle
Opium poppy

Harmel

Carrot (seeds)

Savory

Bermuda grass and couch grass

Sea urchin spurge and Resin Spurge

Barley

White henbane and black henbane

Fringed lavender

Tailed pepper

Capper

Anti-inflammatory
Urinary antiseptic
Kidney stones

Dropsy, water retention; urination disorders, bladder
diseases, with seeds of Radish, carrot and parsley

Urinary antiseptic, cystitis

In decoction, against renal inflammations

Decoction of roots to calm painful urination

Decoction against kidney and bladder pain,
antispasmodic

Unblocks all obstructions and facilitates secretions,
used against syphilis and gonorrhoea

Urinary antiseptic

Inflammation of the kidneys, bladder and urinary tract
Kidney stones, cystitis and oliguria

Kidney stones, cystitis and oliguria

Cystitis

With Nigella, cumin, garlic, rance butter and honey
(Kidney stones)

Renal colic, oliguria

Painful urination

Rhizome against kidney stones and urinary disorders
Cooling and affections of a kidney

Against vesico-urinary irritations and against
gonorrhoea

Low dose, sedative and antispasmodic in bladder pain
Kidney stones

Antiseptic in the treatment of urinary and bladder
diseases

At Tissint, the dried root, reduced to powder is mixed
with honey, is used against gonorrhoea, as diuretic

Panacea for all authors (in the occident and orient)
IBN Al-Baytar and AL-Ichbili
Not cited

All Maghreban and Andalusian authors

All Maghreban and Andalusian authors

All Maghreban and Andalusian authors except
Ibn Hamadouch

Panacea usually used in kidney diseases

Used by Razes, Madjusi and lbn AL-Habal

All authors

Used by ancient physicians as anti-
inflammatory

All Maghreban, Andalusian authors and Razes
Maghreban and Andalusian authors
Maghreban and Andalusian authors
Maghreban and Andalusian authors

Avicenna and |bn AL-Habal (Kidney stones)

Panacea against kidney stones

Ibn Al-Baytar and Ibn Hamadouch
Maghreban and Andalusian authors
Ibn Al-Baytar and Ibn Hamadouch
All authors

All authors as narcotic
Only Tuhfat Al-Ahbab

Maghreban and Andalusian authors

IBN al-Jazzar, Razes

3.1.Transmission of knowledge

3.1.1. The potential scientific base of traditional medical
practice in Morocco. The remoteness of rural areas from of-
ficial health centres helps traditional medicine in retaining
a certain following, always represented locally by a prac-
titioner, even if he sometimes earns his living in another
occupation. The sedentary and urban-centred nature of
modern medicine is thus a factor that militates in favour
of traditional practitioners.

Care is very often given in patients’ homes. The best-
known example is that of traditional birth attendants who
look after mothers in their own homes, but there are also

many fugaha who are willing to visit their patients on their
sickbeds, wherever they may be.

Moreover, traditional therapy remains overall a “soft”
type of medicine, using treatments that are mainly oral or
topical and very rarely drawing blood. The medicinal herbs
are used in decoctions, oleates, sugary pastes etc. in which
the active principle is greatly diluted so that its effects are
spread out over time, thus avoiding therapeutic shock.
Progressive dosage is always the rule, which makes for
easier surveillance of treatment. Moroccan pharmacopoeia
only contains few dangerous products, and all of them are
familiar to people in rural areas.
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The materials for traditional medications were local
plants, as well as exotic plants supplied by herbalists during
the weekly rural souks.

The Fagihs, in mosques, having Arabic medicine books,
contribute to perpetuating medical knowledge and to
relieving the pains of people in the village.

How has this ancestral scientific knowledge reached
remote areas in the mountains; how did this bookish
knowledge come to them?

Al-Qaraouyine University in Fez —and the Fez schools
that were annexes of the University— was, since the 13th
century, a scientific centre attracting scholars —from all
fields— who came from all over Morocco and from outside
the country to complete their academic studies. On return-
ing to their villages, they carried with them knowledge,
which they passed on to others interested in science, but
they also carried books with them. These books became
private property or were placed in libraries, especially in the
zaouias, which provided religious, social and educational
functions. Over time, this bookish medical knowledge
has been transformed into popular knowledge, distorted
certainly in its purely academic aspects, but keeping the
essence of the recipes in their natural form.

Pilgrimages also contribute to the spread of medical
knowledge, The Senegalese of the Tijania brotherhood,
who come to the pilgrimage to Fez, often bring back to
Morocco dried calices of Hibiscus sabdariffa, with a diuretic
and urinary antiseptic effect, to offer to their guests.?

4. CONCLUSIONS

Without natural medicines, these mountain people
would be in a dismal situation. However, economic aspects
alone do not justify the use of medicinal plants. Indeed,
ancient remedies help fight the ills of people in remote
areas, who also benefit from science-proven remedies. The
country people, especially in remote areas, benefit older
scientists more than contemporary scholars.

Modern phytotherapy has drawn a lot and still draws
from ancestral therapeutic heritage. This therapeutic con-
tinuity deserves to be studied and medicine from nature
deserves to be re-examined. Traditional medicine is still
popularin Morocco since itis an important form of health-
care for many. Its positive aspects could be encouraged if
it were officially recognised and given a place in the health
system. In Morocco today a new attitude is developing
with regard to traditional medicine, and this can be seen
particularly in the emphasis now being placed on research
into the history of Arab medicine and the pharmaco-chemistry
of the medicinal plants commonly used by the people. This
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new attitude has led to a more objective approach to
traditional medicine in Morocco so that it is now pos-
sible to contemplate involving all facets of the country’s
potential —-human, intellectual and material, modern and
traditional- in developing a public health policy founded
on improved management and optimum utilisation of the
country’s resources and efforts. This means recognition of
the past and present accomplishments of the people in
caring for the sick and in controlling disease.”

If we examine modern herbal medicine in its most cred-
ible sources, we find that several plants used in Arab and
Greco-Latin medicine are successfully used in contemporary
natural medicine:

Erica and Calluna, containing Arbutin, are very efficient
urinary antiseptics; Quack-grass root, containing Agro-
pyrene, potassium, silice, malic acid, Inositol, has a high
antibiotic effect. Plantago psyllium, rich in mucilage, has an
anti-inflammatory effect; marshmallow, rich in mucilage has
anti-inflammatory and emollient effects; Borage, contain-
ing mucilage and potassium, is highly diuretic; corn style
and Hibiscus are highly diuretic while Pumpkin seed oil is
used against prostate hypertrophy. This encourages us to
reframe traditional medicine and integrate it further into
the public health system.

Public health officials must not lose sight of the vital
importance of using the material and human resources
available in the country, be they traditional or modern, to
achieve optimum management of their own potential and
thus improve the provision of public health.

Indeed, there is no foreseeable hope of extending
health coverage in many countries today unless we adopt
unorthodox measures such as the involvement of traditional
practitioners and the use of medicines based on local plants,
especially in rural and remote areas.

However, all this should not discourage attempts to
involve traditional medicine in basic health care coverage in
the framework of a pragmatic health policy. It will require a
careful and critical analysis of the situation prevailing in the
sector so that unverified assumptions can be discarded, but,
at the same time, any prejudice against traditional medicine
must also be set aside. Only then will it be possible to attain
the impatrtiality that is necessary to achieve the best in public
health and to draw on all the resources of the nation, human
and material, traditional and modern, for the greater benefit
of underserved populations.

Finally, the idea of considering the opposition between
“scientific medicine” based on causality and laws and “tra-
ditional medicine”based on direct and limited experience
deserves to be re-questioned.



162

J.BAMMI

MEPIAHYH

0000000000000 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000s0ssssssssse

H Bgpaneia Twv VOO UATWY TOL OUPOTIOINTIKOU OTNV TAPAS0CIaKL papuakomolia tou Mapdkou:
Ztolxeia eBvoloyiag Kal IOTOPIKNG EMOTNHOAOYiAG

J. BAMMI

Laboratoire Botanique et Phytoprotection, Faculté des Sciences, Université ibn Tofail, Kénitra, Mapdko

Apxeia EAAnvikric latpikric 2020, 37(XuurA 2):156—165

To épyo autd, mou Bacifetal kKupiwg otnv eBvofBotavikry, CUMBAANAEL OTN YVWON TNG PApUAKOoTIoLliag Tou Mapokou oxe-

TIKA pE TN Bgpareia Twv aoOeVEIWY TOU OUPOTIOINTIKOU CUCTHUATOG. H Tpoo€yylon pag, TOO0 ouyXpPoVIKH 6o Kal Si-

AXPOVIKN, EMISIWKEL VA TOVIOEL TNV IOTOPIKA ayKUPWOoN TWV CNUEPIVWY TTAPASOCIOKWV IATPLIKWVY TTPAKTIKWY HECW ULAG

OUYKPITIKNAG MEAETNG TWV CUVTAYWYV TNG HOPOKIVAG TTAPASOCIAKN G PAPHAKOTTOLAG YIA TIC OUPOAOYIKEG A0OEVEIEC KAl TA

KE(MEVA 1TPIKNAG ava®opdc TnG ApaBIkniG. Npoomadw va Seifw Tn S1axpovIKOTNTA TNG IOTOPIKIG LATPLKAG YVWONG OTIG

TTAPASOCIAKEG IATPIKEG TIPAKTIKEG, B€TOVTag, UTTO AuTH TNV évvola, To OepeAlwdeC (NTNUA TNG EYKUPOTNTAG TOU UTTO-

TIOEPEVOL EMOTNUOAOYIKOU SlaXwpPIoHoU HETAEL TNG TTAPASOCIOKAG LATPIKAG YVWONG KAl TOU EMOTNUOVIKOU Adyou.

000 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000sscsssscssosssssosscssosone

NEéEe1g eupeTNPiOL: APAPIKEG ICTOPIKEG IATPIKES YVWOELG, ACBEVEIEG TWV OUPOPOPWV 0SWV Tou Mapdkou, EBvofotavikr, Dappakomotia

Tou Mapokou

References

10.

11.

. AL-ICHBILI ABI-AL-KAHY. ‘Umdat —Attabib Fi-Ma'rifati-Annabat.

Etudié et annoté par Mohammed Larbi Al-Khattabi. Publica-
tions de 'Académie du Royaume du Maroc 1990:2(T)

. AL-MAJUSI. Royal book (the complete book on medicine). Ninth

section of the first part. In: Pieter De Koning, 1896

. AL-RAZI, ABU BAKR (RAZES). Treatise on stones in the kidneys and

bladder. Analysed by Pieter de Koning, Frankfurt, 1896

. ANONYMOUS. Tuhfat al-ahbab fi mahiyat an-nabat wal-a>shab

(Glossaire de la matiére médicale marocaine). Etudié par H.P.J.
Renaud, G. Colin, Publications de I'Institut des hautes études
marocaines, t. XXIV

. BAMMI J. Dirasah fikitabay ‘Umdat al-tabib» li-Abi al-Khayr al-

Ishbili wa «Hadiqat al-azhar» lil-Wazir al-Ghassani: hadiyat min
al-turath li-tatwir ‘ilm al-nabat al-tibbi bi-al-Maghrib «Etude
de deux livre de botanique médicale». 12éme et 16éme sie-
cles). Rabita Mohammedia of Ulemas, Dar Abi-ragraq. Rabat,
2012

. BAMMI J, DOUIRA A. Les plantes médicinales dans la forét de

I'Achach (plateau central, Maroc). Acta Botanica Malacitana
2002, 27:131-145

. BELLAKHDAR J. Phamacopoeia and traditional medicine in Mo-

rocco. Curare 1989, 12:23-40

. BELLAKHDAR J. La Pharmacopée marocaine traditionnelle. IBIS,

Presse, Paris, 1997

. ELHASSANI M, DOUIRI EM, BAMMI J, ZIDANE L, BADOC A, DOUIRA A.

Plantes médicinales de la Moyenne Moulouya (Nord-Est du
Maroc). Ethnopharmacologia 2013:50

FEEST U, STURMT. What (good) is historical epistemology? Edi-
tors’introduction. Erkenntnis 2011, 75 :285-302

GHASSANI, AL-WAZIR. Jardin de fleurs dans I'explication du car-
actére des herbes et des médicaments. Mohammed Larbi Al-

20.

Khattabi, Dar Al-Gharb Al-Islami, 1990:452

. GOOD B. Medicine, rationality, and experience: An anthropo-

logical perspective. Cambridge University Press, Cambridge,
1994:101

. IBN AL-BAYTAR AA, LECLERC L. Al gami li mufradat al adwiya wa

al agdiya “Traité des simples” [1883]. 3 volumes. Institut du
Monde Arabe, Paris, 1987:249, 478, 483

. IBN AL-JAZZAR A. ZAD AL-MOSSAFIR. Viaticum. 2 volumes. Beit

Al-Hikma, Carthage, Tunisie, 1999:781

. IBNHAMADOUCH AM, ABDELRAZZAQ MUHAMMAD. Révélation des

énigmes des drogues et plantes Arabe-Francais. Al Bustane Edi-
tions, 2001:478

. IBNSINA, AL-HOUSSEIN IBN ALI (AVICENNA), AL-QANUN FI-TIBB. The

canon of medicine. Studied by Mohammed Amine A-Danna-
wi, Dar AL-Kotob Al-limiya, 1999

. IBN ZOHR (AVENZOAR), ABU-MARWAN, KITAB AL-TAYSIR FI AL-MU-

DAWAH WA-AL-TADBIR. Annoté par Mohammed Roudani. Publi-
cations de 'Académie du Royaume du Maroc, Rabat, 1991

. IBN-AL-HABAL, MOHADDAB-ADDINE. AL-MOKHTAR FI 'LMTIBB. Book

of the best in medicine. Studied by Hachim Nadawi, Dar Bib-
lioun Editions, 2005

MOUHIDDINE M, BELKAMEL A, BAMMI J. Le savoir faire local et la
connaissance des plantes médicinales spontanées dans la ré-
gion de Tata: Etude éco-patrimoniale. digitAR: Revista Digital
de Arqueologia, Arquitectura e Artes 2018:5

Corresponding author:

J. Bammi, Imm 60, App. 1, Res. Al. Boustane Quartier El Fath
Rabat, Morocco
e-mail: jamal.bammi@gmail.com



URINARY DISEASES IN MOROCCAN PHARMACOPOEIA

163

Appendix 1. Scientific names of the plants mentioned.

Absinthe: Artemisia absinthium

Alfalfa: Medicago sativa

Alfalfa dodder: Cuscuta epithymum
Anise: Pimpinella anisum

Asparagus: Asparagus officinalis

Barley: Hordeum vulgare

Bermuda grass: Cynodon dactylon
Black henbane: Hyoscyamus niger
Black pepper: Piper nigrum

Borage: Borago officinalis

Bouhmama's cauliflower: Fredolia aretioides
Broom Brush: Leptadenia pyrotechnica
Camel grass: Cymbopogon schoenanthus
Caper: Capparis spinosa

Caraway: Carum carvi

Carrot: Daucus carota

Celery: Apium graveolens

Chamomile: Matricaria camomilla
Chaste tree: Vitex agnus-Castus
Cinnamon: Cinnamomum zeylanicum
Common rue: Ruta graveolens
Cucumber: Cucumis sativus

Cumin: Cyminum Cuminum

Dill: Anethum graveolens

English lavender: Lavandula vera
Fennel: Foeniculum vulgare

Fenugreek: Trigonella foenum-graecum
Field eryngo: Eryngium campestre
Flax-seed: Linum usitatissimum

Fringed lavender: Lavandula dentata
Globe artichoke: Cynara scolymus
Hairy rupturewort: Herniaria hirsuta
Harmel: Peganum harmala

Heartsease: Viola tricolor

Henna: Lasonia inermis

Holly-leaved eryngo: Eryngium ilicifolium
Jujube: Ziziphus lotus

Jujube: Ziziphus vulgaris

Khella: Ammi visnaga

Lentisk: Pistacia lentiscus

Lesser galangal: Alpinia officinarum
Liquorice: Chicorium intybus

Mahleb: Prunus mahaleb

Marrube: Marrubium vulgare
Marshmallow: Althea officinalis
Mauve: Malva sylvestris
Mediterranean Heath: Erica multiflora
Melon: Cucumis melo

Myrtle: Myrtus communis

Nettle: Urtica dioica

Nigella: Nigella sativa

Olibanum: Boswellia carterii

Onion: Allium cepa

Opium poppy: Papaver somniferum
Parsley: Petroselinum sativum
Pennyroyal: Mentha pulegium
Psyllium: Plantago psyllium

Pumpkin: Cucurbita pepo

Purple viper's-bugloss: Echium plantagineum
Pyrethrum: Anacyclus pyrethrum
Quackgrass: Agrophyrum rupens

Red Bryony: Bryonia dioica

Resin Spurge: Euphorbia resinifera
Roman nettle: Urtica pilulifera

Rose: Rosa damascena

Roselle: Hibiscus sabdariffa

Saffron: Crocus sativus

Sarghina: Corrigiola telephiifolia
Savory: Satureja calamintha

Sea urchin spurge: Euphorbia echinus
Sesame: Sesamum indicum

Silvery paronychia: Paronychia argentea
Southern maidenhair fern: Adianthum Capillus-veneris
Squill: Drimia maritima

Statice: Limonium bonduelli

Tailed pepper: Piper cubeba
Tamarind:Tamarindus indica

White henbane: Hyoscyamus albus
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Appendix 2. Photos.

The author during the ethno-botanical investigation in the Ladyoune
region (Atlantic Sahara).

Old man harvesting a medicinal plant for self-medication in the Talouat
region (Western High Atlas).

Talouat village, one among the study areas (Western High Atlas). Leptadenia pyrotechnica (not cited by ancient authors).
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Paronychia argentea (not cited by ancient authors).

Medicago sativa seeds and Anagyris foetida seeds (kidney-shaped).

...................................................................................................................................................



CLINICAL CASE
KAINIKH TEPIMTQXH

Research on the kidney and hair loss based
on ancient Chinese medical literature

Huang Di Nei Jing (Inner Canon of the Yellow Emperor) embodies the funda-
mental view of the human body in the Chinese medical system. Itsimportant
concepts are based on the interpretation of the natural rhythms and human
physiology. In the book’s first part of Su Wen (Plain Questions), itis underlined
that the kidney governs growth in general and stores the essence (jing), with
hair being its external manifestation. According to the text, kidney qi is as-
sociated with the production and growth of hair, as well as their diseases, like
hair loss or greying. With the kidney association in mind, over 400 Chinese
medical books were investigated to collect the materia medica and formulas
recommended for the treatment of hair loss created by the Chinese physicians
of the past. This huge volume of information was categorised in three groups,
according to the historical periods and their simple and compound drugs
were compared, to create a list with possible candidates for future research.
Indeed, a scholastic review of these texts from the past dynasties revealed
an enormous wealth of ideas on hair disease pathogenesis and the formulas
for its treatment. Several of these methods for nourishing the hair seem to
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have scientific and practical value.

1.INTRODUCTION

Hair loss is a symptom of common skin diseases, like
alopecia seborrheica and alopecia areata. The first one is
also known as male pattern hair loss or androgenetic alo-
pecia, with increased seborrhoea, dandruff, hair dryness
and pruritus, while alopecia areata usually has a sudden
onset, with severe hair loss and normal skin. In severe cases,
it develops to alopecia totalis (total hair loss of the skull) or
alopecia universalis (total loss of body hair).

Based on the records of ancient Chinese medical texts,
this article systematically summarises the information on
hair loss (fa luo or fa duo) and body hair loss (mao luo)
which include withered skin, alopecia areata, hair loss and
reduced growth (fa tuo bu zhang), loss of hair and eyebrows,
glossy scalp wind (you feng) etc. Through time, people’s
understanding of hair loss became more elaborate, driving
to a deeper analysis of its pathogenesis. In Sui, Tang and
later dynasties, new terms appeared, suggesting that hair

Key words

Chinese ancient medicine

Hair loss

Inner Canon of the Yellow Emperor
Kidneys’ qi

Su Wen

loss could also be associated with “wind” (feng) pathology

(e.g.“ghost licking hair”’, “head wind white scaling’, “white
scaling and wind itching”).

2. UNDERSTANDING OF HAIR PHYSIOLOGY
IN ANCIENT CHINESE MEDICAL LITERATURE

The pathology of hair in Chinese medicine is based on
its physiology and more specifically on the concepts of
the eight principles (yin-yang, hot-cold, external-internal
and excess-deficiency), the five zang-six fu organs, cor-
related with the five elements (wu xing), as well as the six
level theory (taiyang, yangming, shaoyang, taiyin, shaoyin,
jueyin). In the classical medical texts, there are many ref-
erences explaining the mechanism of hair growth and
consequently their possible ailments. The mostimportant
remarks include the following:

» The kidney stores the essence (jing) and transforms it
to blood (xue). This essence is the root of the body.’



KIDNEY AND HAIR LOSS IN CHINESE MEDICAL LITERATURE

« The hairs are considered the surplus of blood. Their
condition (colour, shape, growth, texture and density)
is related to the condition of the brain and marrow that
depend on the kidney essence.?? This is why excessive
seminal emission will lead to hair loss and consump-
tive diseases.’

« The body hair, including the eyebrows, beard etc., re-
flect the internal condition of the human body. There
is a further distinction between hairs in various body
parts.*The hair on the head is an expression of the heart
and the element of fire; the eyebrows are related to the
liver and the element of wood, while the beard depicts
the condition of the kidneys and the element of water.
In some of the texts, the eyebrows are also related to
the lung (metal element), while the beard can also be
associated with the gall bladder (wood element).®

- Blood is associated with the essence of water and
grains; it is produced and transformed in the spleen.
Since blood is controlled by the heart, stored in the liver,
distributed by the lungs and drained by the kidneys
to nourish the whole body, the body hair are actually
related to all the zang organs.

« The chong mai and ren mai extraordinary meridians are
both associated with the beard, since they reach the
upper lip. In Chinese medicine, the eight extraordinary
meridians are considered to circulate the essence.

2.1. Treatment

In Chinese medical classics, the treatment of hair ail-
ments in general was a sign of expertise among physicians.
The condition of the hair could also be used by a skilled
physician for correct diagnosis and prognosis.® The main
syndromes causing hair problems are kidney qi deficiency
and kidney essence deficiency. Other syndromes include
pathogenic wind, due to blood heat, deficiency or stasis,
but since they are not directly connected to the kidney,
they are not going to be examined here.

2.1.1. Kidney qi deficiency. The kidney qi is the general
expression of the kidney’s strength and ability to fulfil its
function. Especially important for the understanding of
this concept is the primordial gi (yuan gi), part of which is
inherited by the parents.The Chinese herbal pharmacopoeia
includes several natural substances that are considered
kidney qi tonics, usually included in the categories of
herbs that tonify the qi (e.g. shan yao, root of Dioscorea
opposita Thunb.), nourish the blood (e.g. shu di huang,
root of Rehmannia glutinosa (Gaertn.) Steud.), tonify the
kidney yang (e.g. lu rong, Cornu Cervi Parvum) or nourish
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the kidney yin (e.g. nu zhen zi, the fruit of Ligustrum lucidum
W.T. Aiton). Chinese herbal formularies include several in-
teresting prescriptions in the categories of nourishing the
yin and tonifying the yang. Examples of formulas in the first
category are the Zuo guiyin (Restore the left kidney decoc-
tion), for kidney yin deficiency and most importantly the
Qi bao meiran dan (Seven-treasure special pill for beautiful
whiskers), mentioned for the first time in the Yi Fang Ji Jie
(Analytic Collection of Medical Formulas), by Ang Wang
(1615-1694), and used primarily for treating premature
greying of the hair, through nourishing the kidney yin
and liver blood. This formula includes he shou wu (root of
Polygonum multiflorum Thunb.) probably the most famous
Chinese herb for restoring hair vitality.

2.1.2. Kidney essence deficiency. The essence deficiency
presents the symptoms and signs of diseases of the five
zang and six fu organs, resulting in exhaustion of the body,
with blurred vision, withered teeth and hair loss.” There are
two major categories of suitable substances in Chinese
materia medica: herbs nourishing the essence and those
that stabilise and bind (styptic action). Some, like yi zhi ren
(the fruit of Alpinia oxyphylla Miq.) have both properties,
warming the kidney and retaining the essence, being par-
ticularly useful for spermatorrhea or urinary incontinence.
For example in Jin Gui Yao Lue (Synopsis of Prescriptions of
the Golden Chamber), it is mentioned that the Gui zhi jia
long gu mu litang (Cinnamon Twig Decoction, with Dragon
Bone and Oyster Shell) could be used to treat hair loss due
to seminal loss.

Some formulas can be used for either category. For
example in the Wai Tai Mi Yao (Medical Secrets from the
Royal Library), the formula Zhu shiren shen wan (Shen Shi'’s
Ginseng Pill) is used to treat hair loss caused by kidney qi
deficiency, failure to store the essence or seminal loss, due
to consumptive diseases.

According to the records of ancient texts, as well as the
Zhong Yao Da Ci Dian (Great Dictionary of Chinese Medi-
cine), there are 24 herbs that can be used for hair growth,
belonging to several categories: regulating qi and blood,
clearing heat, eliminating dampness and warming the
interior. According to the different types of hair loss, the
herbs can be categorised as tonics, diaphoretics, gqi and
blood regulating, clearing the heart, eliminating dampness
and warming the interior. Half of them (12 herbs), enter
the kidney meridian, which affirms the importance of this
organ in treating hair loss.

Actually, the records of formulas for hair loss in the
ancient texts are scattered, with many repetitions. More
than 400 books, from various historical periods, were in-
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Table 1. The most regularly found herbs in the texts of the three historical periods of Chinese medicine.

Period 266-907 960-1368 1368-1911 Total
Herbs No of formulas No of formulas No of formulas
Chinese terms Binomial name and plant part External External Internal External Internal
Bai zhi Angelica dahurica (Fisch. ex Hoffm.) 17 11 31 59
Benth & Hook (root)
Fang feng Saposhnilcovia divaricata (Turcz.) 15 8 33 56
Schischk. (root)
Sesame oil Sesamum indicum L. (seed) 15 16 42 73
Man jing zi Vitis trifolia L. (fruit) 14 17 43 74
Fu zi Aconitum carmichaeli Debx. (prepared 14 13 6 25 12 70
lateral root)
Song ye Pinus spp. (leaf) 10 7 20 37
Xinyi Magnolia spp. (flower) 10 5 19 34
Sheng Lou Le Ocimum tenuiflorum L. (herb) 9 11 27 47
Chuan xiong Ligusticum wallichii Franch [syn. L. 8 7 18 15 48
chuanxiong Hort.] (root)
Ce bai zhi jie Platycladus orientalis (L.) Franco [syn. 8 25 33
Thuja orientalis L.] (twig)
almond Prunus dulcis (Mill.) D.A. Webb (seed) 5 5
Sheng ma Cimicifuga foetida L. (rhizome) 4 4
Gao gui chun Chamaemelum nobile (L.) All. (flower) 5 5
huang ju
Hua jiao Zanthoxylum simulans Hance (fruit) 9 25 34
Sang bai pi Morus alba L. (root bark) 12 16 28
Liao Xi Xin Asarum heterotropoides F. Schmidt var. 6 21 27

mandshuricum (herb)

Gan song Nardostachys jatamansi (D. Don) 5 19 24
Candolle (syn. Nardostachys
chinensis Batalin) (root)

Gan cao Glycyrrhiza uralensis Fisch. ex DC (root) 10 25 35

Sheng di huang Rehmannia glutinosa (Gaertn.) Steud. 9 21 30
(root)

Shu di huang Rehmannia glutinosa (Gaertn.) Steud. 7 19 26
(prepared root)

Ren shen Panax ginseng C.A. Meyer (root) 8 20 28

Yuan zhi Polygala tenuifolia Willd. (root) 5 11 16

Fuling Wolfiporia extensa (Peck) Ginns 8 22 30
[syn. Poria cocos (Schw.) Wolf]
(mushroom)

Gan jiang Zingiber officinale Rosc. (root) 8 13 19 40

Huang qi Astragalus propinquus Schischkin [syn. 6 15 21
A. membranaceus (Fisch.) Bge.] (root)

Long gu Fossilia Ossis Mastodi 6 6

Mai men dong Ophiopogon japonicus (L.f.) Ker-Gawl. 12 14 26
(root)

Bai shao Paeonia lactiflora Pall. (syn. Paeonia 6 20 26
albiflora Pall.) (root)

Zao jia Gleditsia sinensis Lam. (fruit) 12 12

Guang huo xiang Pogostemon cablin (Blanco) Benth. 19 19

(herb)
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Table 1. (continued) The most regularly found herbs in the texts of the three historical periods of Chinese medicine.
Period 266-907 960-1368 1368-1911 Total
Herbs No of formulas No of formulas No of formulas
Chinese terms Binomial name and plant part External External Internal External Internal
Mo han lian Eclipta prostrata (L.) L. (herb) 16 16
Dang gui Angelica sinensis (Oliv.) Diels (root) 26 26
Bu gu zhi Psoralea corylifolia L. (fruit) 8 8
Bai zhu Atractylodes macrocephala Koidz. 12 12
(rhizome)
Niu xi Achyranthes bidentata Blume 19 19
Lu jiao jiao Colla Cervi Cornus 15 15
La jiao Capsicum annuum L. (fruit) 6 6
Rou cong rong Cistanche deserticola Ma (herb) 8 8
Tu si zi Cuscuta chinensis Lam. (seed) 12 12
Shi hu Dendrobium nobile Lindl. (stem) 6 6

vestigated to collect the interesting formulas and medical
substances used. The main listincludes 44 famous formulas,
which appear in multiple records. Most of them (80%) tonify
and nourish the kidney qi and replenish the essence and
marrow. Some of the works have a wealth of information
on the subject, including formulas for both oral adminis-
tration and external use, such as the Xi tou fa (Shampoo
Formula), the Mo fa gao (Hair-massage Cream), the Xi fa ju
hua san (Hair-washing Chrysanthemum Powder) and the
San sheng gao (Three Sages Paste), providing us with a vast
field for future herbal research. The best example comes
from the Ming Dynasty, when Li Shizhen recorded nearly 60
substances that treat hair loss, in his monumental Bencao
Gangmu (Compendium of Materia Medica, printed 1596).

Several stories in these texts became a standard for
Chinese Medicine. Gu Jin Yi An An (Interpretations of Ancient
and Modern Medical Records 7) describes the successful
treatment of a patient suffering from hair loss due to diet,
labour and anger, with the administration of the formula
Bu zhong yi qgi (Tonifying the Middle and Replenishing
Qi) plus mai men dong (root of Ophiopogon japonicus
(L.f.) Ker-Gawl.) and wu wei zi (fruit of Schisandra chinensis
(Turcz.) Baill.), together with the formula Liu wei di huang
wan (Six Ingredients Including Rehmannia), plus wu wei zi.8
Another story involves the treatment of a case of eyebrow
loss, treated with “one or two pieces of Lu jiao jiao (deer
antler gelatine, Colla Cervi Cornus) with wine for a year”, a
remedy suggested to him by an alchemist.?In Bencao Jing
Ji Zhu (Annotations to the Divine Husbandman’s Classic
of the Materia Medica, c. 500 AD), there were 12 herbs,
including Chinese taxillus, Sichuan pepper, simple leaf
shrub chastetree fruit, white mulberry root — bark, leaf of

oriental variegated coralbean, hemp seed, root of Chinese
date, pine needle, wild goose fat, horse fat, lard, and chicken
fat; and in Bencao Gangmu, there were more than 60 herbs
for treating hair loss.

The formularies were roughly separated into three
major historical periods:

— From the Jin to Tang dynasty (266 CE-907 CE)
—The Song and Yuan dynasties (960-1368) and
—The Ming to Qing dynasty period (1368-1911).

In the first period, 58 formulas for hair loss treatment
were found in four important texts, including 51 external
formulas and 7 internal. Most of them came from Wai Tai
Mi Yao (27 external and 4 internal). The main syndromes
addressed were consumptive disease, blood deficiency
and gi deficiency. More than 20 formula books from the
second period were studied, with 74 compound drugs,
including 46 external and 28 internal formulas. Most of
the formulas of this period were collected from Tai Ping
Sheng Hui Fang (31) and Sheng Ji Zong Lu (11). The Ming
Dynasty made unprecedented achievements in formula
books, including the Pu Ji Fan, the largest formulary in
Chinese history. Over 30 important books on formulas
and related surgical subjects were investigated, to collect
a total of 265 formulas for hair loss, including 178 external
and 87 internal formulas. More than half of them were re-
corded in the abovementioned Pu Ji Fang (142) and Bencao
Gangmu (33).The Table contains the most regularly found
herbs in the texts of the three historical periods of Chinese
Medicine. Itis interesting to note that the materia medica
—-40ingredients in total — can be roughly distinguished in
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external (21) and internal (22) groups. Especially the first ~ sheng di huang and shu di huang, ren shen, bai shao and

nine herbs on the table 1 are common ingredients in all  dang gui, which are quite common in TCM use. Only three
historical periods (e.g. bai zhi, fang feng, man jing zi). Inthe  herbs are recommended for both external and internal

group of internal ingredients, there are herbs like gan cao,  use: fu zi, chuan xiong and gan jiang.
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CLINICAL CASE
KAINIKH TEPIMTQXH

Urolithiasis and hypertension

The apparent and the hidden in the Ancient
Greek and Oriental medical traditions

In the systems of traditional medicine, symptoms like renal colic, dysuria and
haematuria were easily associated with the urinary system and urolithiasis.
On the contrary, a modern symptom like hypertension could not be readily
identified with a specific pathology. The investigation in the Greek, Ayurvedic,
Chinese and Tibetan medical systems on the pathology, diagnosis and treat-
ment of urolithiasis and hypertension was based on the classical texts and
the long tradition of application. Although the causation of disease varied
in the different medical systems, it was possible to detect similarities in both
the theory and the treatment, some of which still play an important role in
Greece, India and China. Several herbs present a widespread distribution of
usage, common in most of the traditions studied. The careful examination of
these data can contribute to a better understanding of medical thought in
different civilisations, enlightening their similarities and differences. It could
also reveal a possible and plausible materia medica for modern applications.
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1.INTRODUCTION

Comparing different medical systems is not a new idea.
Prestigious personalities in various traditions felt curiosity
towards other cultures, eager to understand the possible
differences and similarities. Only recently has this direction
attracted the attention of scholars and researchers from
various scientific disciplines. Two of the most persistent
problems affecting these comparisons are compatibility
issues between traditional and modern medical systems,
as well as the different cultural background of the various
medical traditions themselves. Two extreme examples
—urolithiasis and hypertension- were used to further in-
vestigate these questions. Urolithiasis on the one hand is
a very obvious internal disease, in terms of pathogenesis.
Ancient physicians had no doubt about the causes of
colic pain and their association with the kidney or urinary
stones. On the contrary, hypertension is a condition that
has developed from symptom to disease only in recent
times. The suggested treatments covered the whole medical
arsenal of antiquity, from surgical operations, like perineal
lithotomy for cystolithiasis, mentioned in Sushruta Sam-
hita,’ to bloodletting and leeches, a rational way to relieve
excess blood and hypertension. The present study focused
on the herbal remedies used extensively in the treatment

of urolithiasis and hypertension, and are still preferred by
a considerable number of patients around the Mediter-
ranean, in India and China.

The main questions that have to be addressed are the
possibility and usefulness of comparing different traditional
systems, as well as the best approach to be followed.

2. METHODOLOGY

This research was conducted with horizontal compari-
sons, between different geographical areas (the Mediter-
ranean, India, China and Tibet), as well as vertical ones,
between different historical periods. The traditional pa-
thology and the respective diagnostic methods had to
be examined, so as to understand the fundamental ideas
on the disease. All four medical traditions (Greek, Indian,
Chinese and Tibetan) mainly used the diagnostic methods
of pulse taking and uroscopy, offering a relatively common
ground, keeping in mind the differences in terminology.
Furthermore, it was necessary to investigate the treatment
methods for the specific ailments, both in terms of single
herbs, as well as compound ones (formulas), although the
results presented here belong only to the first category.
Typically, all herb names were identified taxonomically
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and their habitats were taken into account. Herbs with
a geographically limited distribution were excluded. The
traditional plant uses were based on textual sources, like
the Corpus Hippocraticum (CH), the works of Aretaeus of
Cappadocia (1st c. CE),* Dioscorides (1st c. CE)** and Galen
(129-210? CE),*** in the Greek tradition. The Ayurvedic texts
included Caraka Samhita, Sushruta Samhita and Ashtanga
Hridaya. Two major works on Chinese pharmacopoeia,
separated by almost fourteen centuries, were consulted:
the Shennong Bencao Jing (possibly 200-250 CE) and Ben-
cao Gangmu (1578 CE). The major Tibetan medical work
of rgyud bzhi (Four Tantras, 12th c.?) was also examined.

2.1. Urolithiasis

All of the examined medical traditions perceive uroli-
thiasis as a blockage somewhere in the urinary system.The
causes may vary, but water quality was identified as one of
them quite early, for example in the CH (De aere aquis et locis
9.1).In the same paragraph, the writer describes the stone
formation and observes that women are less likely to have
kidney stones than men, something that is still correct.?
Both Dioscorides and Galen use the term “stone-breaking”
power (lithon thruptikas dunameis) (DSMTF 11.711.13 Kiihn).
Furthermore, Galen clearly differentiates between diuretic
and stone-breaking actions (for example in DSMTF 12.89.13
Kihn). As explained in the case of the blackberry root (Rubus
fruticosus L.), the combination of astringent (stuptikon) and
fine-grained (leptomeres) qualities allow the herb to break
the kidney stones (DSMTF 11.849.1 Kiihn).

The Ayurvedic text Sushruta Samhita describes four
types of lithiasis (ashmari), according to the dogma of
tridosha:**** vatashmatri, pittashmari, shleshmashmari and
shukrashmari. In Chinese Medicine, the term lin zhéng
(literally “pour disease”) is used to describe painful urinary
dysfunction, which can be distinguished in nine different
categories, one of which is urolithiasis (shi lin).> The causes
behind these categories can be mainly Damp-Heat in Kid-
neys and Urinary Bladder, Spleen and Kidney Excess or Liver
Qi Stagnation. Tibetan Medicine is even more thorough in
terms of classification. According to rgyud bzhi (91) dysuria
has 12 types in total. One of them is urinary stones.*

*  De causis et signis acutorum morborum, De causis et signis diuturno-
rum morborum, De curatione acutorum morborum and De curatione
diuturnorum morborum.

**  De materia medica (DMM).

*** De simplicium medicamentorum temperamentis ac facultatibus
(DSMTF), De compositione medicamentorum per genera (DCMG),
De compositione medicamentorum secundum locos (DCML) and
De alimentorum facultatibus (DAF).

****The dogma of tridosha (three aggravates), common in Ayurveda and
Tibetan Medicine, involves vata (air), pitta (bile) and kapha (phlegm).
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2.2. Herbal treatment for urolithiasis

In DMM, there are 37 substances used for dissolving the
stones, most of them of herbal origin (32 or 86.5%). Galen
confirms the stone-breaking and/or diuretic use of 23 out
of the 37 drugs (62.2%), while 5 are not mentioned at all.
Nevertheless, Galen adds 7 more drugs that are useful in
his experience, like blackberry root (Rubus fruticosus L.)
(DSMTF 11.849.1 Kiihn). The list of herbs suggested by both
Dioscorides and Galen includes some that are widely used
for kidney stones, even in contemporary folk treatment. The
best examples are the fruit of tribolos (Tribulus terrestris L.),
rustyback fern (Asplenium ceterach L.), chamomile roots,
leaves and herb (Matricaria chamomilla L.), marshmallow
root (Althaea officinalis L.) and Venus hair fern (Adiantum
capillus-veneris L.). Cardamom (Elettaria cardamomum [L.]
Maton.), imported from India, is considered lithotryptic
only in DMM. In an 18th c. iatrosofion influenced by Michael
Kontopides Markellos (1651-1717),° several interesting
species are proposed as stone-breaking herbs: the seeds of
malathron (105, Foeniculum vulgare L.), pentaneuro leaves
(123, Plantago spp.), corn leaves (fylla kalampoukou, 123,
Zea mays L.) and Malva spp. root (agriomolocha, 137). The
later work titled Akeso or Unified Pharmacopoea and Phar-
macology (f. 155v), by Charisios Megdanis (1768-1823)
mentions tobacco (Nicotiana tabacum L.) as a useful rem-
edy in urinary bladder and kidney stones, “since we don't
have stone-breaking drugs”, an astonishing statement. As
noted by the editor Agamemnon Tselikas, the specific text
deviates from the Greek tradition and has much to share
with the contemporary Vienna Pharmacopoeia.’ In the
ethnobotanical collection by Fragkaki” there are in total
15 herbs used for kidney stones, out of which only three
(25%) are actually included in DMM:***** Asplenjum ceterach
L., Cynodon dactylon (L.) Pers., and Prunus avium L.

In Chinese Medicine, there are some similar herbs used
for urolithiasis:

- dong kui zi (the seed of Malva verticillata L. or Abutilon
theophrasti Medik.), in Bencao Gangmu (16.12)

- jin gian cao, the herb from several species, according
to geographical area (Lysimachia christinae Hance,
Desmodium styracifolium (Osbeck) Merr., Glechoma
longituba (Nakai) Kuprian., Hydrocotyle sibthorpioides
var. batrachium (Hance) Handel-Mazzetti ex R.H. Shan,
and Dichondra repens (J.R. Forst. & G. Forst), often used
alone for expelling stones?

*xxxx A fourth herb called atrivolos is usually identified with Medicago dis-
ciformis DC., but it could also be associated with Tribulus terrestris
L. (trivolos in DMM).
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« jin sha téng (the herb of Lygodium japonicum (Thunb.)
Sw.), mentioned in the Bencao Gangmu (16.63) as es-
pecially effective in Damp-Heat urolithiasis

« baijili (the fruit of Tribulus terrestris L.), first mentioned
in Shennong Bencao Jing for dissolving hard masses and
accumulations,® while in Bencao Gangmu (16.61) it is
noted to“treat haematuria with swelling and pain”, and

« yumixa (the stylus of Zea mays L., an American species),
is mentioned in Bencao Gangmu (23.4) as Yushushu, a
plant from the West, not cultivated in a large scale in
China.The corn leaf and root is indicated for stranguria
due to urolithiasis with intolerable pain.

Although rustyback (Asplenium ceterach L.), a famous
lithotryptic herb in the Mediterranean region, actually ex-
ists in Xinjiang (Uyghur) & N. Xizang (Tibet) at an altitude
of 1400-2600 m,*"? it is not mentioned in Bencao Gangmu
(1578), the modern herbal pharmacopeias of Traditional
Chinese Medicine (TCM) or in the Tibetan Medicine herbals
examined. It seems that its limited distribution in western
China and its high-altitude habitat contributed to its noted
absence in the texts.

InTibetan Medicine, the fruits of Tribulus terrestris L. (gze
ma), Elettaria cardamomum (L.) Maton (sug smel), Malva
verticillata L. (lcam pa ma ning), the roots and flowers of
Alcea rosea L. (mdog Idan), as well as the herb Pedicularis
pyramidata Royle ex Benth (glang sna), are all used for
kidney disorders (cold, hot or wind type), including dysuria
and stones.*’-4

It is quite interesting that similar herbs are used in
Ayurveda for kidney disorders, including urolithiasis: the
root and flower of Elettaria cardamomum (L.) Maton (ela),
the roots of Cynodon dactylon L. (doorva), the herb and
fruit of Tribulus terrestris L. (gokshura), the fern Asplenium
polyodon G. Forst (pana), the root of Althaea officinalis L.
(khatmi) and the stylus of Zea mays L. (makkaya).”

3. HYPERTENSION

Hypertension is a symptom defined after the inven-
tion of the sphygmomanometer by Samuel Siegfried Karl
Ritter von Basch (1837-1905). Today it is distinguished
into primary (90-95% of cases), attributed to nonspecific
lifestyle and genetic factors and the secondary hyperten-
sion, due to identifiable causes. Possible symptoms include
headache, epistaxis, shortness of breath, light-headedness,
vertigo, tinnitus, altered vision or fainting episodes. These
symptoms, however, might be related to associated anxi-
ety, rather than the high blood pressure itself. Therefore,
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in traditional medical systems, hypertension, contrary
to urolithiasis, needs an indirect approach, based on the
pathological theories and some characteristic symptoms,
like headache, epistaxis etc.

In the TCM, the related pathology is divided into four
different patterns, three of deficiency (Liver Yang Rising
types) and one of excess (Liver Phlegm Fire). The diagnosis
is based on the different pulse motifs, but all types share
the same“chord-like” pulse.* Ju hua (flowers of Chrysanthe-
mum morifolium Ramat.) was mentioned for the first time
in the Shennong Bencao Jing, while according to Bencao
Gangmu (15.1): “When severe intermittent headache is
to be treated, white chrysanthemum is the best among
all the species”. In the TCM, it is used for headaches and
hypertension caused by Liver Wind syndrome, with Liver
Yang Rising (Liver and Kidney Yin Deficiency).® Mulberry
(Morus alba L.) root bark or sang bai pi was originally used
to drain Heat from the Lungs (to stop coughing and calm
wheezing), though more recently it is used in hypertension.?
This application is still based on old texts, since Bencao
Gangmu (36.1) notes that:“it brings down ascending Wind”
and “is good for smoothing urination”. Hawthorn fruit or
shan zha (Crataegus pinnatifida Bge. var. major N.E.Br. or
Crataegus cuneata Sieb. & Zucc.) was used to disperse Qi
Stagnation (Bencao Gangmu 30.9) and more recently for
the treatment of hypertension, coronary artery disease
and elevated serum cholesterol.? Another example, follow-
ing this same motif, is da ji (the herb and root of Cirsium
japonicum DC.), mentioned in Bencao Gangmu (15.30) for
stopping hematemesis and epistaxis, while more recently it
is used against hypertension, especially due to Liver Heat.?

Ayurvedic texts include several interesting herbs, like
sarpagandha (the root of Rauwolfia serpentina Benth ex.
Kurz.), mentioned already in Caraka Samhita (Chikitsa St-
hana 9), that balances Vata and Pitta, reduces heart rate and
dilates blood vessels, as well as lowering blood pressure.’ ¢
One of its drastic constituents, reserpine, is used specifically
in hypertension and the treatment of psychiatric patients.
In China, the same herb (yin du lué fu mu or the “Indian
vine tree”) is mentioned in modern pharmacopoeias, but
not in traditional texts. Garlic or rasonam (Allium sativum
L.), is a well-known herbal treatment for hypertension,
mentioned already in Caraka Samhita (Sutra Sthana 27), for
its quality of balancing Vata and Kapha. With the Chinese
name da suan, it is mentioned in Bencao Jingji Zhu (500

* Thisisusually translated as “wiry pulse”. The correct version would be
“chord-like pulse’; in total agreement with the galenic term spasmodic
pulse (spasmaodes, De Differentia Pulsuum 8.554.18 Kiihn) that has a
tensed chord-like sensation, comparing the feeling with that of a
string from a musical instrument and not a wire.
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AD). Bencao Gangmu (26.9) informs us that garlic was
brought to Han China by Zhang Qian, a renowned envoy
to the western regions (206 BC- 220 AD), and can disperse
pathogenic Wind, Cold and Damp, dissolve hard masses
and undigested food.

Ashwagandha (the root of Withania somnifera (L.) Dunal),
is considered today one of the most important Ayurvedic
herbs, administered mainly to relax the nervous system.”"”
In Caraka Samhita, there are 28 references to ashwagandha
for neurological disorders (Chikitsa Sthana 28.166, 28.170
and 28.173, Siddhi Sthana 4.4 and 9.87). In Ashtanga Hri-
daya, there are 20 references, again on the treatment of
neurological disorders (13.41) and epilepsy (14.14). Al-
though ashwagandha is mentioned (cui mian shui gié) in
the modern Chinese pharmacopoeias, it is absent in the
examined traditional texts. It does not seem to be a part of
the Tibetan flora, but it has a name (ba dzi gandha) prob-
ably for imported quantities.”” Another famous Ayurvedic
herb, used for hypertension today, is the amla or amalaki
fruit (Phyllanthus emblica L.), mentioned in Caraka Samhita
(Sutra Sthana 27) for balancing Kapha and Pitta, a property
found also in Tibetan medical texts.”

In the Hippocratic world, hypertension could be catego-
rised as abundance of blood (plethora). In Greek medical
texts, there are several herbs associated with the treatment
of hypertension. Similar species with those already men-
tioned in the oriental traditions include the three chamo-
miles (anthemides are identified with Matricaria recutita (L.)
Rausch, Chamaemelum nobile (L.) All and possibly other
Anthemis spp.) mentioned in DMM (3.137), their roots and
flowers considered diuretic and lithotryptic,* effective also
for jaundice and liver diseases, coinciding with the use of
chrysanthemum in Chinese Medicine. Galen suggested
the use of chamomile oil in headaches from intoxication
or fever (DCMSL 12.507.10,12.519.2, 12.561.1), a condition
similar with the Ascending Yang Fire in TCM. In DMM (1.126),
the cooling effect of mulberry leaves (Morus nigra L.) was
used externally to soothe burns, but Galen administered
the leaf extract in hypertension caused by heat or cold
(DCMSL 12.502 and 12.507). Mespilon or ardbnia in DMM
(1.118) (very possibly Crataegus monogyna Jacq., Crataegus
orientalis Pallas ex M.Bieb. or Crataegus azarolus L.) was
considered to have styptic fruits, used for the treatment
of diarrhoea, but in recent centuries were found effective
against both hypertension and hypotension, in insomnia
related with stress, arteriosclerosis and atherosclerosis. In
DMM (2.152) garlic (skordon, the bulb of Allium sativaL.), a

*  Used especially in that fashion by Rufus the Ephesian (De renum et
vesicae morbis 1.12,3.13 and 12.1).
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well-known hypotensive today, is considered wind-expel-
ling and diuretic, among else. Galen regards skorodon (De
Alimentorum Facultatibus 6.659.1 Kithn) as an unblocking
and differentiating medicine, especially when taken raw.

Withania somnifera (L.) Dunal is recorded in various
regions of Greece (Sterea, Peloponnesus, Crete, East and
North Aegean Islands)’® and it has been identified with
the struchnos upnétikos in DMM (4.72), although its uses
diverge from the Ayurvedic ashwagandha: the root bark
is considered a hypnotic, the fruit a strong diuretic, but
in a larger quantity it can induce ecstasy. In any case, the
particular root it did not seem to play such an important
role as in the case of Ayurveda.

4. CONCLUSIONS

In some cases, the pathology in traditional medical
systems can be easily associated with the modern terminol-
ogy, as for example with urolithiasis, while in other cases,
contemporary diseases, like hypertension, cannot be read-
ily identified with the traditional terms. Yet, the old texts
can be used as valuable sources in terms of the traditional
diagnostic methods, in relation to the symptoms (e.g. the
“chord-like” pulse as a criterion for hypertension). Simple
ailments can be addressed successfully with single herbs
(monotherapy in urolithiasis), while more complicate condi-
tions can be treated with herbal formulas (hypertension).

Medical traditions are not homogenous and they actu-
ally represent a matrix of interconnected information from
a multitude of sources. Therefore, we should take into con-
sideration the primary and secondary sources of a text, as
well as the MSS tree. Materia medica texts — including the
practical Greek iatrosofia — are actually complicate collec-
tions, heavily influenced by cultural backgrounds, locale and
historical period. The actual goal of their writers or compilers
was not to reproduce exact copies of previous texts, but to

Table 1. Herbs used for urolithiasis.

Greek Ayurveda  Tibetan Chinese
Asplenium ceterach (Asplenium
polyodon)
Cynodon dactylon X
Althaea officinalis (Malva X (Malva
and Malva spp. verticillata) verticillata)
Elettaria cardamomum X X
Tribulus terrestris X X X
Zea mays X X
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provide useful lists of medical substances. In that context,
the dissemination of knowledge for the American herbs was
quite rapid, since within a century they were established in
both East & West (e.g. Zea mays L.). As evident in tables 1
and 2, Tribulus terrestris L. and Malva spp. are used against
urolithiasis in all of the medical systems examined, while
Elettaria cardamomum (L.) Maton and Zea mays L. in three

Table 2. Herbs used for hypertension.
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of them. In the hypertension group, three species are used
in all the medical systems: Allium sativum L., Crataegus spp.
and Morus spp. A few species remain problematic, like the
examples of Asplenium ceterach L. and Withania somnifera
(L.) Dunal.In any case, the systematic and interdisciplinary
study of such sources can provide valuable information for
future drug research.

Chinese Tibetan Ayurveda Greek
Chrysanthemum morifolium Matricaria recutita/Chamaemelum nobile
Morus alba X X Morus nigra

Crataegus spp. X X (ethnobotanical use) X

Cirsium japonicum (Cirsium souliei)

Not present

Rauwolfia serpentina

Not present

Not present

X (Western origin) X Allium sativum X
Present Not present? Withania somnifera Present
X Phyllanthus emblica Not present
MNEPIAHWH
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OupoAiBiaon Kat urtéptaon: To ENPavEG Kal TO KPUHHEVO OTIG apXaieg EAANVIKEG KAl AVATOAIKEG
lATPIKEG TTAPASOTELG
K. TPIBAX
Akadnuia Apxaiag EAAnvikng kat NapadootakriG Kive(ikrig latpikrg, ABriva
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310 MaPadooIlaKA IATPIKA CUCTHHATA TA CUMMTTWHATA OTTWG O KOAIKOG TwV VEQPPWY, N Sucoupia Kal n algatoupia

ouvbéovTtal EUKOAA PE TO OUPOTTIOINTIKO CUCTNHA KAl TNV OUPOAIBiacon. AvTiOeTa, N UTTEPTACH, TOUAAXIOTOV WG OPO-

Aoyia, SV UTTAPXE TTPLV TNV EPGEVPECN TOU CPUYHIOUAVOUETPOU Kal Sev RTav Apeca cUVOESEUEVN UE KATIOLO OUYKE-

Kplpévn maboyévela. H épguva mavw otnv maboloyia, Tn Sidyvwon kat tn Bgparmneia TnG oupoAlBiaong Kal TG UTTEP-

TAONG, OTTWG TA AvVTIAAUBAvovTaV N apxaia EANANVIKA Kal ol avaTOAIKEG laTpIkEG, BacioTnKE TOOO 0TA KAACIKA KEIUEVQ,

600 Kal oTn pakpoxpovn mapddoon. Map’ Ao mou n artioAoyia TNG VOOOUL UTTOPED va SIaPEPEL, KATESTN EQIKTO va

EVTOTTIIOTOUV OUOLOTNTEG, TOOO 0N Bewpia, dco kat otnv MPA&n. Kamola Botava mapouaciacayv evplTNTA EQAPUOYNG,

OTA TIEPIOCOTEPA CUCTHHUATA TTOU £EETACTNKAV. H TIPOCEKTIKI] MEAETN TWV SESOUEVWV AUTWYV UTTOPEL VA CUVEICPEPEL

OTNV KAAUTEPN KATAVONOH TNG LATPIKAG OKEYNG OTOUG SIAPOPETIKOUG TIOAITIGHOUG, UTTOYPAUICOVTAC TIG OUOIOTNTEG

Kal TIG S1apopEG TOUG, VW Oa UTTOPOUCE VA ATTOTEAECEL HIa TIIOAVH TTNYH QAP UOKEUTIKWY UAWYV YIA TO AUECO UEANOV.
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CLINICAL CASE
KAINIKH TEPIMTQXH

Papal deaths caused by cardiorenal disease
First approach

We know a lot on the history of the Roman Pontiffs, we know enough about
their diseases and their deaths. By contrast, we have scarce data on cardiorenal
deaths. The aim of this paper is to provide the preliminary results of a study
that up to now includes 83 out 264 popes. An additional 40 popes reigning in
the years 1700-2019 have been studied only as to their mean ages at death.
Sixteen died of gout and its renal complication, 6 because kidney and bladder
stones, 4 had nephritis, 4 disease of the prostate, 1 gonorrhoea, 1 syphilis,
1 died of crush syndrome. Nine popes died of stroke, 6 underwent cardiac
deaths. Nine popes were murdered, 26 martyred. Among the 38 popes who
died between 1700 and 1999, the average mean age at death was 75.05 years,
for popes who died in the years 1700-1799 it was 77.8 years, for popes who
died between 1800 and 1899, and 78.1 years for popes who died between
1900 and 1999. The two living popes (Benedict XVI, emeritus and Francis,
reigning) are 92 and 82 years old, respectively. The majority of popes aged
successfully and lived longer than their contemporaries. In Italy, in the 17th
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century, the mean age at death was below 40 years.

1.INTRODUCTION

The lives of Roman Pontiffs are interesting from a his-
torical and historiographic point of view.” The abundance
of documents not only in the Vatican but everywhere
in Europe makes popes a great topic of studies but all
have been extensively studied by historians and a vast
literature exists.”> By contrast, few specific studies exist
on their diseases and causes of death, even though a lot
has been written about the popes’ physicians, starting
with Giovanni Castellomata.®” The latter was the archiater
(medicus papae) of Pope Innocent Il (1161-1216), born Lo-
thar of Segni, who reigned from 8 January 1198 to 16 July
1216. The topic of papal diseases was recently addressed
by Agostino Paravicini Bagliani,® Giovanni Ceccarelli® and
Giorgio Cosmacini.’”

Cardiorenal diseases are primary and important causes
of death today. No study of their prevalence in popes is
available. The goal of this study is to explore the prevalence
of cardiorenal deaths among popes, who are usually elected
to office at advanced age and enjoy successful ageing.

Kidney and bladder stones
Renal deaths

Stroke

Successful aging

2. POPES WHO DIED OF GOUT
AND ITS COMPLICATIONS

Table 1 lists popes who died of gout and its complication
(tab. 1), among them Boniface VI, Sixtus IV and Clement
VIIl. Pope Boniface founded the University of Rome (Studium
Urbis, 6 June 1303) without suppressing the Studium curiae
(the university of the Pope’s Court, a university located in
the places where the court was settled, thus following the
popes in their travels). Sixtus started the Hospital Santo
Spirito, the Vatican Library and the Sistine Chapel. Pope
Clement VIl sentenced Giordano Bruno to death.

Boniface VIl (Pope in 1283-1303) was born Benedetto
Caetani at Anagni (c.1230). He was elected Pope after the
withdrawal of Celestine V, and is considered one of the
greatest popes in history, although Dante Alighieri accused
him of simony and nepotism.“He was chronically affected
by gout and renal stone disease and by the fear of death
and the search for therapies capable to prolong life. Cos-
macini says “podagroso e gottoso... the Pope is affected
by arthritis and renal disease due to overalimentation of
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Table 1. Popes who died of gout and its complications.

Sisinnius, born ¢.650 in Syria, Pope for 21 days in 708

Honorius IV, born in Rome in 1210, Pope in 1285-1287

Boniface VIII, born ¢.1230, Pope in 1294-1303

Pius I, born Enea Piccolomini in 1405, Pope in 1458-1464

Sixtus IV, born Francesco della Rovere in 1414, Pope in 1471-1474
Pius lIl, born in 1440, Pope for 16 days in 1503

Julius Il, born Giuliano della Rovere in 1443, Pope in 1503-1516
Julius I, born in 1481, Pope in 1550-1555

Clement VIII, born Ippolito Aldobrandini, Pope in 1592-1605

Clement X, born Emilio Bonaventura Altieri in 1581,
Pope in 1670-1676

Innocent XI, born in the family Odescalchi at Como in 1681,
Pope in 1676-1689

Innocent XII, born Antonio Pignatelli di Spinazzola in 1615,
Pope in 1691-1700

Innocent XIll, born Michelangelo Conti a Poli (Vatican State) in 1655,
Popein 1721-1724

Clement XI, born in Urbino as Gianfrancesco Albani in 1649,
Pope in 1700-1721

Benedict XIV, born Prospero Lorenzo Lambertini in 1765,
Pope in 1740-1758

Pius VIII, born Francesco Saverio Castiglioni near Ancona in 1761,
Pope in 1829-1830

food very rich (straricca) in meat”’’ He had great interest
in Roger Bacon’s theories on De retardatione accidentium
senectutis (On retarding the accidents of ageing). Boniface
enrolled various archiaters, among them Taddeo Alderotti
(1223-1295), Pietro da Abano (1257-1315), Anselmo da Ber-
gamo (artis physicae professor), Simone of Genova (author
of Clavis sanationis), Accursino from Pistoia, Manzia from
Fabriano, Guglielmo da Brescia, Angelo da Camerino and
Campano da Novara (Magister Campanus), a naturalist also
affected by renal stone disease.

Pope Boniface VIl was the founder of the Holy Year in
1300 and author of the Bulla detestandi feritatis (against
the dismemberment and evisceration of cadavers) issued
on 27 September 1299). For this Bulla during the subse-
quent centuries he was wrongly accused even by Herman
Boerhaave and Albrecht von Haller to have delayed the
advancement of medicine by impeding anatomy. This was
a misinterpretation since a special permission was granted
for teaching purposes.

Sisto IV (1471-1484), born Francesco della Rovere in
1414, suffered of a disease affecting his joints, probably
gout, and died following apoplexy. He is remembered for
the splendour of the Sistine Chapel (he enrolled Verrocchio,
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Botticelli, Pinturicchio, Perugino, Ghirlandaio, Melozzo).
He also promoted the foundation of the Hospital Santo
Spirito and the development of the Vatican Library (he
nominated as its director the famous Bartolomeo Sacchi,
known as Platina — as shown by a painting by Melozzo in
the Vatican Museum). He also renamed the Jubilee1475 as
Holy Year (Anno Santo). Sisto IV wrote an important short
apostolic letter (littera in forma brevis) to the President of
the University of Tubingen, who had inquired about the
possibility of utilising the bodies of executed people for
teaching anatomy. As Professor Cosmacini demonstrated’?
“we give you permission to utilise the corpses from those
places where those persons were executed, to dissect them
and to dismember them and thereafter to give them back
to be buried” [according to the rules and tradition of the
Church] (4 April 1582).

Clemente VIII (1592-1605), born Ippolito Aldobrandini,
was the pope who convicted Giordano Bruno. In 1597, he
continually suffered from gout attacks. In 1598, in a travel
note, he wrote “nos quidem in ipso itinere chiragra et po-
dagra liquanto tentati sumus/in that travel we suffered
of Chiragra and podagra”’? He also had gouty arthritis in
his hands and feet. Crippling arthritis was associated with
nephritis. His pallor makes a diagnosis of chronic kidney
disease probable. His physician prescribed that he drinks a
lot. In his last months, he had various attacks of “podagra,
with insomnia and lack of appetite”. In January 1605, he
suffered “mal di goccia” (cerebral haemorrhage).

3. POPES WHO DIED BECAUSE OF KIDNEY OR
BLADDER STONES

Table 2 shows that six popes died of kidney or bladder
stones (Boniface IX, Gregory XV, Clement IX, Pius V, Pius VI
and Leo XlI).

Boniface IX“afflitto da mal della pietra mori/died of renal
stone disease”. The final cause was a stroke. Autopsy found
a stone in his bladder.’* In Platina we read “Boniface who
had complained of long-lasting flank pain, finally died".’

Gregory XV became pope at the age of 67. He canonised

Table 2. Popes who died of bladder and kidney stones.

Boniface IX (Pope 1389-1404), born Piero Tomacelli
Pious VI (Pope 1775-1799), born Giovann’Angelo Braschi
Gregory XV (Pope 1621-1623), born Alessandro Ludovisi
Clement IX (Pope 1667-1669), born Giulio Rospigliosi
Pious V (Pope 1566-1572) born Michele Ghisleri in 1504
Leo XlI (Pope 1823-1829), born Annibale Della Genga
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Teresa d’Avila, Francesco Xavier, Filippo Neri and Ignatius of
Loyola andin 1522 founded the institution known as De pro-
paganda Fide, giving the congregation a great palace, known
as the ministry of missions. He suffered from renal stone
disease, fever, nausea and vomiting. Having luckily passed
the stone he died of acute sepsis and diarrhoea, aged 70.

At autopsy, Pius V's three stones were found complicated
by urinary sepsis. Pius VI died aged 82 in Valence, France.
He was the last pope to have died abroad. The narratives
about his death report strangury, repeated bladder cath-
eterisations and bloody urine.

The death of Leo Xll was also associated with strangury
and haematuria.

4. POPES WHO DIED OF NEPHRITIS, PROSTATE
DISEASE, GONORRHOEA AND SYPHILIS

Four popes had nephritis: Marcellus Il (1501-1545) Pope
for 22 days, Hadrian VI (born in 1459 in Utrecht, Pope in
1522-1523), Clement X (born in 1591, Pope in 1670-1676),
Pius VII (born in Cesena in 1742, Pope in 1800-1823).

Clement XI (born in Urbino in 1649, Pope in 1700-1721),
Pius VII, Paul VI, John Paul Il had prostate disease. Clement
VI, Pope in Avignon, had severe gonorrhoea, while Julius
Il had syphilis.

5. CARDIAC DEATHS AND DEATH DUE TO STROKE

There were a few cardiac deaths: Clement XllII, Pope in
1758-1769 (he suffered of angina and died of an aortic an-
eurysm), Pius X (born in 1835 in Riese, Pope in 1903-1914),
Pius Xl (born in 1857 as Achille Ratti), Paul VI (born Giovan
Battista Montini in 1897 in Concesio, Pope in 1953-1978),
John Paul | (born Albino Lucianiin 1912, pope for 33 days
in 1978).

John Paul Il was Pope in the years 1978-2005, having
been born Karol Jézef Wojtyta, in Wadowice in 1920 and died
aged 86. According to Archiater Buzzonetti, his death was
due to“Parkinson’s disease, acute respiratory syndrome and
tracheotomy, benign prostatic hyperplasia, hypertensive
cardiopathy and ischemia”

Many popes died of a stroke. Among them Stephen II
(Pope in 752-757), Sergius (Pope in 884-887), John Xl (Pope
in 955-964), Nicholas Ill (Pope in 1277-1280), Honorius IV
(Pope in 1295-1297), Innocent VI (Pope in 1406), Martin V
(Pope in 1431), Paul Il (Pope in 1471), Clement XlII (Pope
in 1758-1769).

Pope John XXI, born Pietro Hispano about 1205-1210,
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was Pope in 1276-1277. He died of crush syndrome. In the
night of 10 August 1277, the ceiling of his office fell and
he was severely injured. Although he was extracted alive
from the rubble, he died a few days later.

6. DISCUSSION

6.1. Ageing well as a cause of death

In general, all Popes’age at death is higher than that of
contemporary laymen. Celestine V, who refused the tiara,
died aged 81 in prison. Pope Innocent Xl was 85, John
Paul Il was nearly 86, Clement X was 86, Pius IX was 87 and
died after 31 years of reign, Leo Xlll was 93 and died after
25 years of reign. He was a frugal eater, drank two fingers
of Bordeaux wine a day, sniffed tobacco, and was a regular
walker in the Vatican Gardens.

Table 3, which is a compilation of age at death of popes
who died in the XVII-XX centuries, demonstrates that popes
enjoyed greater longevity than their contemporaries, thanks
to their lifestyle, including good nutrition. Even in the XVII
century, when male life expectancy in Italy was around
thirty-five years, the mean age at death of popes was 75.

6.2. Martyrium

Many popes, especially in the early years of Christian-
ity, were martyred. Table 4 accurately lists the 26 martyred
popes, most belonging to the early church. St Peter, founder
of the patriarchate of Antiochia, died in Rome by crucifix-
ion. Linus was martyred in 78 AD, St. Clement thrown into
the sea with an anchor around his neck, St Anacletus was
martyred in 110 AD.

Nine popes were murdered: John VIIl, Stephen VI, LeoV,
John X, John XII, Benedict VI, John X1V, Clement I, Celestine
V (tab. 5). It is uncertain if Boniface VIl died because of the
attack in Anagni.

6.3. Crush syndrome

John XXI(1276-1277), born Peter Julianus in 1215, was
identified with Petrus Hispanus, the author of a treatise De
Oculo and physician to Pope Gregory IX (1271-1276). He was
given a place of honour by Dante Alighieri in the sphere of
the sun (Divine Comedy). He died of crush syndrome after
the ceiling of his office fell.

Sifridus de Balnhusin (Compendium historiarum Movi-
menta Germaniae Historica, Scriptorum, 1880 XXV, 708)
wrote “subito domus in qua sedebat super eum corruit
tantumque concussit ut infra spatium quinque dierum
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Table 3. Lifespan of popes who died in the XVII, XVIII, XIX and XX centuries.

N.G. DE SANTO et al

Table 4. Martyred Popes (no 26).

Pope Dates of birth Age
and death (years)
XVII Century
Clement VIII 1536/1605 69
Leo XI 1535/1605 70
Paul vV 1552/1621 69
Gregory XV 1554/1623 69
Urban VIII 1568/1644 76
Innocent X 1574/1655 81
Alexander VI 1599/1667 68
Clement IX 1600/1669 69
Clement X 1590/1676 86
Innocent XI 1611/1689 78
Alexander VIII 1619/1691 81
Innocent Xl 1615/1700 85 Mean 75.0
XVl Century
Innocent XII 1615/1700 85
Clement XI 1649/1721 71
Innocent XIlI 1655/1724 70
Benedict XIlI 1649/1730 82
Clement Xl 1652/1740 87
Benedict XIV 1675/1758 83
Clement XIlI 1693/1769 76
Clement XIV 1705/1774 69 Mean 77.8
XIX Century
Pious VI 1717-1800 83
Pious VII 1742-1823 81
Leo XII 1760/1829 69
Pious VIII 1761-1830 70
Gregory XVI 1765-1846 81
Pious IX 1792/1878 85 Mean 78.1
XX Century
Leo XIlI 1810/1903 93
Pious X 1835/1914 79
Benedict XIV 1854/1922 67
Pious XI 1857/1839 81
Pious XII 1876/1958 82
John XXIII 1881/1963 82
Paul VI 1887/1968 81
John Paul | 1912/1978 65
John Paul Il 1920/2005 84 Mean 79.3
XXI Century
Benedict XVI (emeritus) Born 1927 92
Francis Born 1936

Saint Peter, .67, martyred by crucifixion

Pope Linus, c.67-c.76

Pope Clement | (¢.92-¢.99), thrown into sea with anchor around his neck
Pope Telesphorus (c.128-c.138)

Pope Soter (166-175)

Pope Anicetus (166-176)

Pope Eleuterius (175-189)

Pope Victor | (189-199)

Pope Calixtus | (217-222)

Pope Urban | (222-230)

Pope Pontian (230-235), condemned to mines in Sardinia, died on the
Island of Tavolara

Pope Anterus (elected 21/12/235), martyred by Emperor Maximus

Pope Fabian (elected 11/10/236), martyred in 1/20/250 during
persecution by Decius

Pope Cornelius (elected March 253), martyred in June 253
Pope Lucius (elected 6/25/253), martyred 3/5/254

Pope Stephen | (elected 5/12/254), martyred 8/2/257
Pope Sixtus Il (elected 8/30/257), martyred 8/6/258

Pope Eutychian (elected 1/4/275), martyred 12/7/283
Pope Felix (elected 5/1/269), martyred 12/30/274

Pope Caius (elected 12/17/238), martyred 4/22/296

Pope Dionysius (elected 7/22/259), martyred 12/26/268
Pope Marcellinus (elected 6/30/296) martyred 10/25/304
Pope Marcellus (elected 5/27/308), martyred 1/16/309
Pope Eusebius (elected 4/18/309), martyred in Sicily 8/17/309

Pope John | (elected August 13, 523). Imprisoned by Theodoric and
starved to death (5/18/526)

Pope Martin (elected in 649), died in exile on 9/16/655

Table 5. Murdered Popes (no 9).

John VIII (872-882): Allegedly poisoned and then clubbed to death
Stephen VI (896-897): Strangled

Leo V (903): Allegedly strangled

John X (914-928): Allegedly smothered with pillow

John X1 (955-964): Allegedly murdered by the jealous husband of the
woman with whom he was in bed

Benedict VI (973-974): Strangled
John XIV (983-984): Either by starvation, ill-treatment or direct murder
Clement Il (1046-1047): Allegedly poisoned

Celestine V (1294-1296): Allegedly (unlikely) murdered while in post-
abdication captivity; allegations blame his successor Boniface VIII
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miserabiliter moreretur” (Agostino Paravicini Bagliani, The
Pope’s Body, 1994).

7. CONCLUSIONS

Cardiovascular and renal deaths were frequent among
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popes. Renal stone disease with or without gout was fre-
quent.These preliminary findings warrant further studies;
however, they point out that these narratives add another
perspective to the popes’ contribution to Medical Milieu, not
only as founders of universities,’® protectors of anatomists,”
and enrollers of archiaters,*¢ but also as patients.

MEPIAHYH
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Nvwpifoupe TOAAA yia TNV loTopia Twv Pwpaiwv Movtiprikwy, yvwpifoupe apKeTA yia TiG aoO£Veleg Kal TOug BavAaTtoug
Touc. Avtifeta, Slabétoupe eNdxiota Sedopéva yla KapSloavamveuoTIKOUG BavATous. Koo TNG mapoVoag EPYACi-
ag ival va TTapAoxEL TA TIPOKATOAPKTIKA ATTOTEAECUATA ULAG LEAETNG TTOL PEXPL TWPA TTEPINAUBAVEL 83 amd 264 MNAameg.
40 akopa Mameg mou nygpodvevoav Katd ta £€tn 1700-2019 £xouv HEAETNOEL LOVO WG TIPOG TIG METEG NAIKIEG TOUG KATA
Tov Bdavato. Aekaé€l mEBavav amod ouplkn apOpitida Kal VEQPIKN EMIITAOKN, 6 armd AiBoug oToug VEpPOUG KAl TNV OU-
podoxo KUOTN, 4 gixav veppitida, 4 acBOEveleg TOL TPOOTATN, 1 amd yovoppola, 1 anmd cUPIAN, 1 méBave and cuvdpo-
o cOVOAWYNG. Evvéa Mameg méBavav anmd ayyelako eyKEPAAIKO eTTEICOB10, 6 and kapdlakoug Bavdatouc. Evvéa Mameg
SolopovrBnkay, 26 paptupnoav. Meta&v Twv 38 Manwv mou méBavav and to 1700 £éwg 1o 1999, n péon nAkia Katd
Tov Bavato NTav 75,05 xpodvia yia Toug MNameg mou méBavav katd ta €tn 1700-1799, 77,8 xpdvia yia Toug MNameg mou
méBavav peta&y 1800 kat 1899, 78,1 xpovia yia toug Mameg mou méBavav peta&v 1900 kat 1999. Ot Svo Cwvtavoi Ma-
meG (Bevédiktog IXT', emitipog kat Opaykiokog, o vuv Mamag) ivat 92 kat 82 eTwy, avtiotolxa. H mieloyngia twv Ma-
TIWV KATAPEPE VA PTACEL O€ PEYANN NALKIa Kal £{NOE TTEPIOCOTEPO ATTIO TOUG CUYXPOVOUG TOUG. 3TNV ItaAia, Tov 170

alwva, N péon nAkia Bavdatou rtav KATw Twv 40 ETWV.
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NEé&erg eupeTNPioU: AyyelaKO EYKEPANIKO eTTElcOSIo, Odvatol Aoyw veppwy, Kapdiayyeglakoi Bavartol, AiBotl otoug ve@poUg Kal TNV ou-
podoxo KUOTN, MeydAn nAikia emrtuxwg, Oupikr apBpitida, Nabnoeig Nanwv
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CLINICAL CASE
KAINIKH TEPIMTQXH

Paroxysmal nocturnal haemoglobinuria

From the first case to the current complement
inhibition therapies

Paroxysmal nocturnal haemoglobinuria (PNH) is a rare clonal disorder that
affects about 1-1.5 cases per million individuals, characterised by haemolysis,
peripheral blood cytopenia, bone marrow dysfunction, thrombosis, renal
impairment and arterial and pulmonary hypertension. The first case of PNH
was described probably in 1793 by a surgeon, Dr Charles Stewart, in the
medical commentaries “Account of a singular periodical discharge of blood
from the urethra” In the following decades the most eminent physicians and
scientists of the time reported several cases. In 1882, Paul Striibing was the
first to identify PNH as a new disease entity. Hijjmans in 1911 considered the
possibility that the complement system mediated the haemolysis of PNH
erythrocytes and, in the same year, Italian scientists Ettore Marchiafava and
Alessio Nazari scrupulously described the pathogenesis of the condition.
In 1925, Enneking introduced the name “paroxysmal nocturnal haemoglo-
binuria’, to define this pathology. Despite increased knowledge about this
syndrome, therapies for PNH were still only experimental and symptomatic,
with the use of antimicrobial agents, corticosteroids and blood transfu-
sions. The natural history of PNH changed remarkably only in 2007, with the
introduction of the Eculizumab complement blockade agent. Ravulizumab,
along-acting C5 complement inhibitor, approved in December 2018 by the
US Food and Drug Administration (FDA), and on July 2019 by the European
Commission, represents a new promising instrument for PNH treatment. A
second generation of anti-complement agents is currently under investiga-
tion, representing future promising instruments for the treatment of PNH.
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2. HISTORY OF PAROXYSMAL NOCTURNAL

HAEMOGLOBINURIA

Paroxysmal Nocturnal Haemoglobinuria (PNH) is a rare
clonal disorder that affects about 1-1.5 cases per million
individuals.?The condition takes its name from the charac-
teristic severe haemolytic anaemia giving rise to episodes

2.1.The origins of PNH: First cases

The first case of PNH was described probably in 1794

of haemoglobin in the urine, especially during the night.

The main features of PNH are haemolysis, peripheral
blood cytopenia, bone marrow dysfunction, hypercoagu-
lablilty, thrombosis, smooth muscle dystonia, all symptoms
that can also lead to redoubtable complications such as
renal failure, arterial and pulmonary hypertension and
recurrent infections.>*°

by Dr Charles Stewart, a Scottish surgeon practicing in
Archangel, a city in the north of European Russia. In the
medical commentaries “Account of a singular periodical
discharge of blood from the urethra’, he reported the case
of a 51-year-old man, much emaciated a complaining of
“constant severe pain in the loins, passing down to the pubes
and groin, passed bloody urine at times for over eight months’.
He also reported that “Each attack of haemorrhage lasted
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three days, he was cured by tincture of bark, port wine and
good diet. The great wasting and constant pain, increased
by movement, are unlike what is met with in paroxysmal
haematuria”?This could be the first time that PNH has been
documented in the history of the disease.

In the next decades, the most eminent physicians and
scientists of the time reported several cases.

The French physician Dr Pierre Francois Olive Rayer in
his three-volume book on diseases of the kidney titled
“Traité des maladies des reins” (Treatise on Diseases of the
Kidneys), published in 1841, gave a vague reference to
the disease, describing a case of intermittent haematuria
of unknown origin.?

The Jewish-American Cardiologist Dr William Dressler,
in 1854, published a report of “Intermittent Alouminuria
and Chromaturia”, describing the case of a 10-year-old boy
with urine containing brown amorphous pigments, the
abundance of casts and no blood corpuscles.®

A first detailed account was described in 1866, when
Sir William Gull reported a case of a young “anaemic look-
ing”tanner with several episodes of dark urine, calling this
condition “intermittent hematinuria”. The patient was a
leather-dye worker and in his work he was exposed to cold
and humid conditions. Gull considered that this may have
been a triggering cause for the syndrome. This raises the
suspicion that it could have been Paroxysmal Cold Haema-
turia, a disease not yet distinguished from PNH at the time.

An interesting witness of the knowledge and methods
used in nephrology in the XIX century came from thesis
of G.H.K. Macalister for the M.D. degree at Cambridge
University, in July 1909. He made a critical review on “The
pathology of paroxysmal haemoglobinuria” He attributed
the paternity of the definition “Paroxysmal Haemoglobin-
uria” to the work of Dr Secchi in 18727

The author also mentioned the experience of Dr George
Johnson, who in 1873, under the name of “periodic or cyclic
albuminuria’, recognised a condition of intermittent hae-
moglobinuria, whose most commonly recognised causes
were exercise, fatigue and exposure to the cold.

Macalister also reports thatin 1877 Dr Stefanini and Dr
Camillo Golgi performed in Pavia an autopsy on a patient
who had suffered from “emoglobinuria da freddo” (cold
haemoglobinuria) for five years. The arteries were athero-
matous, the liver was quite normal, but the spleen was
nearly twice the normal size. The kidneys were enlarged;
the capsule fully stripped. The cortex was easily lacerated
and the surface was marked with “dark rose points”. The
medullary pyramids were hyperaemic and distinctly showed
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many red striae. Microscopically, they found “una leggera
nefrite diffusa e specialmente interstiziale” (a mild diffuse
and especially interstitial nephritis).

In 1880, Dr R. Lepine of Lyon published a report of a
case mentioning the typical pattern of nocturnal hae-
moglobinuria: “It is only at night that urine was blood
coloured, around 11:00 o’clock or midnight, the urine was
blood-coloured and not the other specimens. The colour-
ing was, moreover, as | have said, intense. On microscopic
examination several times repeated, it demonstrated an
absolute absence of red cells. The urine specimens which
are not coloured are probably not entirely free of hae-
moglobin” Lepine contended that haemoglobinuria is in
reality an unusual form of haematuria that the red cells
are lost as such by the kidney, and are lysed in the very
diluted urine in the renal tubules. He concluded, “In the
immense majority of cases the crisis is the result of cold.
But we need not believe that this is the only cause. My
patient had his paroxysm at midnight when he had been
in bed six hours. There are at least two distinct types of
paroxysmal haemoglobinuria”?8

In 1882, Paul Striibing identified PNH as a new disease
entity, indicating that these patients could have an intra-
vascular haemolysis with a defect of red blood cells.? He
described a 29-year-old man who presented with fatigue,
abdominal pain, and severe nocturnal paroxysms of hae-
moglobinuria. By provocative tests, he differentiated this
affection from other forms of paroxysmal haemoglobinuria,
proposing theories of pathogenesis based upon analysis
of his clinical observations. He first hypothesised the noc-
turnal paroxysms of haemoglobinuria as a consequence
of lysis of “abnormally sensitive erythrocytes” secondary to
systemic acidosis from CO, accumulation during sleep.™
Stribing described haemosiderinuria with these words:
“afine grained, yellowish-brown detritus and fine-grained
casts of the same colour. Free in the sediment were found
yellow-brown renal epithelial cells”.

2.2. History of PNH: First decades of twentieth century

In 1894, Jules Bordet found that complement binds to
antibody-antigen complexes regardless of the antigen or
antibodies involved; for his research on the complement,
he was awarded the 1919 Nobel Prize in Physiology or
Medicine."’ Fifteen years later, Dr Hijmans Van Den Bergh,
in line with Bordet’s discovery, considered the possibility
that the complement system mediated the haemolysis of
PNH erythrocytes.

He demonstrated that erythrocytes from a similar pa-
tient were lysed in normal serum as well as in the patient’s
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serum if the mixture was acidified with carbon dioxide.”? He
also confirmed that the haemolytic process was due to a de-
fective red cell and related to complement dysregulation.’

The same year (1911), the Italian scientists Ettore
Marchiafava and Alessio Nazari scrupulously described
the pathogenesis of the condition. They believed that
haemolysis occurred in the kidney: the scientists called the
reported case“acquired haemolytic anemia, Widal-Abrami
type’, characterised by “massive amounts of haemosiderin
in the urine”’In 1925, Dr Enneking introduced for the first
time the name “paroxysmal nocturnal haemoglobinuria’,
to define this pathology.’

In 1928, Ettore Marchiafava reported a second case:
he believed he had identified a new disease entity and
he proposed that it be called “chronic haemolytic anae-
mia with perpetual haemosiderinuria”’™ In 1930, Micheli,
Marchiafava’s pupil, continued his mentor’s research work.
He studied Marchiafava's second patient and published his
observations. Micheli termed this condition “splenomegalic
haemolytic anaemia with haemoglobinuria-haemosider-
inuria, Marchiafava type”’¢

In 1939, Sir Thomas Hale Ham'” and Dr John Dingle
devised the first diagnostic test for PNH based on the
relationship of complement activation to the haemolysis
in PNH, named the Ham test.”®

In 1960, Metz et al’® demonstrated that the degree of
suppression of erythrocyte acetylcholinesterase activity is
directly proportional to the severity of this disease.

In 1969, Aster and Enright?’ showed that PNH platelets
and neutrophils are abnormally sensitive to complement-
mediated lysis, providing evidence that the PNH defect
arose in a primitive hematopoietic stem cell. The same
year, Edward Hoffman described for the first time the
decay accelerating factor (DAF) or CD 55. He found that
this factor, prepared from human erythrocyte membranes,
inhibited complement-mediated haemolysis. This substrate
enhanced the rate at which the complement C3 convertase
diminished over time.?’

2.3. PNH: 1980s to current days

Dockter and Morrison,?? in 1986, demonstrated with
indirect immunofluorescence analysis of a monoclonal
antibody specific for a surface epitope of human eryth-
rocyte acetylcholinesterase, that the erythrocytes of PNH
patients presented deficiencies in acetylcholinesterase, a
GPl-anchored protein.

In 1989, Dr Charles Parker et al? isolated for the first time
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the membrane inhibitor of reactive lysis (MIRL, CD59), the
encoding protein of (GPI)-anchored cell surface glycoprotein
that inhibits the final step of membrane attack complex
(MAC) formation.?*

In the mid-1990s, a fundamental change was brought
about in the diagnosis of PNH: flow cytometry of the pe-
ripheral blood superseded the Ham Test as the definitive
clinical assay. Until 1994, patients were diagnosed using
the Ham test or modified versions of the test.*

Brodsky et al? in the 2000 developed the Fluorescein-
labelled proaerolysin reagent (FLAER), based on a fluores-
cently labelled inactive variant of the aerolysin protein that
binds selectively to GPl anchors.

Despite increased knowledge of this syndrome, thera-
pies for PNH were still only experimental and symptomatic,
with the use of antimicrobial agents, corticosteroids and
blood transfusions.

2.4. The present and future perspective of PNH
therapy

The most significant development in PNH was the
emergence and successful clinical trial of a humanised
monoclonal antibody that inhibits terminal complement
activation targeting haemolysis.?” This agent is eculizumab,
which, in 2007, remarkably changed the history of PNH.

Eculizumab radically modified the symptoms, biology,
and natural history of PNH, strongly improving the quality
of life of PNH patients.?

Ravulizumab, a long-acting C5 complement inhibitor
approved in December 2018 by the US Food and Drug
Administration (FDA), and in July 2019 by the European
Commission, represents a new promising instrument for
the treatment PNH. This drug is an eculizumab-like mono-
clonal antibody engineered to have a longer half-life. It is
designed to produce the same benefits as eculizumab but
with a more advantageous and effective dosing schedule.?

A second generation of anti-complement agents is cur-
rently under investigation, representing future promising
instruments for the treatment of PNH.

3. CONCLUSIONS

The history of PNH shows many examples of the role
of careful clinical observation and the application of the
methods of science available at the time in unravelling this
complex disorder.
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As with all science, it is characterised by a series of
“bricks”, which solidify our understanding and which are

become available. The work of our eminent colleagues is
an inspiration for both young and experienced researchers

built as more observations are made and better methods  to unveil the mysteries of medicine.

MEPIAHYH
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H vuktepivi mapo&uvTikn aipoogatptvoupia (NMA) gival pla omdvia KAwviK Siatapayr mou emnpeddlel mepimov 1-1,5
avd EKATOUMUPIO ATOPWV. Xapaktnpiletal amd alpdAucon, KUTTAPOTIEVIA TIEPIPEPIKOU AipaTtog, SUCAEITOVpYia HUE-
AoU TwV 00TWY, OpSUPWON, VEPPLIKA AVETTAPKELA KAl APTNELAKH KAl TIVEVLOVIKE uTtépTtaon. H mpwtn mepimtwon NIMA
meplypd@nke mbavotata to 1793 anmd évav xelpouvpyo, Tov Dr Charles Stewart, oTIG lOTPIKEG ONUEIWOELS «Teplypa®n
Hag 1dlaitepng MePIOSIKAG EKKPLONG AiaTog anmo TNV oupnBpax. Tig emopeveg SeKAETIEC avapEPBNKAV APKETEC TTEPL-
TITWOELG, ATTO TOUG TTLO SIOKEKPIMEVOUG LATPOUG KAl ETTIOTAMOVEG TNG EMOXNG. To 1882 o Paul Striibing Rtav o mpwtog
mou avayvwploe TNV NIMA wg pia véa acBévela. O Hijmans to 1911 e€€étaoe tnv mBavoTnta TG SlapecoAdpfnong Tou
CUOTAMATOG CUMTTANPWHATOG OTNV AlpdALon Twv EpuBpokuTttdpwy TG NIMA Kat, To iS1o €T0¢, ol Italoi emoTripoveg
Ettore Marchiafava kat Alessio Nazari mepiéypayav oxoAaoTikd Tnv maboyéveon tng acbévelag. To 1925 o Enneking
EI0NYAYE YA TIPWTN QOPA TOV OPO KVUKTEPIVH) TTAPOEUVTIKN AlLOC@AlpIvoupia» yla va TTEplypdy el Tnv maboloyia.
Mapd tnv auénuévn yvwon mepi autoul Touv cuvdpduovu, ol Bepareieg yia Tnv NIMA RTtav akéua HOVo TTEIPAUATIKEG KAl
CUMUTITWHATIKEG, LE TN XPrION AVTIUIKPOBIAKWY TTapayovTwy, KOPTIKOOTEPOEISWV Kal LETAYYIoEWV aipatog. H puoikn
1otopia tng NIMA dA\aée a&loonueiwta poévo to 2007, YE TNV El0AYwWYH TOU TTAPAYOVTA ATTOKAEIGHOU CUUTTANPWHATOG
eculizumab. To ravulizumab, évag avactoAéag cupmAnpwuatog C5 pakpdg Spdong mou eykpiBnke to AekéuBplo Tou
2018 amod tov ApepIkaviké Opyaviopo Tpogipwyv kat Dappdkwyv (FDA) kat Tov loUAlo Tou 2019 amnd tnv Evpwmnaikn
Emtporn, amoteAei £€va véo TOANA UTTOCXOUEVO PEDO Yia Tn Bepareia tng NIMA. H Se0TEPN YEVIA AVTI-CUUTTANPWHATL-
KWV TTApayovTwyV BpioKeTal UTTO £pEUVA, AVTIMTPOCWTTEVOVTAC MEAAOVTIKA EATTIIO0POPA pHéoa yia tn Bepamneia tng NIMA.
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CLINICAL CASE
KAINIKH TEPIMTQXH

A historical appraisal of lupus nephritis

The understanding of lupus nephritis over the past five decades has been
phenomenal. Kidney biopsy is now the gold standard for its diagnosis,
evaluation and management. However, lupus nephritis is a medical entity of
recent vintage. The term “lupus’, derived from Latin for wolf, was introduced
in the Middle Ages to label nondescript erosive skin lesions resembling
wolf bites. The specific dermatologic features of lupus were characterised
as a non-erosive “erythematous” butterfly rash in 1828 and termed “lupus
erythematosus” in 1850. Their association with systemic manifestations was
described in 1872 as “disseminated lupus erythematosus”. The generic term
“nephritis”was first used to describe the renal lesions of systemic lupus erythe-
matosus (SLE) in 1902. Although albuminuria and abnormal urine sediment
were often noted in SLE patients, initial studies of their renal changes was
limited to post-mortem studies. Clarification of the lesions of lupus nephritis
came only after the introduction of kidney biopsies in the 1950s and was
refined thereafter by immunofluorescent and electron microscopic studies.
Subsequent studies of lupus nephritis paralleled the emerging discipline of
immunology that identified autoimmunity as the cause of SLE. The varied
lesions observed in lupus nephritis were classified by glomerular changes in
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1975 and refined in 2003.

1. INTRODUCTION

Lupus nephritis, a serious manifestation of systemic
lupus erythematosus (SLE), is an entity of recent vintage.
SLE is a disease that can be difficult to diagnose because of
the variable nature of its clinical manifestations, its recur-
rent episodes of recovery and relapse, and the numerous
antigens and antibodies incriminated in its pathogenesis,
especially since the failure to find them does not rule out
the diagnosis of SLE while their presence is not invariably
associated with clinical evidence of disease.” Kidney biopsy
has become an essential component of the diagnosis,
course, outcome and management of renal involvement
in SLE.?>~ The history of lupus nephritis can best be gleaned
from an appraisal of how an ancient skin disease came to
be identified as a systemic disease of varied manifestations,
including that of kidney disease, which is now recognised
as the most serious of its many complications.

2.LUPUS

2.1. An ancient skin disease

The term lupus, derived from the Latin for wolf, was

introduced to label a vague group of ulcerative or necrotic
skin lesions that resembled wolf bites.®'” As a lesion of
external manifestation, it was readily observed and at-
tracted medical attention early in the history of medicine.
Itis generally accepted now that the disease made its entry
into the parlance of medicine in the fourth century BC, in
the Hippocratic Corpus as “herpes esthiomenos”, designat-
ing an erosive or corroding lesion that gnaws at the skin
(esthiomenos) and creeps like a snake (herpes derived from
the Greek “herpein” for the verb “to creep”; a compound word
from the Greek verb esthio meaning “to eat” and herpein...).c?
In earlier Cnidian medicine it had been referred to as “ser-
piginous ulcers”. The appearance and usually the spread of
the lesion have continued to determine its nomenclature.
Thus, it was likened to the crawling of ants by the Roman
encyclopaedist Celsus (c. 25 BC—c. 50 AD) who dubbed it
“formica corrosiva” and “formica ambulativa”, terms that
entered Arabic medicine as a lesion that spreads like ants,
“namleh”.5""" The preceding animal iconography of the
skin lesions is likely what led in the Middle Ages to not-
ing their resemblance to the bites of a hungry wolf that
gnaws at the skin of its victims, hence their being termed
lupus. This new nomenclature is likely due to the fact that
it was in the Middle Ages that changes in landscape to ac-
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commodate the expanding agricultural undertakings of
feudal estates led to deforestation, changing the habitat
of the native wolves who as predatory animals attacked
the now adjoining farmers and their herds. It is also then
that stories related to the “big bad wolf” began to appear
in the literature of the period.”?

Use of the term “lupus” for the Hippocratic herpetic
lesions has been attributed to the Salertinian surgeon
Rogerius dei Frugardi (c. 1140-c. 1195). Actually, lupus is
mentioned in an earlier 10th century account of the magical
healing of the skin disease of Heraclius (d. 971), bishop of
Liége, by the intercession of St. Martin of Tours (d. 397) who
appeared to him in a dream and miraculously saved the
bishop from “the point of death by the disease called lupus”.
The failure of the skin lesions to respond to treatment and
their aggravation by the irritant agents used then led to
their being also termed “noli me tangere”, the Latin version
of the Biblical “touch me not”to indicate that they are best
left alone rather than manipulated.®’" Under any circum-
stance, the skin lesion we now term lupus erythematosus
may not have been called lupus throughout most of past
medical history as the term was then applied to a varied
cluster of nondescript erosive skin lesions.’*
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Some elucidation of the vague entity that was lupus
began to surface in the 19th century, when medicine tran-
sitioned from its roots as a descriptive discipline into one
based on explanatory and investigative studies (fig. 1). It
was during this epochal transformative period that medical
specialties began to emerge including that of dermatology
whose studies were clarified by the publication of atlases
of life-like coloured illustrations of skin lesions that allowed
for the more accurate comparative study of specific skin
diseases than that of their past rather ambiguous verbal
description. This step forward was enhanced by improved
histological techniques of examining skin biopsies that led
to the use of morphological criteria in characterising skin
lesions in general and of lupus in particular. It was then
that the specific dermatologic features of lupus rather than
being corrosive were characterised as a warm reddish rash
that spread centrifugally (érythéme centrifuge) in 1828 by
the French dermatologist Laurent T. Biett (1781-1840) and
dubbed “lupus érythémateux” (lupus erythematosus) in
1850 by his student Pierre Alphée Cazenave (1795-1877).5"
This was the first qualification of the skin lesion of lupus
by its colour as an erythematous rash that is circular and
spreads centrifugally, and its differentiation from the host
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Figure 1. A timeline of the evolution of the disease that came to be called lupus and the emergence of lupus nephritis as a kidney disease. The upper
part of the figure shows the conceptual evolution of diseases from a descriptive clinical phase of external findings to that of an investigative basic
research phase of internal organ involvement and pathophysiology. The long arrow in the centre of the figure represents a time line of the classic
historical periods shown in the black boxed arrows (with white lettering) below the long arrow. Immediately below those, shown in white rectangular
boxes (with italic black lettering) are the corresponding temporal emergences of the basic sciences. The bottom arrows show the timeline of the
evolution of lupus from its recognition in antiquity as an erosive skin lesion (herpes esthiomenos, lupus) to its identification as a systemic disease in
1872, affecting the kidneys in 1902, causing endocarditis in 1924 and its ultimate determination as an autoimmune disease.
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of varied erosive skin lesions with which it had been clas-
sified theretofore, particularly those of then prevalent skin
lesions of tuberculosis known as “lupus vulgaris”.”

Of note in this regard and relevant to the kidney is the
two-volume illustrated atlas of skin diseases published in
1826-1827 by the French dermatologist, later nephrolo-
gist, Pierre Rayer (1793-1867), a contemporary of Biett and
Cazenave in Paris.” In his book, published two years before
Biett's report, Rayer classifies lupus as a tubercular lesion.

2.2. A systemic disease

Lupus erythematosus continued to be considered a
skin disease until 1872, when the Austrian dermatologist
Ferdinand von Hebra (1816-1880) and his son-in-law
Moritz Kaposi (1837-1902) reported some of the systemic
manifestations of the disease such as arthralgia, fever,
weight loss, anaemia, amenorrhea, lymphadenopathy,
and pulmonary inflammation. It is on this basis that Kaposi
went on to separate the lesions of lupus erythematosus
as limited to the skin only or “discoid lupus” as opposed to
the one associated with systemic manifestations or “lupus
disseminates” (disseminated lupus).c~' To avoid confusion
in using the adjective “disseminated”, it was proposed to
replace it by “systemic”in 1904 by the German dermatolo-
gist Josef Jadassohn (1863-1936) (fig. 1).""-"7 Still, the use of
“disseminated lupus” prevailed well into the 1960s, when
it was finally replaced the more specific “systemic lupus
erythematosus” now in use.

Even after the description of its systemic manifestations,
lupus remained in the realm of dermatology until 1924
when the non-bacterial valvular and mural atypical ver-
rucous cardiac lesions of SLE were described by Emmanuel
Libman (1872-1946) and Benjamin Sacks (1896-1971), and
achieved prominence as the eponymous “Libman-Sacks
endocarditis”.’® All glomerulonephritis. It was because of
the prevailing interest in diseases of the heart at the time
that this new cardiac feature more than any of the other
reported systemic manifestations of the disease rekindled
interest in SLE. It was in the course of studies of cases of
Libman-Sacks disease that lupus nephritis was reported
then by George Baehr (1887-1978), who had a standing
interest in the glomerular lesions of endocarditis.”*?

It was from these studies of Libman-Sachs endocarditis
that a distinctive pathologic feature of SLE was identified
in the early decades of the 20th century as a mucoid de-
generation of the collagen tissue of involved organs that
was termed “fibrinoid necrosis” by the pathologist Paul
Klemperer (1887-1964) and his associates.” In their original
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1935 report of fibrinoid necrosis in the visceral lesions of 23
cases of SLE studied at post-mortem, all of their 23 cases
had albuminuria or an abnormal urine sediment, and 18 of
them had glomerular abnormalities on microscopy.? Also,
it was within the concept of fibrinoid degeneration that
the descriptive term “wire loop” lesion of the kidney was
introduced and came to be considered pathognomonic
of SLE, being observed in 20% to 60% of autopsied cases.?’

2.3. A kidney disease

The further study of SLE led to the identification of a
rapidly progressive so-called “active” form of the disease
that was associated with grave complications and usually a
fatal outcome within a period of weeks to five years. It was
from the post-mortem studies of these “active” cases that
the renal lesions of lupus were first identified. Credit for the
early study of the kidney in SLE belongs to a forgotten ne-
phrologist, Norman M. Keith (1885-1976), one of the many
generalist pioneers of the 20th century who devoted most
of their effort to the study of the kidney in the period that
preceded the emergence of nephrology as a specialty in
1961.22Notable amongst his publications is one from 1922,
describing four cases of SLE with definite renal manifesta-
tions (proteinuria, haematuria, casts, azotemia, elevated
creatinine) and of glomerular proliferative lesions of the
kidney in the one case that was studied at post-mortem.

Early attempts at describing lupus nephritis were all
based on post-mortem observations. It was the advent
of percutaneous needle biopsy of the kidney that would
set the next stage for the emergence of the term “lupus
nephritis”?* In fact, one of the first applications of percuta-
neous kidney biopsies was to the study of SLE leading to a
milestone article published in 1957 by the Chicago team
of Robert Kark (1911-2002), Conrad L. Pirani (1914-2005),
Robert Muehrcke (1921-2003) and Victor E. Pollak.?* Based
on kidney biopsies from 33 patients they demonstrated
for the first time the different glomerular changes of lupus
nephritis based principally on light microscopy. These ini-
tial studies enriched by immunofluorescent and electron
microscopic studies on 87 patients was reported in yet
another landmark paper on lupus nephritis in 1964 by the
same authors.?®

On the basis of these and subsequent studies, the
varied renal lesions of SLE came to be classified as normal,
glomerulitis, active glomerulonephritis and membranous
glomerulonephritis. At the time, the mesangium was still
not identified as a distinct structural component of the
glomerulus, and glomerulitis referred to what would later
become the mesangial lesions of SLE.?® A first attempt to
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classify the renal lesions of SLE was by the World Health
Organization (WHO) that was published in 1975. With
increased use of immunopathologic and electronmicro-
scopic studies attempts at refining the classification of
lupus nephritis were formalised under the joint auspices
of the International Society of Nephrology (ISN) and the
Renal Pathology Society (RPS) in 2003. The six categories
described are based primarily on the glomerular changes,
but also include as subcategories those that affect the
vasculature, tubules and interstitium.?”?

2.4. An autoimmune disease

Throughout the period when its clinical features were
being identified SLE went on as a disease of unknown etiol-
ogy.?” The solution to its pathogenesis would come from
the study of infectious diseases that solved the mystery of
contagious diseases and launched the study of bacteria
in the 1860s. The toxins produced by bacteria and their
specific antitoxins produced by the defensive system of
the body in time became the antigens and antibodies of
immunology. It was the study of how the body protects
itself against the threat of foreign pathogens that provided
a better understanding of how the immune system senses,
attacks and deals with these invaders without destroying
the body’s own cells and tissues.?*3°

It was within these evolving early notions of immunol-
ogy that a pathognomonic feature of SLE emerged from the
observation of haematoxylin bodies in the cardiac lesions
of Libman-Sacks disease in 1932. These were the damaged
nucleoproteins of injured cells which when ingested by
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leukocytes became the LE cells first identified in 1948 by
the haematologist Malcolm Hargraves (1903-1982) and
his associates.’’2 The discovery of LE cells resulted in the
more accurate differentiation of SLE from other connec-
tive tissue disorders. Soon afterwards the serologic factor
inducing the LE cell was identified as a gamma globuliniin
1958 and termed antinuclear antibody (ANA).>? The almost
simultaneous availability of antibiotics, adrenocortico-
tropic hormone and adrenal corticosteroids to control the
clinical manifestations of SLE led to improved survival of
SLE patients and allowed for the long-term studies of the
evolution of lupus nephritis by repeated kidney biopsies.

As originally defined, the immune system was conceived
as a defender of the self from exterior attacks. When the
possibility that the immune system can malfunction and
unleash its destructive forces upon the body began to
be recognised in the 1950s it was considered anathema
to the wisdom of the body as a well-ordered machine in
which the immune system was the protector of the self.
This betrayal, dubbed “horror autointoxicus” by Paul Ehrlich
(1854-1915), was ultimately shown to be the inability of the
body to maintain immune tolerance against its own cells
and identified as the cause of autoimmune diseases.?>34 By
the 1960s autoimmunity as the mechanism underlying a
variety of chronic ailments was established, with SLE as the
prototypic autoimmune disease in the lead (fig. 1). That
was just about the time that nephrology was flourishing
as a discipline and autoimmunity came to be identified as
the cause of a growing number of renal diseases and in
fact immunology itself was enriched by studies of kidney
disease and renal transplantation.
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H katavonon tng ve@pitidag Tou AUKOU TIG TEAEUTAIEG TTEVTE SEKAETIEG NTAV EKTTANKTIKA. H Bloyia Twv veppwyv givatl

TIAé0V TO XPLOoO TTPSTUTIO Yia TN Stdyvwon, Tnv a&loAdynon katl tn Staxeipton TnG. QoTd00, N vePpiTida Tou AUKOU &i-

VAl TpOo@ATN 1ATPELKNA VOoOoG. O 6p0¢g «KAUKOG», TTIOL TIPOEPXETAL ATTO TN AATIVIKA AéEN Yia Tov AUKO, €loriXxOn otov Meoai-

wva yla va monUAveL KOIVEG SLaBpwTIKEG AANOIWOELG TOU §€PUATOG TTOL opoldlouy pe Saykwpata AUKou. Ta ocuyKe-

KPIHEVA SEPUATOAOYIKA XAPOAKTNPIOTIKA TOU AUKOU XaPpAKTNPIoTNKAV WG Un StaBpwtikd «epubnuatwdec» e§avOnua

meTaAoVOAG To 1828 Kal OVOUACTNKE «EPLONUATWENG AUKOG» TO 1850. H OUOXETION TOUG UE CUCTNMATIKEG EKONAW-

OEIG TIEPLYPAPNKE TO 1872 wg «S1AXUTOG £pUONUATWANG AUKOG». O YEVIKOG OPOG «VEPPITIOO» XPNOIMOTTOINONKE apXl-

KA yla va TIEPLYPAYEL TIG VEPPLIKESG AANOIWOELG TOU CUCTNHATIKOU epuBNnuatwdoug AUKou (SLE) To 1902. Map’ 6Ao mou

mapatnPrOnkKe cuxvA AEUKWUATOLPIA KAl UN GUOIOAOYLKA IAUATA OUPWV OE ACOEeVEIG e SLE, ol apXIKEG MEAETEG TWV
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VEQPIKWV TOUG AAAaYWV TTEplopioTNKav o€ petabavartieg peAétes. H Sieukpivion Twv aAAOIWCEWV TNG VEPPITISAG Tou

AUKOUL RPOE HOVO PETA TNV Elcaywyn Bloyiwv veppoL otn SekaeTia Tou 1950 Kal 0T CUVEXELA BEATIWONKE LIE AVOCO-

@OOPIOPOUG KAl LE NAEKTPOVIKEG IKPOOKOTTIKEG UEAETEG. Ol LETAYEVEOTEPEG UEANETEG TNG VEPPITIOAG TOU AUKOU KIVOU-

vtav mapdAAnAa pe TNV avaduouevn EMOTHUN TNG AVOCOAOYIAG TTOU avayVWwPLoE TNV auToavocia wg TNV altia Tou

SLE. Ot TTOIKIAEG AANNOIWOELG TTOU TTAPATNPRONKAV OTN VEPPITISA TOL AUKOU TA&IVOUNONKAV PE OTIEIPAMATIKEG OANAYEG

T0 1975 Kat BeAtictomoiOnkav 1o 2003.

Né&erg evpeTnpiov: EpuBnuatwdngAvkog, Neppitida, Negpitida tou AUkou, NMabrnoeig KOANAYOVOU, ZUCTNHATIKOG EpUONUATWSENG AUKOG
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CLINICAL CASE
KAINIKH TEPIMTQXH

Nephro-urology in Greek-Roman medicine

A solid catheter from the Lisbon National
Museum of Archaeology

This paper discusses a solid thin catheter-shaped tube of copper alloy ending
in a small scoop, found during the excavations of a Roman salting factory in
the beautiful archaeological site of Troia by the sea, in the peninsula of Se-
tubal near Lisbon. The finding shares similarities with the published hollow
Roman catheters, being compared with the items. Its function was described
in the medical literature on the urologic procedures and studies on Greek-
Roman instruments, the finding fitting into the typology of instruments for
unclogging the bladder neck from a stone blocking the passage of urine and
combining the function of the ear probes, probes and catheters described
in the literature for this purpose. A second similar device, in poor condition,
presenting a broken end and bent in its distal part was found in the same
archaeological site. These findings indicate a high prevalence of urinary
lithiasis, induced by a diet rich in fish, shellfish and garum, itself used as a
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medicine, but containing a high amount of purines.

1. INTRODUCTION

Troia, an archaeological site facing the city of Setubal
near Lisbon, was a Roman settlement from the 1st to the
5/6th cent. AD.The words Setubal and Troia share the same
origin, deriving from the Latin word Cetobriga, as André de
Resende (1500-1573), a Dominican friar, theologist and clas-
sicist, credited as being the first Portuguese archaeologist,
reported: “In ancient times it had flourished in the village of
Cetobriga, which the inhabitants of the land call Troia”.' The
beauty of the ruins by the sea has attracted interest over
time. However, there is still much to excavate and interpret.
The main activities were fishing and the production of
garum, a spiced sauce made of fermented fish, used as a
condiment, and for medical uses:

“Of the therapeutic value of fish sauce, the ancient
physicians, in general, are in agreement. In the treatment
of internal conditions and diseases, fish sauce played an
importantrole in the creation of medical foods administered
by mouth or solutions injected as a clyster. The afflictions
so remedied involved primarily the digestive tract”?

Alexander of Tralles (565-605 AD), one of the most
prominent ancient physicians, correctly placed garum
among the foods that should be avoided by patients suf-
fering from “podagra” (gout): “the patient should refrain

Urinary lithiasis

from the following foods: pure wine, pork, veal and rabbit
meat, and should beware of cabbage (Brassica oleracea L.),
mustard, uncooked vegetables and watered garon and ensure
good digestion”?

2. THE ARCHAEOLOGICAL SITE OF TROIA

During the 1st and 2nd centuries AD, salting factories
produced large quantities of salted fish and fish sauces that
were packed in amphorae, sold in the cities of Lusitania and
exported mainly to Rome.The production was interrupted
until the second half of the 2nd century. A new cycle en-
compassed the 3rd to the 5th century, when large factories
were divided into smaller units. The diversified amphorae
from that period suggest a greater variety of products,
sardines being the main fish. The production of fish and
salted products ceased in the first half of the 5th century,
but the place continued to be occupied for at least another
century. Evidence of numerous traces of salting factories
with many tanks indicates that the Roman Troy was the
largest centre for fish salting known in the Roman world.
During the 5th and 6th century, salting factories slowly
closed and the place was abandoned.?

The archaeological site comprises a housing area, baths, an
incineration and cremation necropolis, a paleo-Christian basilica,
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and industrial facilities. The houses formed blocks separated by
alleys, some luxuriously decorated with mosaics and frescoes.
The bath complex comprised an atrium, frigidarium, tepidarium
and caldarium, hipocaustum, swimming pools, one of which
decorated with mosaics, and exercise rooms. A large number of
contiguous rectangular and square salting tanks were excavated
near the baths.?

Medical-surgical instruments such as probes, spatula-probes,
ear-probes, balsamaria were unearthed during the excavations. A
solid tube of copper alloy shaped like a bladder catheter, ending
in a small scoop, was found in the upper layer of rectangular salt-
ing workshop 22. A skeleton, a broken bone needle, two broken
bone hairpins, a small bronze dish, a bronze nail, a hoop and an
ear probe were found in workshop 22.

Skeletons were found in some workshops that were
used as tombs. In this case, it could well be the tomb of a
physician. However, workshop 22 has not been interpreted
as a tomb so far. The objects can be seen on the site of the Na-
tional Museum of Archaeology.” Ana Patricia Magalhaes, the
archaeologist who studied this factory, kindly conveyed
her personal view concerning the probe which does not
seem to have any relation with the skeleton. On the other
hand, the reference to the skeleton does not indicate any
tomb structure, so its type of deposition could indicate the
burial of a slave, much more usual, and that would make
sense given the area where it was found: a funerary space
of an abandoned factory.

3. MANAGING URINARY LITHIASIS

In his work “On Medicine”, Caius Cornelius Celsus (25
BC-50 AD) described a large number of surgical operations
performed for the first time in Western medicine. These
included surgical management of urinary obstruction and
bladder stone lithotomy, as a last resort when medical treat-
ments failed. Celsus described some of these operations,
probably with modifications. He described the operation of
cutting for the stone into the bladder through the perineum
as a hazardous procedure that should only be performed
when there was no other option to relieve the patient. If the
stone is large, he advised “we must put over the upper part
of it, the scoop must be rather long, for a short one has not
enough strength to extract2The lithotomy scoops mentioned
by Celsus have a straight shaft, the inner side of the scoop
being rough to facilitate the adherence of the stone. These
scoops are part of the ancient lithotomy instrumentarium.
Ernst Kiinzl presented an example of this item.?

The existence of instruments devised explicitly for
the procedure, such as special knives, hooks and hol-
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low S-shaped catheters, adapted to the male urethra, is
documented since the time of the Alexandrian physician
Erasistratus (304-250 BC), and Pseudo-Galen, a variety of
texts written in diverse periods inserted in the Galenic Cor-
pus. In his text “Introductio sive medicum”, dealing with the
medical management of urinary obstruction, Erasistratus
praised the ability of the S-shaped catheter in emptying
the bladder.” Celsus, referring to urinary catheterisation,
advises an ear scoop to remove stones: “Sometimes we are
compelled to draw offthe urine by hand when it is not passed
naturally; either because in an old man the passage has col-
lapsed, or because a stone or a blood-clot of some sort has
formed an obstruction within it; but even a slight inflamma-
tion often prevents natural evacuation; and this treatment is
needed not only for men but also sometimes for women. For
this purpose, bronze tubes are made, and the surgeon must
have three ready for males and two for females, in order that
they may be suitable for everybody, large and small: those for
males should be longest, fifteen finger-breadths in length, the
medium twelve, the shortest nine; for females, the longest nine,
the shortest six. They ought to be slightly curved, but more
so for men, and they should be very smooth and neither too
large nor too small’"

Three Roman hollow catheters match Celsus’ descrip-
tion (fig. 1).

According to Lawrence Bliquez, 15 male catheters and
2 female catheters have been found so far.”? Celsus refers
to the use of catheters in another condition: “Sometimes
too a stone slips into the urethra itself, and lodges not far from
its orifice, because this becomes narrower further down. The
stone should if possible be extracted either by an ear scoop
or by the instrument with which a stone is drawn out in the
course of lithotomy "3

The Scottish surgeon John Stuart Milne, who carried

]

ﬁ

Figure 1. Roman catheters on display at the British museum. 1. and 2.
Hollow male catheters. 3. Hollow female catheter. 1st century AD. Prov-
enance: Italy. Credit: Wikimedia Commons file.
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out the first throughout survey on Greek-Roman surgical
instruments at the beginning of the 20th century, com-
mented on this passage as follows: “This shows that the
scoop must have been quite a narrow instrument, or it could
not have passed into the urethra”.™

"

Milne questioned the existence of “solid bladder sounds
(instruments devised for probing and dilating passages
within the body), some hints pointing to their use by Greek-
Roman surgeons:“They must have been well aware of the
characteristic grating sensation conveyed to the skilled
hand on striking a stone with a metal instrument, for we
have several references in the classics to a manoeuvre of
pushing back by means of a catheter, a stone impacted in
the urethra. [...] Some instruments have come down to
us, however, which seem undoubted solid bladder probes
sounds.”

Milne gives the example of instrument no 3 on Plate
XVI displaying catheters from the House of the Surgeon
in Pompei (fig. 2).

Aretaeus of Cappadocia, a remarkable Greek physician
from the 1st century BC, provides a similar description:
“But, if it is the impaction of calculi which stops the urine, we
must push away the calculus and draw off the urine. With the
instrument, the catheter, unless there be inflammations”.’®

Prare XLV

Mninz
Hypothetics!

Figure 2. Milne JS. Surgical instruments in Greek and Roman times,
Plate XVI.

M.D.S. BARROSO

Rufus of Ephesus (70-110 AD) refers to the manoeuvre
when the physician did not want to perform the cutting
operation: “Si I'on ne veut pas recourir a l'incision pour les
pierres engagés dans l'urétre, on doit les repousser avec la
sonde” (If we do not want to perform the incision when
the stones are impacted in the ureter, we must push them
with a probe).””

Caelius Aurelianus, a Roman physician from Sicca Ve-
nerea in Numidia, from c. 400 AD, provided information on
the diagnostic use of a probe, a thin instrument that could
be inserted through the urethra for the management of
bladder obstruction: “But, since the same symptoms occur
in ulcerated bladder, stone of the bladder, and in cases of dif-
ficulty in urination due to the impediment of a blood clot, the
suspicion that a stone has formed in the bladder will have to
be corroborated by the use of a probe”.”®

Caelius Aurelianus reports having given details of the
probe in his treatise “Answers”. Unfortunately, the few extant
manuscripts do not include the surgical part containing
information on the probe.”

4. THE SOLID CATHETER FROM TROIA

The piece from Troia is a solid thin catheter-shaped
tube of copper alloy ending in a small scoop. The distal
end is broken (fig. 3).

Although with a less pronounced double curvature, it
has a shape similar to the S-catheter introduced in Greek-
Roman medicine by Erasistratus. Unlike catheters to void
bladder urine, the device is thin and solid, ending in a
small scoop, appearing to be devised to be introduced
into the urethra to unclog stones from the bladder neck
with the small scoop (fig. 4). Since the instrument is not
well preserved, it is not possible to check the roughness
of the inner side.

A similar piece was unearthed in the Troia excavations.

Figure 3. Solid catheter Inv. 983.47.19. Dimensions: length: 23.5 cm;
thickness 0.12 cm. Credit: José Paulo Ruas (DGPC), National Museum
of Archaeology.
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Figure 4. Solid catheter. Detail of the scoop.

Itis in poor condition, presenting a bent shaft and broken
distal end. Inv. 983.3.290. Dimensions: length: 17 cm, thick-
ness: 0.23 cm./

For this study, catheters from the collections of Greek-
Roman instruments have been compared to the Troia solid
tube, aiming to find its place and possible function, based
on the writings of classical medical authors on urologic ma-
noeuvres. Caelius Aurelianus refers to an easy manoeuvre,
although probably just occasionally successful in women
with impacted calculiin the urethra:“And women patients
even insert their fingers into the vagina, and themselves
remove the stone by gradually working it forward.®

Apart from these cases, the ancient authors described a
lesser complicated and lesser dangerous manoeuvre than
the stone cutting operation left for large stones, as Caelius
Aurelianus stated: “Prescribe lithotomy in cases where a
larger stone has been formed.?

They mostly refer to three types of instruments for
carrying out a less troublesome procedure: a scoop, a
catheter and a probe. The instrument from Troia finds
the most similar parallelism in Milne’s solid catheter from
the House of the Surgeon in Pompei. Nevertheless, this
catheter does not end in a scoop. The instrument is similar
to an ear probe from the Roman city of Balsa in Algarve,
South of Portugal, in Algarve, also housed in the Lisbon
National Museum of Archaeology, but itis shorter and has
a straight shaft (fig. 5).”®

The device from Troia seems to combine this kind of
ear probe with a thin solid catheter, devised by a physician
to match the function described by Celsus and the similar
manoeuvres described by Caelius Aurelianus, Areteus of
Cappadocia and Rufus of Ephesus. Physicians invented
the instruments that they needed as Galen of Pergamon
(130-210 AD) sadly highlighted after losing valuable goods,
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Figure 5. Ear probe. Inv. 983.288.21. Copper alloy. Length: 11.8 cm. Photo
archive: Lisbon, National Museum of Archaeology.

including books and wax models for surgical tools after a
fire: “Some, valuable for medical purposes, I said | had lost but
still hoped to replace, but other instruments | had invented
myself, making models out of wax before handing them over
to the bronze-smiths”.>

The finding of two similar catheter-shaped ear probes
in a salting factory could indicate a high prevalence of uro-
lithiasis, induced by a diet rich in fish, shellfish and garum,
containing a high amount of purines. Uric acid stones are
one of the four major types of kidney stones, together with
calcium stones (calcium oxalate and calcium phosphate),
struvite stones and cystine stones.?

5. CONCLUSIONS

The extant instruments and textbooks appear to con-
tain sufficient evidence for an alternative theory to place
this piece, discovered in the ruins of Troia and housed in
the Lisbon National Archaeological Museum. In our view,
it plays the role of three types of instruments for dislodg-
ing stones from the bladder neck: a scoop, a catheter and
a probe, finding its place within the instrumentation of
Greek-Roman nephro-urology.
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Ne@po-ovpoloyia oTnv ENAnVopwuAiKn latpikn. Evag cupmayng kabetnpag
amné 1o EOviko Apxatoloyiké Mouaoeio Tng AtcafBévag
M.D.S. BARROSO

Portuguese Medical Association, Department of History of Medicine, Lisbon, lToptoyaAia
Apxeia EAAnvikri¢ latpikric 2020, 37(XuurA 2):192—196

To mapov ApOpo MpayUaTEVETAL £Vav CUUTTAY AETTITO CWANVA O OXNLA KABETHPA Ao KPAA XAAKOU TTOU KATAANYEL
o€ €va UIKPO KOXALAPLO, TToU Bp£Onke Katd Tn SIAPKELA TWV AVACKAPWY EVOG pWHAIKOU £pyooTaciou alatiol oTov
SUOP PO APXAloAOYIKS XWpo TNG Tpdia, Sima otn BAAacoa, ot xepodvnoo tou Setubal kovtd otn Alcaéva. To V-
PNMA TTAPOUCIACEL OUOLOTNTEG E TOUG SNUOCIEVPEVOUG KOIAOUG pWHATKOUG KABETAPEG, Ol OTTOIOL £XOUV CUYKPIOEL e
Ta Snpoolievpéva avTiKeipeva. H Asitoupyia Tou meplypd@nke otnv LATpIkn BIPAoypagia yia Tig oUPOAOYIKEG Sladika-
oleg Kal HENETEG YA TA EAANVIKO-PpWHATKA 6pyava. To Opyavo aviKel 6TV odda opydvwy TTOU XpNnotormotouvTal yia
TNV ané@pa&én Tou auxéva TnG ouPoSOXOU KUOTNG ATTO Hia TTETPA TTOU eUMTOSiCel TN S1EAELON OVPWV KAl cUVSUALEL TN
AEITOVPYIA TWV AVIXVEUTWY CNUEIWY, AVIXVEUTWV Kal KABETHpwV Tou TTEPLypda®ovTal otn BiIBAloypagia ylia To oKorod
auTo. Mia 8e0TEPN MAPOOLIO CUCKEUN), O€ KOKI KATAOTACN, TTApouoidlovTag £Va OTTACEVO AKPO Kal AUYIOUEVO OTO
TIEPIPEPIKO TUNMA TNG, BPEONKE OTOV (610 APXALOAOYIKO XWPO. AUTA TA EVPHUATA UTTOSNAWVOULV LPNAS EMITOAACHO
NG ABiaong Tou ouPOTIOINTIKOU CUCTHUATOG, TTOL TIPOKAAEITAL aTtd pia Statpo@r MAoUoIa O PApLa, OOTPAKOEISH

M.D.S. BARROSO

Kal yaupo, N oTtoia XPNOLUOTIOLEITAL WG PAPHAKO, AANA TTIEPLEXEL LEYAAN TTOCOTNTA TTOUPIVWV.
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Né&erg evupeTnpiou: EAAnvopwpaikd xelpoupyikd epyaleia, lotopia Tng Neppoloyiag, lotopia tng Oupoloyiag, KaBetripeg, AiBiaon Tou

OUPOTIOINTIKOU CUCTHHATOG
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CLINICAL CASE
KAINIKH TEPIMTQXH

Another case of organ blindness in the history
of combined eye-kidney disorders
Wilson's disease

Wilson's disease, or hepatolenticular degeneration, is a rare genetic disorder
of copper metabolism.The disease leads to the accumulation of copper in the
brain, liver, eyes and kidney. The dominant triad of the syndrome is nodular
liver cirrhosis, Kayser-Fleischer ring in the corneas, lesions of the cortex and
basal ganglia. In addition, a defect in proximal tubule reabsorption has been
noted. The syndrome has been named after Samuel Alexander Kinnier Wilson
(1878-1937). It was initially considered a purely brain disease, described by
Frerichs in 1861. In 1883, Carl Westphal in Germany described two cases of
what he termed“pseudosclerosis”. These and other reports led Wilson to pro-
pose the existence of the new clinical entity with degeneration of the brain
lenticular nucleus and of the liver in 1912. “Pseudosclerosis” and “Wilson’s
disease” were later found to be the same disease. In 1913, Rumpel intro-
duced the study of copper in the liver in a case of pseudosclerosis. The renal
dysfunction included the discovery of aminoaciduria, glycosuria, increased
urate excretion, reduced renal plasma flow (RPF) and glomerular filtration rate
(GFR), and specific histological lesions. A complete physiological study of the
kidney was then presented in 1957 by Bearn and Gutman, who confirmed
the reduced RPF and reduced GFR, and reduced secretory and reabsorptive
tubular function. The ocular findings in Wilson’s disease were identified in
1902 by Bernhard Kayser and Bruno Fleischer in Germany, who first described
the typical ring in the cornea that still brings their names. In conclusion, the
history of renal and eye involvement in Wilson’s disease appears as another
case of organ blindness; that is, attention to the predominant symptom leads
to neglecting the involvement of other organs in multisystemic diseases. The
sequence of discoveries and hypotheses reflects the technical advancement
of each specific historical period.
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1.INTRODUCTION

Wilson's disease, or hepatolenticular degeneration, is
arare genetic disorder of copper metabolism.The disease
leads to the accumulation of copper in the brain, liver,
eyes and kidney. The dominant triad of the syndrome is
nodular liver cirrhosis, Kayser-Fleischer ring in the corneas,
lesions of the cortex and basal ganglia. Besides, a defect
in proximal tubule reabsorption has been noted.’ The syn-
drome involving the basal ganglia degeneration and liver
damage has been named after Samuel Alexander Kinnier
Wilson (1878-1937).

The modern description of combined liver-brain disease
probably starts with Frerichs in the 1850s, who focused on

the liver damage, and Karl Westphal in 1883, who focused
on the nervous disease. The kidney problem emerged
many years afterward. Certainly, other cases of hepato-
lenticular degeneration were observed before; however,
the neurological and neuro-pathological doctrines were
not sufficiently mature to make them distinguishable from
other cases, and the attention to liver cirrhosis was also
immature. Regarding the kidney, we shall see that even
though Bright'’s disease and the Fanconi Syndrome were
formulated, they did not attract the physicians’ attention
enough, a phenomenon we call “organ blindness”.

Concerning the neurological and neuropathological
doctrine, the mid-1800s was a gold period, with a con-
vergence of neurological anatomy and pathology, and
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several important neurologists including: (a) Moritz Heinrich
Romberg (1795-1873), who wrote the “Lehrbuch der Ner-
venkrankheiten des Menschen”in 1846, the first neurology
textbook; (b) Theodor Meynert (1833-1892) who taught
Sigmund Freud, Karl Wernicke, Sergei Korsakoff, Auguste-
Henri Forel, Paul Flechsig, (c) Carl Westphal (1833-1890). Re-
garding liver disease, it is useful to remember that the term
“cirrhosis” was introduced by René Laennec (the inventor of
the stethoscope) in his treatise “De l'auscultation médiate”
in 1819.2The term was then made common by William Osler
(1849-1919) in his widely used textbook “Principles and
Practice of Medicine” in 1892. However, “liver induration”
had already received attention at the time; see e.g. John
Browne (1642-1700)° and Matthew Baillie (1761-1823).%
Baillie was also one of the fathers of pathology based on
the study of organs of the body, which, as shown below,
was part of the methodology used by Wilson. This suffices

to explain Frerichs’interest.

1.1. From Frerichs to Wilson

Friedrich Theodor von Frerichs (1819-1885), head physi-
cian at the Charité in Berlin was an eminent physician of
the time. He had very famous students such as Paul Ehrlich,
a Nobel prize winner for his contribution to immunology
and chemotherapy and Paul Langerhans, who discovered
the cells producing insulin. He wrote the first German
book on nephrology and made a microscopic study of
Bright’s disease (today called Chronic Kidney Disease).
He first described aminoacids in urine and the theory of
uremic intoxication or “Frerichs’ theory”’ He also gave a
first description of the hepato-renal syndrome. Frerichs
was greatly interested in liver diseases, which he studied
using autopsy, and in 1854 wrote the classic “Treatise on
Diseases of the Liver”.

In the second volume of the treatise, he reported a case
of combined brain and liver disease (Observation no VIII).
The patient, named Carl Zeppner, was 10 years old and
suffered from progressive, rapid neurological deteriora-
tion (dysphagia, anarthria, tremor); the boy died after a
few days. At autopsy, Frerichs observed a small liver “its
surface was covered with nodules, varying in size from a
pea to a bean”. This case later came to Wilson'’s attention,
who acknowledged the famous physician for this early
observation. However, Frerichs described this case as part
of a series of liver diseases in the chapter “Varieties of
granular induration of the Liver, and lllustrative cases” He
was notinterested in the neurological symptoms, and the
autopsy of the boy was indeed focused on the liver and
did not cover the brain.

D.VIGGIANO et al

At the extreme opposite, a contemporary famous
neurologist, Carl Friedrich Otto Westphal (1833-1930), in
Germany, focused entirely on the neurological symptoms
and failed to focus on the liver. Westphal was an influential
psychiatrist who worked in Berlin at Charité. The nucleus of
the third pair of cranial nerves is named after him (Edinger-
Westphal nucleus). He had Arnold Pick and Karl Wernicke
as students. In 1883, he described two cases of what was
almost certainly Wilson'’s disease: neurological aspects
similar to “multiple sclerosis”, but without white matter
degeneration at autopsy.® Westphal named the disease
“pseudosclerosis’, without noticing the liver involvement.
Wilson knew this work.

Afterward, five other physicians reported cases of com-
bined liver-brain diseases:

» Adolph Striimpell in Germany in 1898 described other
cases of Westphal’s pseudosclerosis, and in one case
also the presence of liver cirrhosis.”® These were also
noted by Wilson. After Westphal and Strimpell, the
term “Pseudosklerose” gained ground and was also
used by Spiller in 1898 and Jakob in 1921.” No neu-
rologist or liver physician at the time could recognise
that Pseudosklerose and hepato-lenticular degenera-
tion were the same entity, and two separate streams
of studies started.

« SirWilliam Gowers reported a case (later cited by Wilson),
published in 1906, of a fatal case of a girl of 15 with
“Tetanoid chorea and its association with cirrhosis of the
liver”.“Tetanoid chorea”and Westphal's “pseudosclerosis”
were likely the same disease. This work too was then
reported by Wilson."’

"

« Gabriel Anton of Halle also published a separate case
under the title“Dementia choreo-asthenica with juve-
nile nodular cirrhosis of the liver”,’? which Wilson later
devised as a case of congenital syphilis.

- One case of combined brain and liver disease was also
furnished by J.A. Ormerod in 1890."

« Three other cases by Homén, of Helsingfors in 1890."

These reports finally led Wilson in the UK to propose
the existence of a new clinical entity with degeneration
of the brain lenticular nucleus and of the liver, in 1911.”3

Wilson was a British neurologist at the National Hospi-
tal, Queen Square, London. He presented a thesis entitled
“Progressive lenticular degeneration: a familial nervous
disease associated with cirrhosis of the liver”, and the year
after afamous paper in the journal “Brain”.’" In his seminal
work, Wilson recognised both Sir William Gowers and Dr JA
Ormerod “for permission to utilise their notes”.
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Itis not surprising that the same disease was renamed
and re-discovered several times (granular induration of the
liver, pseudosclerosis, tetanoid chorea, hepatolenticular
degeneration with cirrhosis) over about 60 years. The
methods were similar: neurological examination and au-
topsy. However, each author prioritised a specific symptom
(neurological or liver disease) assigning secondary relevance
to other symptoms. We already see here the origin of what
we call “organ blindness”. Such “blindness” or inattention
meant it took 60 years to establish a clinical entity that was
in essence already known.

Wilson was possibly aided by his knowledge of the lat-
est advances in neuroanatomy and by his attention to liver
disease during dissection. The personal story of Kynnier
Wilson is instructive in this regard.

He was born in 1878, the second son of Agnes Macln-
tosh, the daughter of Hately, a composer and precentor of
the Free Church in Edinburgh and of the Reverend James
Kinnier Wilson (their daughter Anne was born in 1878).
James, a Presbyterian minister from Ireland, studied at
Princeton and was a renowned Assyriologist.

However, Samuel Alexander never knew his father be-
cause James died in 1879 from malaria. The family hence
returned in Edinburgh, were his mother married Henry
Mclntosh and in 1882 had a son, Henry Walter Mclntosh.
The family’s good financial status allowed Samuel to study
medicine at Edinburgh and to make a stage in Neurology
in Paris, with the famous Pierre-Marie and Babinski.”

Due to these studies, he was aware, and used, the
Nissl staining to visualise neuronal bodies, invented by
the Nobel-prize laureate Franz Nissl in Germany in 1885.
He also used the staining of nerve fibres/myelin, invented
by Karl Weigert in 1882. He knew (and cited) the famous
neurologist sir William Gowers and Hughlings Jackson.

Moreover, at the time of his dissertation for the MD
title in Edinburgh, when his seminal paper “Progressive
lenticular degeneration: a familial nervous disease associ-
ated with cirrhosis of the liver” was published,’’ there was
great attention to the “extrapyramidal system”and hence
to the lenticular nucleus.

Finally, possibly the period was mature for greater at-
tention to both the brain and liver because of the work on
Kernicterus, cited by Wilson, by Schmorl (1861-1932): brain
disease in neonatal jaundice.” In a series of 120 brains from
jaundiced individuals, Schmorl observed intense yellow
colouring in the basal ganglia (which include the lenticular
nucleus). The pattern was previously also described in a
case reported by Johannes Orth in 1875. Therefore, the
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time was ready for greater attention to the liver in case of
damage to the basal ganglia.

Before leaving Wilson, we should remark on his hy-
potheses on the origin of the disease, which are reasoned
by him as follows:

- “It seems certain that the disease is not due to a con-
genital or abiotrophic defect

» The presumption therefore is strong that the disease
is acquired

« There is evidence to show that the disease is toxic in
origin, but none to suggest that this toxin is syphilitic

« Itis possible that this toxin may be elaborated in the liver
« The toxin has a specific action on the lenticular nucleus

- The nature of the toxin is unknown: it is almost certainly
not microbial. Possibly it is chemical and of the nature
of a lipoid.”

It is remarkable that almost all hypotheses have since
been confirmed. Wilson was wrong only when thinking
about a lipoid toxin and that it was acquired, whereas it
is inherited.

After Wilson, two major steps occurred: the fusion of
the”Pseudosklerose” and “hepatolenticular degeneration”
streams of study, and the recognition of corneal deposits.

1.2. “Pseudosclerosis” and “Wilson’s disease” were
found to be the same disease

After 1911, a debate started as to whether pseudo-
sclerosis and hepato-lenticular disease were the same
clinical entity. For instance, Fleischer noted the corneal
pigmentation that carries his name in a case of pseudo-
sclerosis in 1912. The work by Alzheimer and von Hosslin
in 1912 demonstrated diffuse gliosis in the case of pseu-
dosclerosis. Spielmeyer was the first, to our knowledge,
to analyse the similarity (from a histological point of view)
of pseudosclerosis and hepatolenticular disease, in 1920.
In his work, Spielmeyer says “This seemed to support the
opinion of leading neurologists that the clinical pictures
mentioned are expressions of one and the same process -
that Wilson'’s disease and pseudosclerosis mean the same
suffering” According to Spielmeyer’s report, Bielschowsky
also did a histopathological comparison of pseudosclerosis
and hepatolenticular disease, but concluded that there is
a difference between the two.

In 1921, Hans Christian Hall also proposed that the two
were identical.’”* Derek Denny-Brown reviewed the subject
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in 1946 (in: Diseases of the Basal Ganglia and Subthalamic
Nuclei), pointing out that“the work of Hall [....] had obscured

the remarkable differences between the two syndromes
(citation from Homburger).

Therefore, Homburger and Kozol revised additional
cases in 1946. They favoured the Hall hypothesis and con-
cluded that some cases of hepatolenticular degeneration
may have been misdiagnosed in the past as parkinsonism,
psychoneurosis or multiple sclerosis.’”

Thereafter, the term pseudosclerosis was not used any-
more and scientists focused on the causes of the disease.

1.3. Ocular findings

The field of ocular diseases was made mature by the
invention of the ophthalmoscope by Hermann Ludwig
Ferdinand von Helmholtz (1821-1894). This revealed a
large number of ocular findings in many known diseases.

The ocular findings in Wilson’s disease were identified
in 1902 by Bernhard Kayser (1896-1954) and in 1912 Bruno
Fleischer (1874-1965) in Germany who first described the
typical ring in the cornea that still brings their names.

Kayser made his observation in 1902, describing annular
“congenital [sic] greenish discoloration of the cornea”in a
patient with nervous symptomes, incorrectly attributed to
multiple sclerosis.’®

Wilson did not appreciate the work by Bernard Kayser
in 1902, who described the greenish corneal pigmentin a
case of pseudosclerosis.

Conversely, Bruno Fleischer was not studying hepato-
lenticular degeneration, but, rather, pseudosclerosis. In
1912, he reported the ring in a case of cirrhosis and neu-
ropsychiatric abnormalities. He knew the observation by
Kayser, which was similar to what he was describing:“l have
recently had the opportunity to see two more such cases
and to repeatedly examine them in detail. The result is in
both cases completely consistent with the Kayser case”
Fleischer recognised that the ring heralded a neurologi-
cal disorder associated with cirrhosis, shown at autopsy.

1.4. Renal involvement

In 1913, Rumpel introduced the study of copper in the
liver in a case of pseudosclerosis,’ which was confirmed
by Malory in 1925; Cumings, and in parallel Denny-Brown
and Porter, in 1951, definitely supported the role of copper
and the use of copper ligands as therapy.

The same Denny-Brown, with Uzman, was the first to
report a case of aminoaciduria in hepato-lenticular de-
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generation, in 1948.2° In 1950, Cooper et al confirmed the
presence of aminoaciduria.?’ Copper accumulation in the
kidney was described by Wintrobe in 1954.

Stein et al and Bickel et al characterised aminoaciduria
and found a loss of glycine, histidine, threonine, cysteine,
serine, alanine, glutamine, tyrosine, lysine, glutamic acid,
leucine, phenylalanine. Their findings definitely excluded
that Wildon’s syndrome was an innate metabolism disorder.
A complete physiological study of the kidney was then
presented in 1957 by Bearn and Gutman, who confirmed
the reduced RPF and reduced GFR, and reduced secretory
and reabsorptive tubular function.

1.5. Organ blindness

A simple analysis of “discovery retardation” can be
obtained using technical milestones as time points that
should then enable scientists to make a new discovery.

The neurological examination was very mature in the
mid-1800s. Specifically, Charcot introduced brain pathology
in 1868.Therefore, it took only about 12 years for Westphal
to identify the “pseudosclerosis”in the 1880s.

As for liver disease, considering the work by Laennec
in 1819, it took about 40 years to have the first liver de-
generation case described by Frerich. Surprisingly, with
a delay of 50 years, Wilson merged the liver and cerebral
diseases in 1912. No technical reasons could explain such
adelay. It took only 10 years to merge the pseudosclerosis
and hepatolenticular degeneration by Hall in 1921, even if
the debate continued for more than 20 years, up to 1946!
The third characteristic, the corneal ring, was discovered
with a delay of 50 years from von Helmoltz’s invention of
the ophthalmoscope in 1851. Even then, 10 years passed
before the ring was connected to pseudosclerosis in 1912
by Fleischer, and a further 10 years before it was linked to
hepatolenticular degeneration.

As for renal defects, the technique to detect amino-
aciduria was available since 1861, thanks to the work of
Von Frerichs, and of G. Fanconi in 1831. Therefore, the late
discovery of aminoaciduria in Wilson’s disease by Uzman in
1948 cannot be ascribed to a problem in the techniques or
lack of paradigms. We are here with a delay of almost 100
years! This is not the only case of such a phenomenon.??

2. CONCLUSIONS

The history of renal and eye involvement in Wilson's
disease appears as another case of organ blindness; that
is, the attention to predominant symptoms leads to ne-
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glecting the involvement of other organs in multisystemic  reflects the technical advancement of each specific his-

diseases. The sequence of discoveries and hypotheses torical period.
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Mia akoun mepimntwon TUPEAWGCNG OPYAVWY OTO ICTOPIKO TWV CUVSUAGUWVY VEQPIKWY KAl 0QOAAUIKWYV
dlatrapaywv: vocog tov Wilson
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University of Campania “Luigi Vanvitelli’; Naples, Eye Clinic, Multidisciplinary Department of Medical, Surgical
and Dental Sciences, University of Campania “Luigi Vanvitelli’; Naples, “Biogem, Ariano Irpino, *Department of
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Apxeia EAAnviknc latpikric 2020, 37(ZuurnA 2):197-202

H véoog tou Wilson rj nrmato@akoeldng ek@UALoN gival pia ommdvia YEVETIKN Slatapaxr) Tou HETABOAGHOU TOU XOA-
KoU. H acBévela odnyei otn cucowpeLon XaAKOU OTOV EYKEPANO, OTO ATTAP, OTA MATIA KAl OTOUG VEQPOUG. H Kupiap-
XN TP1ada Touv cuvdpodUoU gival n Kvibwon ue Kippwon, o SaktuAlog Kayser-Fleischer otoug kepatosideic XITWSEG, ot
BAABeG TOL PAOLOL Kal TWV BactkwV yayyAiwv. EmmAéoy, éxel mapatnpnOsi éva EAATTwHA OTNV EMAvVAPPON TNG €yyUG
owAnvapiou. To cUVSpopo THPE TO BVoud Tou and Tov Samuel Alexander Kinnier Wilson (1878-1937). Apxikd O¢-
wPNONKE pla KaBapd eyKePAAIKH VOOOG, TTOU TTEPLYPA@EeTal amod tov Frerichs to 1861. To 1883, o Carl Westphal otn
lepuavia meptypdpel SVo MEPIMTWOEIG AUTOU TTOU ovopdleTtal «PeVSOOKARPUVON». AUTEG Kal AANNEG AvaPOPEG odN-
ynoav tov Wilson va mpoTteivel Tnv Umap&n tnG VEAG KAIVIKIG OVTOTNTAG UE EKQUAICHO TOL EYKEPAALIKOU (PAKOU Kal
Tou firmatog 1o 1912. H «peudookAripuvon» Kal n «acOévela tou Wilson» Bpébnkav apydtepa wg n idla acBévela. To
1913, o Rumpel eiloiyaye tn HEAETN TOL XAAKOU GTO ATTAP CE TEPIMTWON YEUSOOKANPWOEWG. H veppikry SUCAgIToUP-
via mepieAapave tnv avakaluyn tng apivo&ovoupiag, tTn YAukoloupia, TNV au€nuévn améKKpPLon OUPIKWY EVWOEWV,
N MEWMEVN por] TOu VEPPLKOU TMAdouatog (RPF) kat Tnv taxvtnta omelpapatikig SinBnong (GFR) kal CUYKEKPLUE-
VEG IOTONOYIKEG AANOIWOELG. Mia TIAR PNG QUGCLOAOYIKK LEAETN TOU VEQPOU OTN OUVEXELA TTAPOVCIACTNKE TO 1957 amd
Toug Bearn kat Gutman, ot omoiol empBeRaiwoav 1o peiwpévo RPF kal TNV petwpévn GFR Kal T HEIWMEVN EKKPITIKA
KAl EMAVATTIOPPOPNTIKN AEITOLPYIa TwV cwANvapiwv. Ta 0@OaAUIKA eupiuata TG vooou Tou Wilson evtomicotnkav
10 1902 amnd toug Bernhard Kayser kat Bruno Fleischer otn l'eppavia, mou mepiéypagav yia mpwtn Gopd ToV TUTTIKO
SAKTUAIO OTOV KEPATOEISN TTOU PEPVEL OKOUA TA OVOUATA TOUG. SUUTTEPACHATIKA, TO IOTOPIKO VEQPIKAG Kal 0pBal-
MIKAG EUTTAOKKG 0Tn vOoo tou Wilson gpg@avifetal wg pia aAn mepintwon TUEAWOoNG Yid Tov pOAO AAAWYV OpYAVWV.
AnAadn, n TPOoOoXr OTO KUPIAPXO CUUMTWHA OONYEl OTNV TTAPAMEANCN TNG EUTAOKNG AAWY OPYAVWY OE TTOAUCU-
OTNMATIKEG a0O€veles. H akohouBia Twv avakaAUPewVY Kal TwV UTTOOECEWV aVTAVOKAA TNV TEXVOAOYLKN TTPO0S0 KAOE
OUYKEKPIUEVNG IOTOPIKAG TTIEPLOSOU.

Né&erg evpeTnpiou: No6oog Tou Wilson, TO@AwoN yia Tov pdho dAAwv opydvwy, YeuSookiripuvon Carl Westphal
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A journey through the history of dialysis
in sub-Saharan Africa

Sub-Saharan Africa (SSA) is a heterogeneous region with 47 countries, al-
most one billion people, and a gross domestic product of 1.7 trillion USD in
2017. The development of dialysis in Africa reflects the local socio-political
circumstances. Up to seventies, Africa was recovering from long years of
colonisation and political turmoil, so limited countries were able to establish
dialysis centres. (a) Before the seventies: South Africa was the first country in
SSA that started dialysis, when, in 1957, a general practitioner in Krugersdorp
hospital dialysed 2 patients with acute kidney injury (AKI). In Kenya, acute
haemodialysis (HD) was started in 1961 by Professor L.S. Otieno, followed by
peritoneal dialysis (PD) two years later. In Nigeria, limited acute dialysis has
been available in Lagos since 1965 and acute PD in Ibadan since 1967. Regular
HD was firstly established at Lagos Teaching Hospital in 1981 by Professor
T.A. Odutola. In Sudan, the first dialysis centre was a home dialysis unit, es-
tablished in 1968, supervised by Mr. Osman Awadalla. (b) After the seventies:
In Cote d'Ivoire, the first acute PD was performed in 1974 in Abidjan by Pro-
fessor Alain Bondurand to treat a black fever patient with AKI. In Zimbabwe,
Drs John Forbes and Janet Seggie placed a dialysis machine in Harare Central
Hospital in the early 1970s; yet the machine was only occasionally used for
the treatment of AKl until 1980. In Ethiopia, PD dialysis and less often HD was
started in 1980 as reported by Dr Berhanu Habte to treat AKI at Addis-Ababa
University Hospital. In Tanzania, Dr J. P. Miabaji reported that two dialysis ma-
chines were available at Dar-El-Salam University Hospital in the early 1980s,
to treat AKI or important patients with plans for transplantation abroad. In
Ghana, Dr T.C. Ankrah provided acute PD and sometimes HD for AKl in 1980.
Other SSA countries started to establish dialysis units afterwards. However,
dialysis services are still sparse in most countries due to the high costs and
shortage of skilled personnel.
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1. INTRODUCTION

Sub-Saharan Africa (SSA) is the area of Africa that lies
south of the Sahara desert. It is a vast and heterogeneous
region, comprising 47 countries and a population of almost
one billion people. In 2018, the aggregate gross domestic
product (GDP) per capitain SSA amounted to 4,097.85 USD.
About 65% of the population lives in rural settings, at sig-
nificant distances from cities, where most of the organised
health-care delivery systems are located.’

Chronic kidney disease (CKD) and its severe form, end
stage kidney disease (ESKD) are a global public health
problem with a high economic cost for the health system.
Epidemiological data on CKD and ESKD in SSA are sparse
and those existing are of limited reliability due to the dearth

of renal registries in most countries. According to recently
published data, the burden of CKD in SSA is determined to be
around 14%,% close to the global CKD prevalence (13.4%).*

Since the end of the previous century, there has been
an upsurge in the number of people with ESKD requiring
renal replacement therapy (RRT).? Globally, the number of
people requiring RRT was estimated at 4.9-9 million. Only
3.3 million people are receiving RRT, the majority of which
in the developed world, while less than 5% of the pool of
global RRT is available in SSA.%” Of all world regions, Africa
has an immense RRT gap between people needing and
receiving RRT, of over 80%. Even though it is projected
that people receiving RRT will double from 2010 to 2030
in Asia and Africa, the number of people without access
to treatment is expected to remain excessively high.®
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The evolution of dialysis in different African countries
has been almost the same, with differences only in timing.
Acute peritoneal dialysis (PD) was often the first available
modality, soon followed by acute haemodialysis (HD).
With the introduction of RRT, intermittent PD and HD
were used according to the feasibility and availability of
monetary and human resources. Continuous ambulatory
peritoneal dialysis (CAPD) usually came later, and had an
initial glamour that soon faded owing to the high cost of
imported dialysis fluid.?

In this review, we tried to provide an overview of the his-
tory of dialysis in different SSA countries based on available
data. In addition, we focused on the difficulties SSA faces
in implementing national dialysis programs. We illustrated
the starting year of dialysis in different sub-Saharan African
countries in figure 1.

2. FROM THE SEVENTIES TO THE CURRENT ERA

Democracy brought about many changes in Africa
after the seventies. Before this, colonialism was respon-
sible for Africa’s difficulties, which affected all aspects of
life and development in different countries. The diverse
and heterogeneous post-independence political turmoil
in individual countries was reflected in the timing, quality,
and spread of dialysis services in different regions. Within
this environment of political instability, certain countries
were lucky enough to have a“powerful patient” with ESKD
who had the power and influence to push the introduction
of dialysis services. In the absence of personal motivation
however, most political regimes regarded dialysis as an
unaffordable luxury, and definitely not a priority issue.”

2.1.The first step

South Africa hosted the first dialysis in the African con-
tinent. In 1957, an amateur general practitioner at a state
hospital in the small town of Krugersdorp built the first
dialysis machine, based on his observations in the United
Kingdom, as a hybrid between a Kloff coil and a rotating
drum. This machine was used to dialyse two acute kidney
injury (AKI) patients, who unfortunately died later (as noted
by Professor Anthony Meyers).?

2.2. Steps forward

This was followed by the initiation of dialysis in Kenya by
Professor L.S. Otieno at Nairobi General Hospital in 1961. It
started with the introduction of acute HD, followed by acute
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PD two years later. In 1984, regular HD for ESKD started and
after 3 years, Professor Seth O. McLigeyo introduced CAPD,
while haemofiltration was established in 1992.°

Nigeria was the first country to start dialysis in West
Africa. Limited acute HD had been available in Lagos since
1965 and acute PD in Ibadan since 1967. Regular HD be-
gan later due to the sociopolitical instability prevailing for
many years. In 1981, the Lagos University teaching hospital
implemented regular HD, on the initiative of Professor T.A.
Odutola. This progressed into a national program in 1985,
where several other centres providing regular HD and oc-
casional CAPD to several hundreds of patients, as reported
by Dr Fatiu Arogundade.®

At the end of the sixties, Sudan established the first
home dialysis unit to treat an important Sudanese citizen,
under the supervision of Mr. Osman Awadalla, who received
his training in the USA and returned home with a Kiil dia-
lyzer. After the patient’s death, the machine was transported
to Khartoum General Hospital, where it became the seed-
ling for the first hospital dialysis centre in the country. The
same centre also introduced PD and included a chemistry
laboratory, sponsored by the Korkain Skendrian family. In
1985, Khartoum University built an independent dialysis
centre in Soba, largely sponsored by individual donations.
This was directed by Prof. Omar Abboud, considered the
Father of the progress of dialysis in Sudan. He was aided
by Dr Salma Suliman, who developed the first paediatric
dialysis service in the country. This service was later named
after her, following her tragic death in the Nile, during her
daughter’s marriage celebrations. Suliman’s centre remains
one of the pillars of the national CAPD program adopted in
2005 at two paediatric and seven adult centres.”’-"3

2.3. After the seventies

In 1974, the first acute PD was performed by Professor
Alain Bondurand on a case of black water fever diagnosed
in Cote d’lvoire in Abidjan. Two years later, HD was initi-
ated. Both modalities used for the treatment of malarial
AKI. Regular HD was started at the same time; however,
patients did not follow the plans regularly, as they were not
convinced to continue treatment while feeling well. This
in turn led to a 30% survival rate, as reported by Professor
Gnionsahe Daze.?

In parallel to these developments in Céte d’lvoire, both
Drs John Forbes and Janet Seggie placed a dialysis machine
in Harare Central Hospital in Zimbabwe. This machine was
only used for the treatment of AKI until the early eight-
ies. Later, the country’s first lady, Sally Mugabe, received
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regular HD in the UK; after returning to her country, she
brought her own machine and treating doctor, who was
responsible for developing a chronic dialysis program in
the country. In May 1988, the Minister of Health declared
RRT a national commitment, and set up a Renal Committee
at Parirenyatwa Hospital for patient selection on the sole
basis of medical criteria (information kindly provided by
Dr Chiratidzo Ndhlovu).”

In Ethiopia, Dr Berhanu Habte showed a great interestin
renal diseases. In 1987, during an African countries meeting,
he mentioned that PD and, less often, HD were sporadically
available for AKl at Addis-Ababa University Hospital. In 2002,
dialysis was no longer available in Ethiopia. Later on, an
agreement with Professor Marc De-Broe was established
to provide them with PD catheters, lab quality control, and
a water treatment plant. Two more fellows were trained
in South Africa, in 2005 and 2007, but no organised RRT
program has been available so far.?

During the African Association of Nephrology (AFRAN)
meeting in 1987, Dr J.P. Miabaji indicated that two dialysis
machines were available at Dar-El-Salam University Hospital,
and were used only for AKl or when VIPs with ESRD planned
receiving a transplant abroad. Sixteen years later, a young
physician called Linda Ezekiel received an International
Society of Nephrology (ISN) fellowship in South Africa. Upon
her return home, she managed to convince Baxter Health-
care Corporation to support a pilot acute PD program for
pregnant women and children with AKI —called the“Access
to Care” project—in Tanzania, to be implemented at two of
the four main hospitals in the country. Unfortunately, the
program stumbled in bureaucratic debates, leading to the
withdrawal of the Baxter grant and the program'’s collapse
even before it started.’

In 1987, DrT.C. Ankrah, from Ghana, reported that acute
PD and sporadic HD were provided for the treatment of
AKI at Accra University. Afterwards, two doctors received
training in the UK and South Africa as part of an interna-
tional society of nephrology training programs. Nowadays,
both acute and chronic dialysis are currently available at
the Komfo Anokye Teaching Hospital in Kumasi and the
Korre-Bu Teaching Hospital in Accra.’

3. CURRENT ERA

3.1.The current situation of dialysis therapy
in sub-Saharan Africa

There are progressing steps towards the management
of CKD in SSA; however, the burden of CKD continues to
increase. Though the incidence of infection-related CKD may
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be declining, the overall incidence of ESKD is escalating in
parallel to the increasing rates of diabetes mellitus, hyper-
tension, and obesity. In addition, access to dialysis for ESKD
is limited by insufficient infrastructure and catastrophic
out-of-pocket costs. Most patients remain undiagnosed,
untreated, and die.™

There is no available information on dialysis services in
other East African countries, although some activity may
be taking off in Uganda. Two nephrologists are available
in the countries of Benin, Mauritania, and Togo, and one
in Cape Verde and Niger. Limited acute dialysis is provided
at university hospitals in eight other countries in the West
region. South Africa was instrumental in starting dialysis
programs in neighbouring countries during the late 1990s,
following its sociopolitical reform. As regards Central Africa,
only acute dialysis is offered at a few of the large hospitals
in the main cities.® Maintenance dialysis programs were
established in twelve SSA countries and out of them,
there were five national dialysis programs.”” The situation
changed over time, as other new countries introduced
dialysis programs but other countries could not support
the cost of these national programs. Some countries offer
limited short-term dialysis, including transient treatment to
bridge an episode of reduced kidney function, preparation
for a transplant, or managing the patient until travelling
abroad for further management.’””

3.2. Challenges faced by dialysis treatment
in sub-Saharan Africa

Access to dialysis for ESKD is influenced by several
impediments, such as local health indexes, the high preva-
lence of undernutrition and chronic infections; low per
capita gross domestic product; national expenditures on
health and increase of these expenditures with incremental
demand; availability and adequate training of health care
providers; and literacy.” Most patients remain undiagnosed,
untreated, and die. Ashuntantang G. et al reported in their
systematic review that more than 95% of all adults and
children who could not access dialysis in SSA died and of
those who accessed dialysis, 88% of adults with incident
ESKD, 16% of adults with prevalent ESKD, and 36% of chil-
dren with ESKD died.””

Globally, the cost of HD care ranges from $100 to $200,
but in some SSA countries, it ranges from $80 to $160,
$130 to $200, $10 to $120, $50 to $100, $70 to $110, and
$120in South Africa, Uganda, Cameroon, Kenya, Ethiopia,
and Nigeria, respectively. PD is still in its infancy in most
SSA countries.* Government provides financial support for
patients on HD in some African countries such as South
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Africa, Malawi, Sudan, Tanzania, and Nigeria, but not so in
other countries; for example, a study conducted in Nigeria
shows that <1% of patients can afford treatment for more
than three months mainly because of financial constraints.’

The shortage of adequately trained personnel has always
been a critical barrier to dialysis services in Africa. France
takes the credit of independently providing physicians and
nurses with training as part of free technical supportin fran-
cophone countries such as Céte d’'lvoire (1980) and Senegal
(2004).The International Society of Nephrology stepped in
with an escalating impact since 1987 through its fellowship
program, training 23-102 young physicians from 20 African
countries in ten developed countries in North and South
Africa and Egypt. The number of trainees sponsored by this
initiative has multiplied eightfold in 20 years.””

Another problem is patients’ non-adherence to treat-
ment, including skipping dialysis sessions when feeling
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well, disregarding dietary constraints, and neglecting
interdialytic medications, thereby leading to poor dialysis
outcomes.’

In conclusion, this review describes the history of dialysis
in sub-Saharan Africa until now based on available infor-
mation. It also discusses the challenges faced by different
countries that hinder the progress of dialysis services in this
region.To overcome these difficulties, we need a competent
workforce, with commitment from the government to focus
on training and retention of nephrologists and nephrology
nurses and the development of policies and strategies to
increase the number of RRT centres available to prepare
for the potential need for RRT. Moreover, proper planning,
multidisciplinary work with the different health authorities,
media and stakeholders, and a good record system should
be established to diagnose patients early while an accurate
referral system needs to be implemented.
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‘Eva 1a&idt otnv 1otopia Tng e§wWVePPIKNG KABapong otnv umocaxdpila A@pPIKnA
S. ABD ELHAFEEZ," E. DOUNOUSI,2 R. BARSOUM?
'Department of Epidemiology, High Institute of Public Health, Alexandria University, Alexandria, Alyuritog,
2Touéag Neppoldoyiag, Navemotnuio lwavvivwy, lwavviva, EAAaSa, 2Department of Internal Medicine,
Faculty of Medicine, Cairo University, Cairo, Aiyurtog

Apxeia EAAnviknG latpikric 2020, 37(ZuurnA 2):203-207

H unmoocaydpila A@pIKr gival pia ETEPOYEVNG TTIEPIOXN ME 47 XWPEG, MANOUOUO oxedOV €va SloekaToupUPlo avOpw-
TTOUG Kal €va akaBdploTo eyxwplo mpoiov 1,7 Tploekatoppupiwy To 2017. H avanmtuén tng e§wveppiknig kdBapong
otnV A@PLKN avTIKATOMTPI(EL TIG TOTTIKEG KOIWVWVIKOTTOAITIKEG OLUVONKEG. Méxpl Tn dekaeTia Twv 1970, n ApPLKN avé-
KOMTITE ammd (ia HaKkpd TTEPIOSO ATTOIKIOKPATIOG KAl TIONTIKWY avaTAPAXWYV, £TOL WOTE HUOVO AIYEG XWPEG UMTOPECAV
va 1I8pvoouV KévTpa eEWVEPPIKNG KABapong. (a) H emoxr} mptv Tn dekaetia tou 1970: H voTia AQpIKA Tav N mpwtn
XWpa otnV umocaxdpla AQPIKK oTnv omoia dpxloav va SievepyouvTtal cuvedpieg alpokdbapong 1o 1957, amnd évav
YEVIKO 1aTPO 0TO VOOOKOoME(o Tou Krugersdorp mpokelpévou va Bepameloel 2 acBeveic pe o&eia ve@pikn BAGBN. Ztnv
Kévua, n epappuoyn oeiag aipokdBapong Eekivnoe to 1961 anod tov KabnyntA L.S. Otieno, akoAouBouUpevn amd tTnv
TepITOVAik KABapon Suo xpovia apyotepa. 2tn Niynpia, untdpxel meploplopévn duvatotnta Sievépyelag oegiag al-
pokdBapong oto Lagos amd to 1965 kat o&eiag mepitovaikng kaBapong oto Ibadan amé 1o 1967. Kévtpo xpoviag al-
poKkABapong 16pUONKe apxikd oto Lagos Teaching Hospital o 1981 and tov ka®nyntrj T.A. Odutola. Xto Zouddy, n
mpwTtn Slevépyela alpokABapong €yIVE e TNV HoP @ TNG KAT' oikov alpokdaBapong to 1968 kal emonteudTav amnd Tov
K. Osman Awadalla. (B) H emoxr} petd tn dekaetia Tou 1970: Xtnv AKTr Tou EAe@avtooTtoy, n mpwtn ofeia mepitova-
KN kKdBapon S1e€rxOn 1o 1974 oto Abidjan amoé tov kaBnyntn Alain Bondurand yia tn Ogpaneia aocOevwyv pe mavw-
An kat o€gia VEQPLIKN AVETTAPKELA. TN ZIUMTAPTIOVE, ol kaBnyntég John Forbes kal Janet Seggie eykatéotnoav éva
HNXAvnua TeXVNToU VEPPOU yla TN SIEVEPYELD AIMOKABAPONG OTO KEVTIPIKO VOOOKOUEIO Harare oTig apxég Tng Seka-
€Tiag Tov 1970. To pNnXAvnua XpnolommolnOnkKe TEPIOTACIAKA Yia Tn Bgparmeia acOevwv pe ofgia VeEQPIKN avendp-
Kela péxpl To 1980. Ztnv ABlomia, n mepttovaikn KABapon Kat Alydtepo cuxvd n alpokabapon Apxloav va Qapuo-
Covtal oto Mavemotnuiakd Noookopeio TG Avtic Auméuma to 1980 4mwg avagépOnke amod tov Ap Berhanu Habte
yla tn Bgpamneia TNG o&eiag vepplknig avemdpkelag. Xtnv Tavlavia, o Ap J.P. Miabaji avépepe 611 S0 unxavripata ai-
pokdBapong ritav diabéotpa oto MNavemotnuiakd Nocokopeio Tou Dar-El-Salam oTig apxég touv 1980, yia va Bgpa-
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TEVOOLV TNV O&Eia VEPPIKN AVETTAPKELD I CNUAVTIKOUG ACOEVEIG e XpOVIa VEPPLKK VOOO TEAIKOU oTadiou Kal mpo-

YPOUMATIOHEVN VEQPIKK HETAUOOXEVUON OTO eEWTEPLKO. TNV NkAva, n Ap T.K. Ankrah mpooépepe o&eia mepitovaikn

KABapon Kal TEPLOTACIAKA alpokdBapon yia tnv Bgparmeia tng ofgiag veppikng PAABNG amd 1o 1980. 3TN cuvéXEla

Kal AANEG XWPEG TNG UTTOCAXAPLAG APPLKNAG ApXloav va eyKaBIoToUV HoVASEG alpokdBapone. QoToO00, Ta KEVTPA al-

pokAaBapong e§akoAouvBoUyv va gival oTravia OTIG TIEPICCOTEPEG XWPEG AOYW TOU UYNAOU KOOTOUG Kal TNG EANEWYNG

£€€16IKEVEVOU TIPOOWTTIKOU.

Né€erg evpeTnpiou: AlpokdaBapon Havpog Mupetdg, AlpokdBapon ONA, AlpokdBapon otnv umocaxdpla A@pIkr HeTd To 1970, AIHOKA-

Bapon otnv uocaydpta A@pikn Tptv To 1970, Kat’ oikov alpokad®apon Zouddav
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DIALYSIS/TRANSPLANTATION
AIMOKA©APXH/METAMOLXEYXH

History of renal transplantation
in the Arab World

The history of renal transplantation from 18 Arab countries will be highlighted.
In Egypt, Mansoura led the transplantation program by performing the first
two transplantsin 1976.The Egyptian experience exceeds 19,000 transplants
in 39 centres. Cairo University performed the first unrelated donor transplant
in 1980 and the first deceased-donor transplantin 1992. In Algeria, the firsttwo
transplants were performed in 1986 and 1987. In total 220 transplants have
been performed using live donors and 4 using deceased donors. In Sudan, the
first case was in 1974, while overall experience exceeds 1,600 cases. In Iraq,
the first case was in 1973 with overall experience of 5,000 cases. In Morocco,
transplantation started in 1985. In 2015, they performed 56 transplants. In
Saudi Arabia, the transplantation program was initiated in 1979. In total 6,939
transplants have been performed using live donors and 2038 using deceased
donors. In Yemen, the first transplant was in 1998 with a total number of trans-
plants exceeding 400 cases. In Syria, the first transplant was in 1979 while in
Tunisia, transplants using live donors and deceased donors were performed
in 1986 and 1988 respectively. In Jordan, transplantation started in 1972 us-
ing deceased donors and the total number of transplants is currently 4,500.
In the United Arab Emirates, 160 transplants have been performed using live
donors and 2 using deceased donors. In Libya, the transplant program started
in 1989 and resumed activity in 2004. In Lebanon, the first transplant using
a deceased donor was performed in 1990 while the first transplant using a
live donor was in 1992. In Oman, 60 transplants had been performed up to
1998. In Kuwait, the program started in 1979. In total, 2,500 transplants have
been performed. In Palestine, the first transplant was performed in 2003 in
Nablus, while total experience covers 300 cases. In Qatar, the first transplant
using a live donor was performed in 1986 and the first transplant using a de-
ceased donor in 1996. In Bahrain, the first transplant using a live donor was
performed in 1995 and a deceased donor in 2001. In total 100 transplants
using live donors had been performed and 25 using deceased donors up to
the end of 2017.1 hope that in the near future, an Arab transplant committee
will be established to supervise organ distribution, set up a regional database,
raise funds for less privileged centres and support research.

1. INTRODUCTION
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Arab physicians became interested in transplantation
since the first transplant in 1954 in the USA. We will try
to highlight the history of renal transplantation from 18
Arab countries.

1.1. Egypt

The first transplant was carried out in 1964 in Alex-
andria for a Greek woman who received a kidney from

an Egyptian donor; the surgery was performed by an
American surgeon. Mansoura University led the transplant
program as Ghoneim performed the first two transplants,
in March and August 1976. Arrangements took place at
Kasr-El-Aini where Barsoum under the supervision of
Hassaballah prepared one of his private patients who
received a transplantin October 1976 with an uneventful
post-operative period. Cairo University carried out the first
unrelated transplant in 1983 after a long ethical discus-
sion. The Mansoura team insisted on transplants using
only living related donors.” Then, the Egyptian Society of
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Nephrology held an extraordinary General Assembly that
banned transplants using unrelated donors. In 1992, the
Egyptian Attorney General approved the harvesting of
kidneys from two executed criminals after obtaining their
consent prior to their execution. Vigorous public debate
ended in banning the use of transplants from executed
prisoners. Moreover, other universities, military, general
and private hospitals (39 centres) entered the field with
an overall experience of 19,079 kidney transplants up
to the end of 2018 and 1338 transplants during the last
year. The 10-year patient and graft survival rates of the
Mansoura experience were 77.8% and 65.5% respectively.?
The Egyptian society of nephrology and transplantation
set the trend for many Arab and Middle East societies.
One of the authors, Prof. Bakr was member of the Istanbul
declaration steering committee and then of its summit?
and a member of the KDIGO living donor transplantation
working group.?

1.2. Algeria

The Algerian Society of Nephrology was established at
Beni-Messous Hospital in 1979.The first and second kidney
transplants were performed in 1986 and 1987. Up to now,
220 transplants using live donors have been performed in
13 centres. Four transplants using deceased donors were
carried out but they all failed. The Algerian kidney founda-
tion was established on 13th April 2015.

1.3. Sudan

The first transplant was performed in 1974. Up to 1989,
30 transplants had been performed. From 2001 to date,
1084 transplants using live related donors were carried
out at Ahmed Gasim Centre with ten-year patient and graft
survival rates of 67% and 54% respectively. Overall experi-
ence exceeds 1600 cases and the acute rejection rate is 15%.

1.4.Iraq

The first renal transplant was performed in June 1973
at Al Rasheed military hospital, by surgeon Alkayal and
nephrologist Al-shamaa. The Irag-lranian war (1980) and
the ensuing sanctions had a negative impact on health
services. The first transplant in MOH was carried out in the
Medical city teaching hospital in March 1985 by surgeon
Rifaat and nephrologist Zaki. Then the government con-
cluded a contract with an Irish team in lbn Al Bitar hospital,
which performed one transplant a week up to 1990. Many
hospitals and centres were engaged in transplantation at
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different times, Karrama (1980), Chazala (40-50 transplant/
year) surgical specialties (1991, 261 LDT), Neinava and
Erbil (2001), Sulaimaniya (2008), Duhok and Najaf (2009),
Nephrology-renal transplant (2009), Basra (2015) and lastly
Karbala (2018). As regards private contribution, Al Khayal
hospital started its program in 1976 and another five hospi-
tals provided transplantation in the 1980s-1990s. Currently
there are seven programs with the central committee in
MOH for accepting donors; the overall experience is 5000
transplants with 5-year patient and graft survival rates of
91% and 87%, respectively.

1.5. Morocco

Transplantation experience in Morocco went through
four stages. The first stage (1985 to 1990) with the first
renal transplantation was in Casablanca in 1985. The
patient and graft survival exceeded 27 years. The second
stage (1990-1999) included 45 transplants and the 1st
private case was in 1997. The third stage (2000-2009)
included transplantation at Ibn Rochd University hospi-
tal of Casablanca, starting with transplantation in Sheik
Zaid hospital in Rabat, and a national registry with 5-year
graft and patient survival rates were 95%. The fourth
stage (2010-2016) showed the first transplant of a brain
from a deceased donor in Casablanca in 2010. The Fes
and Marrakesh programs were also initiated. In 2015, 56
transplantations were performed and the first paediatric
transplant was carried out one year later.”

1.6. Saudi Arabia

Transplantation in Saudi Arabia went through 5 phases.
Phase 1 (1970-1979) included a transplant abroad. In
phase 2 (1979-1981), a transplant program using live
donors was initiated in Riyadh military hospital by a
visiting team from the UK. During phase 3 (1981-1984),
Euro transplant shipped extended criteria donors (ECD)
to KSA. In Riyadh military hospital 64 kidney transplants
were performed. The law for transplants using deceased
donors was approved in 1982. In phase 4 (1984-1985),
the local retrieved DD program was started. During phase
5 (1985 to now), the National Kidney Foundation was
established then was transformed to the Saudi Centre
of Organ Transplantation in 1993.8 Currently, 6939 trans-
plants using live donors and 2038 using deceased donors
have been performed including de-sensitisation, kidney
paired donation and ABO incompatible transplantation.’
KSA was the first to adopt the brain death principle and
deceased donor transplants.
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1.7.Yemen

The first transplant was performed in 1998. Transplan-
tation faced numerous problems (non-equipped labs, im-
munosuppression etc.). The regular program of Al Thawra
Modern General Hospital started in 2005 with increased
growth and an overall experience of 440 cases. Transplants
using deceased donors were approved but the final agree-
ment from the parliament’s Supreme Health Committee
was delayed because of the war.

1.8. Syria

The first transplant was performed in 1979 by Dr M.
Housami; following that, transplants were performed at
various academic and non-academic centres. In the eight-
ies, an agreement was made with the Soviet Union to treat
one thousand patients for free, including transplantation.
A law in 2003 recognised the concept of brain death and
permitted transplant using deceased donors. In 2009, the
Syrian national centre for organ transplantation was estab-
lished aiming to initiate a registry (DD program and logistic
setup). The war had a disastrous impact on all aspects of
life (the health sector in general, and the management
of CKD in particular). Transplant centres in Allepo, Homs
were closed while the Dam centre continued its activities.
Massive internal displacement, including labour force mi-
gration, strained healthcare resources in major population
centres. Many patients are not sufficiently dialysed due to
the ability to maintain or buy new equipment. The MOH
issued an order in 2016 to form a national council for organ
and tissue transplantation.?

1.9. Tunisia

The first transplants using live donors and deceased
donors were performed in 1986 and 1988 respectively
at Charles Nicole hospital. Then transplantation was also
established at the Military hospital (1992), Sfax (1994),
Monastir (1995) and Sousse (2007). The law on transplanta-
tion and decentralisation was released in 1991, regulating
organ procurement and transplantation, while the national
centre for the promotion of organ transplantation was
established in 1995.7°

1.10. Jordan

Transplantation started in 1972 with a transplant using
a deceased donor. Transplantation rates were 16 cases/mil-
lion Jordanian citizens. In 2010, a kidney transplantation
centre was established at Prince Hamza hospital. In total
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200 transplants per year were performed, and around 40
using deceased donors.

1.11. United Arab Emirates

A Federal Law regulating transplantation was issued
in 1993. A ministerial decision on the implementation
regulation of the law was issued in 2010. The transplanta-
tion program revived in Shaikh Khalifa medical city, Abu
Dhabi in 2008. The service is provided to UAE citizens free
of charge. Up to now, 160 transplants using live related
donors and 2 using deceased donors have been performed
with a 3-year graft survival rate of 96%.

1.12. Libya

The transplant program was launched in 1989 and
revived in 2004. Only transplants using live related do-
nors were available. Basiliximab was used as induction
therapy. Steroids, CSA and MPA were used as maintenance
therapy.’’

1.13. Lebanon

The first transplant using a deceased donor was per-
formed in 1990 while the first transplant using a live donor
in 1992. Lebanon launched its national organ donation in
1999; this became functional in 2009, leading to a (505%)
drop in LURD and a (32-86%) increase in LRD as LD regula-
tion resulted in the stop of commercial donation in 2013.

1.14. Oman

The country initially offered care services for patients
transplanted abroad. MOH signed an agreement with
Oxford University for transplantations to Omani patients
using kidneys from their LRD. Sixty transplants were per-
formed between 1983 and 1988. Some of these patients
are alive with functioning grafts up to now. Oman’s full
transplant program was established in 1988. Before the end
of 1988, one LD and 2 DD transplants had been carried out.
The MOH issued a decree in 1993 forbidding commercial
transactions in transplantation. In 2005, a transplant coor-
dination unit and kidney donor clinic were established to
follow up donors.’?

1.15. Kuwait

The transplantation program was started in 1979 by
Abouna at the Hamed Al Essa organ transplant centre.
The transplant program went through 3 phases. Phase 1
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(1974-1990) included 43 transplants using live donors and
13 using deceased donors. During phase 2 (1991-1993)
with the Iraq invasion, centres were closed and the staff
left the country. The third phase (1994 to now) showed
an increased rate of transplants per year (80-100). Up to
the end of 2016, 2500 cases had received transplanta-
tion. The desensitisation protocol, including 65 cases up
to now, was initiated. The overall outcome was excellent
with acute rejection rates of 8-12%. In 2018, new centres
were constructed.

1.16. Palestine

The first transplant was performed in 19/12/2003 in
Nablus at Al-Arabi Specialised Medical Centre in very
difficult circumstances. The second transplant took place
in 2010 at the Palestine medical complex of the Kuwaiti
hospital. In total, 300 transplants have been performed
so far (289 in Ramallah and 11 in Nablus). Donors should
be first- or second-degree relatives. No mortalities have
been reported up to now. Average hospital stay is around
8 days. Post-transplant success rates are more than 98%.

1.17. Qatar

The first LD transplant was performed in 1986 at Ha-
mad Generalised Hospital and the first DD transplant in
1996. The Doha Accord was issued to avoid commercial
transplants, establish a transplant centre of excellence
and ensure globally accepted high-quality service.”” The
Qatar Centre for organ transplants (QCOT) was established
as a government organisation in October 2011 while the
Qatar Organ Donation Centre (HIBA), was launched as a
charitable organisation, in August 2012. A new law was
issued in 2015.
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1.18. Bahrain

The country entered the transplantation field in 1995,
performing 57 transplants between 1995 and 1999. Then,
transplantation rates decreased and people were forced to
seek transplants from Pakistan, Iraq, Iran and Philippines.
Transplantation using deceased donors started in 2001. By
December 2017, 25 transplants using deceased donors and
100 using live donors had been performed. With the avail-
ability of suitable donor and public educational programs,
the results became encouraging.

In the end, | hope that in the near future, an Arab trans-
plant committee should be established to supervise organ
distribution, set up a regional database, raise funds for less
privileged centres and support research.
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Mapovoidletal n 1oTopia TNG PETAROOXEVLONG VEPPOU o€ 18 apafIkég XWPEG. ZTNV AlyuTiTo, TTPWTOTMOPOG TOU TIPO-

YPAUMATOG HETAROOXELONG ATAV 0 Mansoura, 0 oTToiog TPayHaTonoinoe TIg SUO TIPWTEG UETAUOOXEVOELG TO 1976. H

gumelpia tnG Atyuntou unepPaivel Tig 19.000 peTAUOOXEVOELG, o€ 39 KévTpa. To MavemoTtruio Tou Kaipou mpayuato-

TTOINOE TNV MTPWTN HETAMOOXEVON ATTO N ouyyevr 86T To 1980 Kal TNV MPWTN HETAROOXEVON artd armoBavévta 86tn

T0 1992. XtnV AAyepia, ot SUO TIPWTEG HETAUOOXEVTELG TTpayHatomolOnkav to 1986 kal to 1987. ZuVoAIKd, £X0uvV

TpayHatonolnOei 220 pHeTApoOoXeVOELG anmd (wvTtavoug 86Teg Kal 4 amd amoBavovteg SO0TeG. XTo 2ouddy, TO TPWTO
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TIEPLOTATIKO ATAV To 1974, eV N CUVOAIKN eUTTElpia uTtepBaivel Ta 1.600 meploTATIKA. 3TO |pAK, TO TTPWTO TTEPIOTATIKO
ATav to 1973, Y€ TN CUVOAIKN EUTTEIPia va uTtEpPaivel Ta 5.000 TTEPIOTATIKA. 2TO MAPOKO, N HETANOOXEVUON EEKivnoe
T0 1985.To 2015, mpayuatormolidnkav ekei 56 LETAUOOXEVOELG. 3TN Xaoudikr Apafia, To MPOYPAMIO METALOOXED-
oewv eKivnoe 1o 1979. ZuvoAiKd, £xouv TTpayuatorolnOsi 6939 petapooxeVoelg and (wvtavoug SOTeg kal 2038 amod
anmoBavovTeg SOTEC. TNV YEUEVN, N TTPWTN LETAUOCXELON TIPAYUATOTIOINONKE TO 1998, UE TO CUVOAIKO aPIOUO PETA-
HooXeLoEWV va uttepBaivel Ta 400 TEPIOTATIKA. 3TN Zupid, N TPWTN UETAPOOXELON TIPAYHATOTIOIONKE To 1979, eV
otnv Tuvnoia PETAPOOXEVOELG HE XPrion {(wvTtavou 861N Kat amoBavovta §OTn mpaypaTorolrOnkav yia mpwtn gopd
To 1986 Kkal to 1988 avtiotolxa. >tnv lopdavia, n perapdoxevon ekivnoe to 1972 pe xprion amobavovta 861N Kal o
TPEXWV OUVONIKOG APLOUOG LETAPNOOXEVOEWVY avépyxeTal o€ 4.500. >Xta Hvwpuéva Apafikd Eppdra, éxouv mpaypato-
molnO&i 160 peTapooyeVoelg anmd (wvtavoug SOTEG Kal 2 armd anmobavovteg SOTeG. Ztn ABUn, To TPOYPAUMA LETAUO-
oxeVOoewV Eekivnoe 1o 1989 Kal cuvéxloe TN AelToupyia Tou To 2004. 3tov Aiavo, N TPWTN METAMOOXEVON UE XPNON
amoBavovta §6tn mpayparomotiOnke 1o 1990, evw) N MPWTN HETAPOOXEVON HE Xprion (wvtavol &6tn To 1992. 310
Opady, péxpt to 1998 gixav mpaypatornolndei 60 petapooyeVoels. 1o KouErt, To mpoypappa dpxloe tTo 1979. uvo-
AlKd, €xouv TipaypatorolnBei 2.500 PETAMOOXEVOELG. TNV MNaAaloTtivn, N MPWTN HETAPOOXEVON TIPAYHATOTIOIONKE
T0 2003 otnVv Nablus, evw n cuvoAikn gumelpia KAAUTTEL Ta 300 TTEPLOTATIKA. 2TO Katdp, N MpWwTn HETAUOOXEUON UE
xprion (wvtavou d4Tn mpayuatomollOnke 1o 1986 kal Ye xprion amobavovta 861N 1o 1996. Sto Mmaypély, N mpwTn
METApOOXELON HE XPrion (wvTtavol 6OTN mpayuatomoinOnke to 1995 kat pe xprion amoBavoévta 86tn 1o 2001. Zuvo-
AIKQ, péxpl To TENOG Tou 2017, gixav mpaypatornoindei 100 HeETAROOXEVOELG PE Xprion (wvTtavol 84Tn Kal 25 Y Xpri-
on amoBavovta 86Tn. EAmidw 611 oto €yyUG péANoV Ba SnuioupynOei pia apafikn EMITPOTH PETANOOXEVOEWV TTOL Ba
emPBAEmnel TN Stavoun opydvwy, Ba dnuiouvpynoel pia Tormmikn Bdon dedouévwy, Ba CUYKEVTPWVEL KE@AAaLA yia Atyo-
TEPO TIPOVOMLIOUXA KEVTPA Kal Ba urmooTnpilel TNV £épeuval.

.........................................................................................................................................................

NEé&erg evupeTnpiou: MeTapooxeVoelg and amofiwoavta 86tn, Metapooyevoelg and {wvta 86Tn, MetapooxeVoelg apafikry Xepodvnoo,
MetapooxeVoelg Bopela AQpLKn
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History of nephrology in the Arab world

Nephrology was first recognised as a specialty in 1960, haemodialysis (HD)
first used in clinical practice in 1960-1965 and peritoneal dialysis (PD) in
1978. Egypt started dialysis in 1958 with a first dialysis department in 1979.
Currently, there are 70,000 HD patients in Egypt. Algeria performed PD, HD
for acute cases in 1962 and 1971 respectively. In Sudan, there are 60 dialysis
centres, treating 6000 patients; of these 122 are on PD. The firsthaemodialysis
was performed in Iraq in 1964. Morocco started HD in 1978. Saudi Arabia
entered the field of HD in 1972; currently there are 184 dialysis units, while
PD started in 1980. Dialysis in Yemen began in 1980. The Syrian national
dialysis program was launched in 1986. Tunisia used PD for acute cases in
1962 with the first artificial kidney one year later. Nowadays, there are 13
dialysis units. Jordan performed its first dialysis in 1968; today there are 84
HD centres. The United Arab Emirates initiated PD in 1976 and HD in 1977.
The first two dialysis units in Libya came in 1971 and 1979. Lebanon used PD
for acute cases in the late fifties and started PD in 1994; currently there are 61
HD centres.The Oman Nephrology service started in 1981 and first PD patient
was treated in 1983. In Kuwait, dialysis started in 1976 and today there are 9
centres. Qatar introduced PD in 1976 and HD in 1981. Lastly, Bahrain started
HDin 1972. Highlighting this history sheds light on Arab experiences, aiming
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for achievements in the future.

1. INTRODUCTION

Nephrology was first recognised as a specialty in 1960.
Haemodialysis (HD) was first used in clinical practice in
1960-1965 and Continuous Ambulatory Peritoneal Dialysis
(CAPD) in 1978. Nephrologists in Arab countries entered
the field of nephrology at different points in time.

2.EGYPT

Egypt started dialysis in 1963 in Cairo University Hospital.
The first independent not academic chronic hemodialysis
unit was established in 1979. The service spread to uni-
versities, general, military and private hospitals with the
establishment of the Egyptian Society of Nephrology in
1965 and the first national congress in 1981. Mohammed
Nagy El-Mahallawy was the Founder of Nephrology at Ain-
Shams University and the physician behind the first dialysis
experience in Egypt. He established what he called a nephro
ward in the late fifties. The two first-generation nephrolo-
gists were Ismail Abou-Gabal and Mohammed Sadek Sab-
bour. Abou Gabal was sent to Lund, Sweden where he was
trained on the Alwall dialysis machine under its inventor,

Nils Alwall himself. Sabbour was directed to Edinburgh,
United Kingdom (UK) for obtaining his PhD in clinical
nephropathology, Abou-Gabal along with Sabbour and
Wahid-EI-Saiid, were the first to report, in 1972, the occur-
rence of nephritis in patients with urinary schistosomiasis,
which turned out to signal important discoveries about this
parasitic infection by other groups in the following years. In
Cairo University, Sayed Taha Abdel-Bar and Anwar ElI-Mofti
had a particular interest in kidney disease and its associ-
ated metabolic disorders. By the late 1950s, they foresaw
two areas of promising development related to kidneys;
(a) the revolutionary understanding of renal physiology
as a result of evolving micro-puncture techniques, and (b)
the imminent promise of dialysis for the ground-breaking
management of acute and chronic renal failure. Hassaballa
introduced dialysis in 1963 and renal biopsies in 1968 at
Kasr El-Aini. He pioneered the first nephrology unit in the
Internal Medicine tower and founded the first dedicated
to chronic dialysis ward at Manial University Hospital in
1979. In Alexandria, dialysis services were initiated at the
Medical Research Institute (MRI), initially an independent
body established in 1957, subsequently attached to the
National Research Centre (NRC) and later on affiliated with
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Alex University. El Banawy established the first dialysis unit
outside the capital in 1966, with Kolff-Travenal machines.
By 1970, Aziz Zaki was the leading nephrologist at Alexan-
dria University Medical School. Atef Hozayen introduced
haemodialysis (HD) (using a Kiil system) in Alexandria
University in 1974. Salah Naga practiced APD (1972) in
ICU, pioneered this modality for the rest of his career and
established a separate PD unit. El Belbessi started CAPD
in 1980. El Kashif, Aggan, El Lakany followed. Mohammed
Ghonaim, founder of the Urology Department at Mansoura
University, started acute peritoneal dialysis for acute renal
failure in 1969. This experience was limited due to the
shortage of equipment and some technical difficulties.
HD was started the following year, using a Lucas machine
and Kiil dialyzers, which were replaced by a Kolff Travenol
machine in 1974 with the aid of Mohamed Gaballa. Then
Ghonaim appointed two nephrologists, Adel Bakr and
Nabil Hassan, who took over. Adel Bakr established the
first two clinics of nephrology, created vascular access,
established an HD unit main hospital and two annexes,
organising daily morning meetings and then became the
unit chief. Later, Mohammed Sobh joined the team after
returning from Canada and became the unit chief (1981).
The Nasser Institute for Research and Treatment opened
in 1987, incorporating a large dialysis service under the
supervision of Maher Ramzy; Essam Khader joined at the
end of the millennium. The Zagazig nephrology school
started with Mohammed Zanati performing peritoneal
dialysis treatment using customised connections and fluids.
In 1977, he started the HD service with Travenol Twin-coil
machines. A couple of years later, Essam Lotfy joined the
team, followed by Ahmed Adel Hassan for a short while
before moving overseas. In the late 1970s, several members
of the Internal Medicine Department, namely Essam Amin,
Khaled Talaat and Esmat Ezzat, helped develop the Suez
Canal University. Assisted by Assem El-Sherif, they started
dialysis in Ismaileya in 1980. Banha University joined the
clubin 1984 with EI-Metwally EI-Shahawy who established
a nephrology unitin 1992. Nabil Zekralla introduced clinical
nephrology at the Al-Azhar medical school in 1985, using
a Lucas machine that was replaced by a Kolff-Travenol.
Zekralla trained excellent second-generation nephrologists,
including Ezzat El-Atrebi, Safwat Farag, Hussein Chahine
and Tarek Al Baz. Lastly, Egyptian nephrologists maintained
the tradition of excellence their grandfathers had estab-
lished many centuries ago. Egyptian renal Centres indeed
existed before some advanced centres in the developed
world. Egypt produces high-quality research that keeps it
on the top of the African and Arab world. Currently, there
are 70,000 HD patients in Egypt.
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3. ALGERIA

Algeria performed PD and HD for acute renal failure
from 1962 to 1971 in Mustapha University Hospital. The
treatment spread from the Reanimation unit of E1 Kettar
University Hospital (1971-1973) by PD to HD (four machines)
in the same hospital (1973).In 1978, it started treating ESRF
and then Badis University started treating ESRF in 1975.
The opening of the first unit of nephrology consultation
and clinical hospitalisation came in 1977.1n 1978, the first
chronic haemodialysis and automated peritoneal dialysis
unit opened there. In 1979, CAPD started in the same
unit and two satellite centres HD (Hospital of Rouiba and
Hospital of Kolea). Later, the immuno-histopathological
laboratory opened in Beni-Messous Hospital and a research
program about diseases responsible for renal insufficiency
was launched in the same hospital in 1986. 50 new chronic
HD centres opened between 1980 and 1994. Between
1995 and 2003, only one centre was opened. Before 1988,
all Algerian nephrologists specialised in France.’ Today,
Algeria has 450 HD centres (280 public, 170 private), 24,000
patients treated by HD, 1,200 patients treated by CAPD,
nephrology specialisation is provided in 13 universities,
each year 50 new nephrologists obtain a diploma. The
prevalence of end-stage renal disease (ESRD) is 100/million
inhabitants. Algerian authorities are in charge of paying
all bills for dialysis treatment through the Algerian Kidney
Foundation since 2015.

4. SUDAN

In Sudan, the reported prevalence of ESRD is 70-140/
million inhabitants, with mean of 106.The National Centre
for Kidney Diseases and Surgery was established in 1994
to supervise healthcare services offering RRT. 60 dialysis
centres were established, 40 of them in Khartoum city;
6,000 patients are on HD. The National Program for PD was
established by Prof Abu Aisha (2005), with 122 patients. Prof
Hasan Abu Aisha received the ISN pioneer award for the
Africa Region (2017).The number of trained nephrologists
has now increased to 0.7 per 1 million of population (pmp)
compared to 17.5 pmp in the USA.2

5. IRAQ

In Iraq, the first HD was performed in 1964 and CAPD
followed later. The first artificial kidney device was im-
ported (1964) for possible use in open heart surgery. A
Kiil machine was then brought from Germany. Later, Locus
machines were purchased for Rasheed military hospital.
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The first arteriovenous (AV) fistula was carried outin 1971.
Rifatimported a CAPD catheter (Oreopoulos design) from
Canada and subsequently introduced CAPD in Iraq. In 1994,
afirst Ministry of Health (MOH) conference was assisted by
international figures from European countries.’

6. MOROCCO

In Morocco, HD was introduced in 1978 in lbn Sina
University Hospital in Rabat, PD was used at the Ibn Rochd
University Hospital in Casablanca in the early 1980s. Only
patients with social security coverage benefited from HD.
Later, thanks to benefactors’ associations a culture of aid
and support for dialysis was established. Several centres
opened, designed for disadvantaged patients with no
social security coverage.? The associations allowed dialysis
to take place in Tangies, E1 Jadida, Massakeech and Agadir.
In 1996, patient numbers reached 200, with two 5-hour
sessions/week each.? In 2003, MOH opened 11 centres
with the establishment of compulsory health insurance.
In 2008, MOH recognised ESRD as a public health issue.
At first, the prevalence was 102.09 PMP (2005) and subse-
quently increased according to the Magredial registry and
a Moroccan Society of Nephrology survey.®

7.SAUDI ARABIA

Saudi Arabia introduced HD in 1972 with a first dialysis
centre in Riyad General Hospital, led by Dr Saeed Rabah
with two Travenol machines. A second dialysis unit was
created in Jeddah, Bab Shareef Hospital, established by
Dr Adan Birkdar (Iraq), after he left the Riyad unit with the
first Saudi resident, Dr Faten Shaker. The third unit was
established in Medina in 1975 and the fourth in Alzahar
Hospital in Makka in 1976. Prof Abuaisha (Sudanese) jointed
the King Saud University faculty and helped in operating
the dialysis unit at the King Saud Central Hospital. The first
fully certified Saudi nephrologist was Dr Tashkandi who
joined the King Saud Central Hospital in 1974 and started
nephrology and dialysis at the King Faisal Hospital in Taif
in 1981 with Traveral, B. Brown and Gambre AK10.

A dialysis unit at the Dammam Central hospital was
established in 1975 by Dr Fawzi Awad (Egyptian) with two
Travenol machines. It was expanded in 1983 by Dr Ayman
Kartar (to 24 AK10 machines) in parallel with his establish-
ment of the Kanoo HD centre in 2001 with 87 state-of-the-
art machines. The classic vascular access used a Scribner
shunt, patients were sent to Beirut, Cairo, USA, and the UK
for AVF creation. Up to when Dr Abdulraheem Miaulana
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started in Alzaher Hospital in Makka, the dialysate bath was
acetate until 1994, where bicarbonate was distributed.’

There was an exponential proliferation of units across
the country, thanks to many dedicated nephrologists and
nurses. The 2010 DOPPS study included 184 dialysis units
and 15,000 patients treated by HD or PD and Kingdom of
Saudi Arabia (KSA). Due to increasing numbers of patients
requiring HD (incidence 187 new patients PMP), MOH
formulated a committee to outsource a program to the
Diaverum and DaVita companies (2014) to provide dialysis,
treating 4,000 patients.” On-line haemodiafiltration (HDF)
was introduced by Dr Al Meshari in 1998 in Riyad and Dr
Al Ghamdi in Jedda one year later. PD was introduced in
1980 by Dr Abu Aisha as IPD and then CAPD. Dr Mitwally
and Al Wakeel led the program at the King Saud University.
Later, Dr Al-Hwiesh joined Damman University, inventing
the three-cuff Saudi PD catheter. Currently, there are two
PD units and KSA has the largest number of PD patients
in the Middle East.®

8.YEMEN

In Yemen, dialysis began in 1980 as a nephrology depart-
ment was created at Al-Thaowra General Hospital (Sanaa)
with 16 beds and two HD machines, increased to 8 machines
in 1985. An Urology & Nephrology Centre was opened in
2004 (110 beds). Of these, 40 beds were for nephrology
patients and the machines increased to 29. There are 120
new reported ESRD cases per million/year. New dialysis
centres were created at the Military Hospital (Sanaa, 1987)
then Hudidah (1992), Hajjah and Taiz (1993). After Yemen
Unity, HD services were expanded to Aden (1993), Mukalla
(1996) and Shabura. Currently, there are 33 centres, 3,797
patients, and 401 machines. PD started in Yemen in 1980
in a small centre at Al-Thawra Hospital. In 1990, eight PD
cyclers were available at that centre with a similar number
in the new centre. Intermittent Peritoneal Dialysis (IPD)
was commonly used; 750 patients were treated with intra-
peritoneal dialysis (IPD) in 1991, while in 2015, the number
reached 1,600. Only 16 patients were treated with CAPD
in 1990/1991. This stopped in 1992 due to complications
and financial issues.’

9.SYRIA

In Syria, until the seventies, the treatment of renal
failure was limited (lack of dialysis services). In the mid-
seventies, a law was passed, providing free medical ser-
vices to CRF patients including transplantation. The first
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group of specialised nephrologists graduated and were
allocated throughout the country in the mid-eighties, and
well-equipped HD centres subsequently opened. These
steps created the conditions for the establishment of the
National Dialysis Program (NDP) in Syria in 1986, which
expanded to include both haemodialysis and peritoneal
dialysis, using Syrian-made solutions.’

10. TUNISIA

In Tunisia, the history of nephrology can be subdivided
into three periods: launching of the specialty, development
of adequate departments in the regions and development
of transplantation. After his appointment as head of the
medicine department (ward 10-3) at Charles Nicole Hospital
in 1962, Prof H. Ben Ayed introduced PD to treat acute kid-
ney failure. The first artificial kidney was used in 1963, then
Drake Willock functioning with a Kiil dialyzer was introduced
in 1969; reverse osmosis started in 1971. The available ac-
cess was the Scribner A-V shunt; then the Cimino-Brescia
fistula was introduced. Renal biopsies were carried out
initially surgically and then by puncture with a Silverman
needle. By the end of 1974, two graduate nephrologists
from France (Ben Maiz and El Matri) were recruited in the
department. A pathology lab was established (Ben Moussa).
An IPD program was set up and then came CAPD in 1983.
The input of Ben Abdalla (plasma exchange) and Kheder
(hypertension lab) is well-known.

The Military Hospital of Tunis was set up in 1977 by the
director of the General Hospital Dr Ben Moussa, under the
responsibility of Dr M. Dhahri, who was appointed head of
the Anaesthesia Department in 1980. A centre in Sousse
(140 km south of Tunis) was founded in 1981. As regards
decentralisation, Monastir started acute PD and then HD
in 1981 (Prof El May), Sfax started a program in 1982 (Prof
Hachicha) and Sousse hosted HD and CAPD programs
(2006) (Prof Achour).?

11.JORDAN

Jordan performed its first dialysis in 1968 at the main
military hospital. The first home dialysis unit was brought
in 1969. The first dialysis device model was Travenol and
then the REDY sorb system in 1981.The prevalence of HD
patients is 627 PMP. In 2015, there were 3,937 dialysis pa-
tients, 25 PD patients, 84 dialysis centres and 950 dialysis
machines. Jordan, like other developing countries, suffers
from a high rate from diseases that mostly lead to kidney
failure, such as arterial hypertension (25%), high blood
lipids (42%), high levels of obesity (36%), diabetes (43%),
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and cancer (75:100,000). The dialysis services are provided
by MOH, royal medical, private or university hospitals.
Hepatitis C-positive patients accounted for 2.5% while HBV
infected patients represented 6.4%.’

12.UNITED ARAB EMIRATES

In the United Arab Emirates (UAE), the history of nephrol-
ogy services is linked to the history of the Abu Dhabi renal
unit. Dr Avinash Pingle was responsible for setting up the
first dialysis unitin the UAE and for introducing nephrology
as a specialty. The Central Hospital in Abu Dhabi was the only
centre offering such services until 1980 and they received
patients not only from the UAE but also from neighbouring
countries such as Oman and Bahrain. The first PD program
was initiated in 1976 and the first chronic haemodialysis
program was established in 1977.The service then extended
to 9 emirates of the country. Now there are more than 35
dialysis units, belong to the private governmental sectors.’

13.LIBYA

In Libya, the first separate dialysis unit was in Benghazi
(Al Hawari Hospital) in 1971. The second dialysis unit was
in Tripoli (Tajoura) in 1979.7 The prevalence of dialysis-
treated CKD is 624 PMP, with most (85%) under age of 65,
white (87%), and male (58%). The causes of ESRD included
DM (26%), chronic glomerulonephritis (21%), hypertensive
nephropathy (14%), and congenital/hereditary diseases
(12%)." Only 4.7% of patients were known to be infected
with HCV or HBV before starting dialysis. The seroconver-
sion rate is 7.7% (7.1% for HCV, 0.6% for HBV). The World
Health Organization (WHO) assigned Prof Adel Bakr as
short-term consultant to Libya in 1997 and 1999 and he
advised an action plan to improve healthcare services for
renal patients.’?

14.PALESTINE

In Palestine, in 2016, there were 1,002 patients on HD in
the West Bank and 724 patients in Gaza. The prevalence of
CKD is 10%, increasing yearly even among young people.
The number of newly reported ESKD cases was 117, while
the unadjusted incidence rate was 363/million/year.

15.LEBANON

In Lebanon, acute dialysis was launched by Am Uni-
versity Hospital in the late fifties. In 1973, the Lebanese
Nephrology Society was established; in 1974, there were
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5-6 nephrologists registered while the current number
is 124 nephrologists. HD is provided free of charge, with
3,400 patients currently on HD in 61 centres. CAPD was
introduced in 1994; the 50 patients of 2004 now reach
180 patients. Nephrology and its related subspecialties
have gone a long way. Financing and many essential links
are still missing but Lebanese nephrologists hope to take
care of them soon.”

16. OMAN

In Oman, the nephrology service started in 1981; the first
PD patient was treated in 1983 and the second —a child-
was initiated on paediatric HD in 1992. The service grew
thanks to the efforts of Dr Al-Marhuby. The first nephrology
department was established late in the same year at Al
Nahda Hospital, including clinical nephrology, HD, IPD and
kidney biopsies.”” MOH (1990) decided to establish dialysis
centres in various governorates, with more than 20 such
units currently operating. Paediatric HD centres became
available in 1992 (Lawati NM). The national registry for
CKD and dialysis was initiated by Dr Al Marhuby in 1998.
DM emerged as a major non-communicable disease from
1980. Combined diabetic and hypertensive nephropathy
represents 70% of aetiologies of ESRD on regular replace-
ment treatment (RRT) while 40% of dialysis patients were
diabetic. At present, there are 1,500 dialysis patients.”®

17. KUWAIT

In Kuwait, dialysis started in 1976 at the Al Amiri Hospital.
Dialysis is used in 400 cases/million population. Currently,
2,006 patients are receiving dialysis in nine big dialysis
centres, distributed across the country. 88% are treated
by HD and 12% receive PD. MOH divided the country to 6
health regions; each has a general hospital providing full
adult nephrology services, while paediatric nephrology
services are provided in two hospitals only. Regarding the
nephrology services, Mubarak Al Kabeer Hospital started
dialysis in 1983 with 12 beds for two shifts, increased to
30 beds for 4 shifts, with a new dialysis unit in 2015. The
Jaber A. Ahmed Dialysis Centre in Jahra Hospital started
in 2000 with 16 beds, increased to 30. A new centre was
opened in 2013, including a paediatric dialysis centre
and 10 beds for HCV and 4 for HBV infected patients. The
Farwaniya Dialysis Centre was established in 2011 with
56 haemodialysis stations and 10 PD beds. The Al Khezam
Dialysis Centre in Adan Hospital started in 2009 with a large
nephrology program, including teaching and research. The
Al Nafisi Dialysis Centre, a satellite centre belonging to Al
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Sabah Hospital, includes 280 patients (HD, PD). Dialysis
access surgeries and kidney biopsies are carried out in all
above hospitals, while complicated cases are referred to the
Hamed Al Essa Organ Transplant Centre. A new Nephrol-
ogy and Transplant Centre is being constructed and is to
function soon.’

18. QATAR

Qatar introduced PD in 1976 at Rumaillah Hospital.
In 1981, the first HD unit was created at same hospital (4
machines) with local dialysate preparation. In 1982, the
Hamad Medical Corporation started with a subspecialty
of nephrology: 40 outpatient clinics/week for nephrology
and transplantation. A special low clearance clinic (medi-
cal educator, dietitian and social workers) was established.
Currently, it provides 250,000 HD sessions per year (2016).
The incidence of ESRD was 205/million populationin 2015,
with diabetes mellitus (DM) as a leading cause representing
48%, HCV positivity down to 10.5%. CAPD started in 1997
and grew rapidly.”” Acute kidney injury is an important cause
of morbidity and mortality (volume depletion, sepsis, and
hypotension). Currently, the adult nephrology workforce
consists of 16 consultants, 14 specialists and 2 fellows at 8
hospitals in addition to satellite dialysis units.”®

19. BAHRAIN

Lastly, Bahrain started HD in 1972, when Dr Al Arayed
returned from the UK, with only one patient receiving
dialysis therapy for one year. The incidence of ESRD in
Bahrain is 120 PMP. HD continues to be the major manage-
ment modality for ESRD patients. In 1981, the dialysis unit
included 4 machines, up to 10in 1988.The new unit started
operating in 1992.390 patients are on dialysis; nearly 30%
of them need transplantation. Diabetic nephropathy rates
are increasing.’

Highlighting this history sheds light on Arab experi-
ences, aiming for achievements in the future.
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H Negppoloyia avayvwpioTnke wg eI8IKOTNTA Yia TTPWTN @opd To 1960. H aipokdabapon e@apUOoTNKE yia TTPwTn
@OpPA oTNV KAVIKNA TIPAKTIKN To 1960-1965 Kal n mepitovaikn kaBapon 1o 1978. H Aiyuntog dpxlo€ va XPNOLUOTTIOLE(
alpokd®apon to 1958 SNUIoLVPYWVTAG £€va TIPWTO TURMA dlpokdBapong to 1979. Zripepa otnV AiyuTito Kataypago-
vtal 70.000 aipokaBaipopevol acbeveic. H ANyepia xpnOIOTIOINCE Yia TIPWTN QOpPA TTEPITOVAIKN KABapon Kal alpo-
KABapon yla oeieg mePIMTWOELG TO 1962 Kat To 1971, avtioTtolxa. 1o Youddv, HeETPpWVTAL 60 KEVTPA Alpokabapong,
oV TMapExouv Beparmeia og 6.000 acBeveic. A0 autd, ota 122 xpnOolpoTToLE(TAL TIEPITOVAIKN KABapon. Xto Ipdk, n
TPWTN AlpokdBapon mpaypatonmoliOnke to 1964. 1o Mapdko, N alpokaBapon ApXLoE va Xpnolpomolegital To 1978.
H Zaoudikn ApaBia elon\Be otov Topéa TnG alpokdBapong 1o 1972. nuepa Stabétel 184 povAadeg alpokdadapong,
£vw To 1980 ApXIOE va XPNOLIUOTIOLEL Kal TTEPITOVATKN KABapon. Ztnv Yepévn, n aipokd®apon dpxIoE va XPNOIOTION-
€ital To 1980. To 1986, dpxeTal n EpaAppOyr Tou €OVIKOU MPOYPAMUATOG alpokaBapong tTnG Zupiag. H Tuvnoia xpn-
OlUOTIOINCE YA TIPWTN POPA TTIEPITOVAIKN KABapon yia o&gieg MePIMTWOELG TO 1962, Kal éva Xpovo apyotepa SiéBeoe
TOV TIPWTO TEXVNTO VEPPO. TNuePa, S1a0£Tel 13 povadeg aipokdBapong. H lopdavia mpaypatomoinoe Tnv mpwtn at-
pokdaBapon to 1968. Zripepa Stabétel 84 kévtpa alpokdabapong. Ta Hvwuéva Apafikd Epipdta dpxioav va Xxpnotuo-
TToloVV TEPITOVAIKN KABapon 1o 1976 Kal aipokdadapon to 1977.To 1971 kait to 1979 dnuiovpyrnBnkav ot SVo Mpw-
TEG HOVASEC alpokdBapong otnv AlBUn. O Aifavog epApuooe TTEPITOVAIKE KABAPOoN Yla OEEieg TTEPITTTWOEIG OTA TEAN
NG SeKaeTiag Tou 1950 Kal APXLOE TN XPHON TTEPITOVAIKNG KABapong To 1994. Zripepa S1a6€te1 61 kKévTpa alpokabap-
ong. H uninpecia Ne@poloyiag tou Opdv dpxioe tn Aettoupyia TG To 1981 Kal to 1983 unoBARONKe og BOepaneia me-
plTovaikng kaBapong o mMpwtog acBevrc. Xto KouBErt, n alpokdBapon dpxloe va epappoletal To 1976 kal crpepa
vpiotavtal 9 kévtpa. To Katdp lonyaye tnv mepitovaikni kdBapon to 1976 kal tnv aipokdBapon 1o 1981. Téog, To
Mrmaxpélv dpxlo€ va XpnolPoTToLEl alpokdaBapon 1o 1972. H avadeién autng tng loTopiag KaBIoTd 1Mo cageig TG apa-
BiKEG ePTTEIPIEG, ATTOOKOTIWVTAG O€ HEANOVTIKA ETIITEVYHATA.

......................................................................................................................................................

Né&erg eupeTnpiou: Aiyuritog, AlpokdaBapon, Apafikog kdopog, lotopia aipokdBapong, lotopia Neppoloyiag, Xpdvia veppikr vooog
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DIALYSIS/TRANSPLANTATION
AIMOKA©APXH/METAMOLXEYXH

Electronic health services in end-stage renal
disease. From Galen to the 20th century

Chronic kidney disease (CKD) is a serious public health issue. According to
international data, one out of ten individuals suffers from a degree of chronic
kidney injury. Unfortunately, there is no official data in Greece, and this is
particularly worrying. It is therefore of paramount importance to move from
the traditional way of archiving to the use of electronic health records and
online applications. The use of electronic health records (EHRs) for docu-
ment storage and retrieval is increasing in both developed and developing
countries, leading to widespread use of EHRs by nephrologists. Moreover, in
the last years, electronic and mobile health (telehealth), defined as the com-
prehensive use of new technologies in the health sector is rapidly evolving
and gives promise to the field of nephrology in order to achieve optimal CKD
management. Our hospital’s Nephrology Department, in collaboration with
the Information Technologies Institute of Centre for Research and Technol-
ogy, with the support of the Hellenic Society of Nephrology, developed the
first national online application of patients dialysed via a tunnelled central
venous catheter. In December 2018, the application was notified to all dialysis
units in order to register their data and to collect all necessary information
for management of the disease. Moreover, the Nephrology Department is the
first hospital unit in Greece to design and develop an electronic care system
to improve chronic kidney disease patients’ healthcare management both at
inpatient and outpatient level, called e-Ne®ros. These applications promote
an electronic collaborative environment allowing direct information exchange
among physicians, interconnection with patients and ultimately more ef-
ficient management of the healthcare system’s resources. In conclusion, in
CKD, focus should be placed on electronic healthcare actions and informa-
tion systems with personalised healthcare services and patients should be
actively involved in the management of their disease through the electronic
healthcare network.
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1. INTRODUCTION

The concept of data recording and the use of statistical
reasoning make its appearance already from ancient years.
Emperor Yao had taken a census of the population in China
in the year 2238 BC. Governments of ancient Babylonia,
Egypt, Greece and Rome all gathered detailed records of
population and resources. However, early signs of a rudi-
mental statistical analysis of medical observations emerge
during the first century AD in Galen’s writings. Among his
other major contributions to medicine, Galen laid down
many of the principles of scientific investigation and he
is considered now as the pioneer of capturing the basic
principles of biostatistics.’

Centuries later, the word statistics originated in the
eighteenth century Germany and described the science of
the state, a descriptive and non-quantitative framework of
reference and terminology offered by university professors
to princes of the numerous German states. In 1960’s, along
with computing evolution and worldwide information
exchange, it became easy to systematically collect and
statistically process large quantities of data about specific
groups of patients managed in clinical practice, and so the
concept of evidence based medicine was born and the first
patient registries appeared.’

The term registry is defined both as the act of recording
or registering and as the record or entry itself. Therefore,
“registries” can refer to both programs that collect and
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store data and also the records that are created. The term
patient registry is focused on health information as opposed
to other record sets.? E.M. Brooke, in a 1974 publication of
the World Health Organization described them as “a file of
documents containing uniform information about individual
persons, collected in a systematic and comprehensive way, in
order to serve a predetermined purpose”.?

The development of patients’ registries the last few
decades helped describe the natural history, epidemiol-
ogy, and burden of a disease; they can capture variations
in treatment and outcomes to help evaluate safety, quality
and value of patient care. Ultimately, their data may help
researchers develop hypotheses about disease mechanisms
or treatment approaches and inform healthcare policy and
potentially improve quality.*

Especially in nephrology, the existence of many registries
for End Stage Renal Disease (ESRD) patients has helped
in the thorough study of the disease’s epidemiology and
clinical outcomes in a way that sets an example for other
scientific disease registries. European Renal Association —
European Dialysis and Transplant Association (ERA — EDTA)
Registry was founded in the year 1964 and for many years
it was the sole source of information of epidemiology,
therapeutic management, complications and outcomes of
the disease. Similar registries from the US and other parts
of the world appeared later on.

However, in the early 1990’s, the great increase in the
number of patients and the difficulties of data collection
that emerged, became an obstacle for the proper function
of the ERA — EDTA Registry and many countries developed
their own national or regional registries. So, in 2000, the
ERA — EDTA Registry was reorganized, transferred from
London to Amsterdam, and data collection started from the
already existing registries of the European countries and
were presented at the annual Congress in Vienna in 2001.

In the year 1986, in Greece, the Greek Transplantation
Coordination and Control Service was founded in order
to register epidemiological data and keep the records of
Renal Replacement Therapy and Transplant patients. Ten
years later, a cooperation of the Greek Transplantation
Coordination and Control Service with Hellenic Society of
Nephrology resulted in the development of the Hellenic
Renal Registry, a national registry which, from 2000, is part
or the new ERA — EDTA Registry.®

In the era of patient-centred care, high quality registries
with complete clinical, humanistic and economic informa-
tion on patients are essential to help monitor and improve
patient outcomes and provide valuable information that
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can impact healthcare procedures, policy, and ultimately
population health. However, although many of the exist-
ing renal registries that have been established around the
world contain useful data of ESRD patients, less than half
provide information accessible to the general public, and
few have suitable patient-level data availability and access
needed to generate evidence to support improved patient
care. There is also a lack of uniformity of type and quality
of data collected, laboratory information, medication or
therapeutic modality details, and most importantly, they
lack of longitudinal data or data for non-dialysis dependent
CKD patients. The concept of Electronic Health Records
and Electronic Personal Health Records (EHR and EPHR)
comes to fill that gap.*¢

2. ELECTRONIC HEALTH RECORDS AND
ELECTRONIC PERSONAL HEALTH RECORDS

As defined earlier, a registry is an organized system that
uses observational study methods to collect uniform data
(clinical and other) to evaluate specified outcomes for a
population defined by a particular disease, condition, or
exposure, and that serves one or more pre-determined sci-
entific, clinical, or policy purposes. While both registries and
EHRs use clinical information at the patient level, registries
are population focused, purpose driven, and designed to
derive information on health outcomes defined before the
data are collected and analyzed. On the other hand, EHRs are
focused on individuals and are designed to collect, share,
and use that information for the benefit of that individual.
While in practice there may be some overlap in functionality
between EHRs and registries, their roles are distinct, and
both are very important to the health care system.?

EHRs were first developed in the 1960s as clinical infor-
mation systems for document storage and retrieval. In the
last two decades and with the advancement of technology,
they have evolved into a much more sophisticated tool. They
include data relating to an individual patients’health such
as visit history, test results, medications or treatment plans,
and allow electronic communication between individual
providers. These data can be used by any health unit the
patient visits and centrally by the health service provider.
Additionally, the ability of EHRs to store and retrieve data
longitudinally can be used for meaningful clinical research.”

Use of EHRs for CKD patients could help to improve
identification and quality of care delivered to patients. With
the use of EHRs for referrals, Veterans Health Affairs (VHA),
one of the largest healthcare systems in the United States
in early 2000, managed to improve the rates of patients
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starting dialysis with a fully functioning arteriovenous
fistula rather than a central venous catheter. The pilot
project initiated by Kaiser Permanente of Hawaii, a non-
profit organisation that used their EHRs documentation and
risk stratification, succeeded in having more patients start
dialysis as outpatients rather than in an inpatient setting.”
Finally, the Clevelant Clinic Health System hospitals man-
aged to collect data using their EHRs from 57,276 patients
who visited the outpatient clinic from 2005 to 2010, that
met the criteria of CKD and formed a CKD registry with the
ambition to provide opportunity for outcomes research
studies along with improving the care delivered to these
patients (CKD screening, surveillance and or management).

One step further, EPHRs are electronic applications
that offer individuals more than just access to their health
information. They also allow increased patient involve-
ment in their own medical decision-making and promote
patient-centred care. Patients with CKD may benefit from
electronic PHRs due to their regular follow-up appoint-
ments, frequent tests and need for education on disease
and life-style topics. A large cohort of 11,352 CKD patients
in the United Kingdom showed that up to 75% of patients
kept using the EPHR for 1.5 year after their initial sign-up?
and a small survey from Canada found that the majority of
respondents felt that patients should have access to their
personal health data while almost three quarters would
use an EPHR if it was available.™

3. TELEHEALTH

Telehealth is defined by the US Department of Health
and Human Services as the use of electronic communi-
cation and telecommunications technology to support
long-distance clinical healthcare, patient and professional
health-related education, and public health administra-
tion.”"? E-health in general is a broad umbrella term that
brings together a number of different modalities, such as
mobile health, telehealth, connected health, gaming in
healthcare, ubiquitous healthcare ect. and aims to optimise
the delivery of healthcare with enhanced health outcomes
atindividual and population level and also improve provider
and patient experience of care at reduced cost.”""?

Telehealth applications for patient education and self-
management include web-based applications, short mes-
sage service (SMS) text messaging, mobile health applica-
tions, video conferencing, interactive voice response with
simple-to-use telephone technology ect.”

The internet is ubiquitous in society and many digital
educational materials in CKD are now available in various
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forms. The National Kidney Disease Education Program is
the most well established example. This website contains
several links to educational topics, with content directed
at an elementary school level reading capability targeted
for the patient (www.nkdep.nih.gov). Moreover, it goes
beyond the provision of static educational content, with the
development of social support systems for those affected
by kidney disease. For example, as of January 2020, the
National Kidney Foundation (NKF) has over 247,000 “likes”
on Facebook (www.facebook.com/nationalkidneyfounda-
tion) and 31,200 followers on Twitter (twitter.com/nkf).

One of the most important technological trends nowa-
days is“mobile computing’, a term including various forms
of hardware such as smart phones and tablet computers
that allow the user to download mobile health applications
via the Internet and support self-management practices.
Many of these programs allow patients to view their home-
recorded data i.e. blood pressure, weight, eating habits
and potentially communicate and submit them to their
healthcare provider.”’

Several reports show improved outcomes in patients
with chronic disease with the use of this information and
communications technology tools for monitoring, training
and self-management compared with or as an addition to
usual care; however, there are few such applications in CKD.™*
Personal involvement of CKD patients in their healthcare
is of great importance in slowing the progression of the
disease as much as in reducing adverse safety outcomes
and achieving other goals such as medication adherence,
lifestyle modification and nutritional adaptation.?

4. CUFF TUNNELLED CATHETERS DATABASE
INITIATIVE

Although cuff tunnelled catheters (CTC) are considered
inferior to arteriovenous fistulas and grafts in all nephrology
guidelines, there is a growing prevalence in many developed
countries such as Italy, Belgium and Canada, as shown
by the DOPPS study.”” According to 2016 data, in Greece,
approximately 3,000 patients (24.7%) underwent haemo-
dialysis via a tunnelled central venous catheter. However,
there are no official data regarding otherimportant issues
such as who placed the catheter or why the catheter is the
first choice, or information about the catheter tip location,
its lifetime, its complications, or the morbidity and mortal-
ity rates of these patients. This results in a lack of public
health strategy regarding this sensitive group of patients.

A collaborative initiative started in June 2018 between
our hospital’s Nephrology Department and the Informa-
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tion Technologies Institute of the Centre for Research and
Technology-Hellas with the support of Hellenic Society
of Nephrology. It constitutes the first integrated online
application for the recording, study and management of
patients undergoing dialysis with a permanent central
venous catheter. In December 2018, the application was
notified to all public and private dialysis units in Greece
in order for them to register their data and to collect all
necessary information for the management of the disease.

The application consists of a general questionnaire per
dialysis unit and a special questionnaire for registering
information for each patient, in compliance with the Gen-
eral Data Protection Regulation (GDPR).The general part
includes information for all the patients of a unit such as
the number of patients with cuff tunnelled catheters, the
type of catheter used and catheter placement parameters
such as who placed it, the type of complications arising and
their management. The special part consists of questions
for each patient such as demographics, type of vascular
access fistula or catheter, the reasons of choice of this type
of access, possible complications regarding the use of
the catheter, such as early or late catheter dysfunction or
thrombosis and infections, its lifespan and the reason for
abandonment. Each unit can have access to these answers,
receive analytical reports annually and exchange informa-
tion with all other dialysis units.

The purpose of this initiative is the creation of a database
of all dialysis units in Greece that offers the opportunity
of recording, retrieving and exchanging all the neces-
sary information on patients dialysed with cuff tunnelled
catheters in order to achieve better clinical management
of this sensitive group of chronic patients.

S.PASCHOU et al

5.THE E-NE®ROS PILOT PROJECT

“G. Papanikolaou”University General Hospital is gradu-
ally implementing electronic and mobile health (e/m health)
practices. The Nephrology Department is the first hospital
unitin Greece to design and develop special digital services
to improve chronic kidney disease patients’ healthcare
management. Since February 2016, it co-operates closely
with Greek scientists and Greek technology providers from
the Centre for Research and Technology Hellas (CERTH).
The department has recently developed an electronic care
(e-Care) system called “e-Ne®ros”. The e-Ne®ros platform is
an integrated system that includes many e-health tools and
automated procedures that will affect CKD management
in approximately 30-40% of cases in the beginning, with
the prospect of full coverage of patients hospitalised or
monitored remotely by the Nephrology Department and
aims to gradually digitalise and automate all the depart-
ment’s practices.

6. CONCLUSIONS

As the new electronic era has already entered the
health sector and evolves in nephrology too, the use of
EHRs for obtaining high-quality data for research projects
and improving patient care shows promising results and
is expected to rise in the future. Moreover, electronic and
mobile health practices and information systems, varying
from digital tools and modules for administrative and organ-
isational purposes of a unit, to the most personalised health
applications offer a more complete interactive healthcare
management and benefit the doctors, the patients and
the national healthcare system.
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x&ia. Eivai, Aoimmov, avaykaio to mépaopa amod Tov mapadootakd TPOTIO apXEl0OETNONG OTIG SIASIKTUAKEG EQAPUOYEG

vyeiac. Ta TeAevTaia xpovia, pe tn paydaia e€ENEN TG TExVoAoyiag TNG MANPOYOPIKAG Kal TwV ETiKovwviwy, n Xpr-
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ON TWV NAEKTPOVIKWV IATPLIKWY PAKEAWV ACBEVWYV YIla TNV KATAYPA@r KAl TNV AvAKTNON TTANPO@OPLIWV aAAd Kal n
a&lomoinon piag véag pop®rg vyeiag, TG KivnTAg vyeiag (mobile health-telehealth), av§avetal TGoo OTIG AVEMTUYUE-
VEG, 600 KAl TIG AVATITUCOOUEVEG XWPEG KAl SIVEL TTOANEG EATTISEG KAl OTOV TOMEA TNG VEPPOAOYIAG Yia KAAUTEPN Slaxei-
pton T™NG XNN. To Ne@poAoyiko TUApa Tou VOooKouEiou pag padi pe to lvotitouTto NMANpo@opIkng Kal EmKkolvwvikv
Tou EBvikoU Kévtpou Epguvag kal Texvoloyikng Avantuéng (EKETA) kat tnv EAAnvikry NeppoAoyikn Etaipgia avéntu-
€& TNV MpwWTN MaveAArvia S1adIKTUAKK) EQAPLOYr ACOEVWVY UTTO AILOKABAPON HECW KEVTPIKOU QAERIKOU KaBeTHpa
e uTToSOPLO TOUVEA TToU To AgkéUPBplo Tou 2018 KotvorolBnke og OAEG TIG povadeg alpokdBapong. Kavovtag éva
Bripna mapandvw, to Ne@poloyikd Turpa gival to mpwto THAMA otnv EANASa mov, pe Tn BonBeta emotnUévwyY Tou
EKETA, avémtu&e kal oxeSIAleL va XPNOIHOTTOINCEL TNV NAEKTPOVIKA TTAATPOpua e-Nedros, pe okomo Tn BeAtiwon Tng
TTAPOXNG LTTNPECLWV LYEIAG TOOO 0€ VOONAEUSOUEVOUG OO0 Kal 0€ eEWTEPIKOUG VEPpPOTIaOeic aoBeveic. Ol eQapUOYEG
QAUTEG TTAPEXOLV €Va NAEKTPOVIKO CLUVEPYATIKO TTEPIBAANOV e avTaAAayr) TTANPOPOPLIWY HETAEL laTpWV, SuvaTtdTnTa
Slaouvdeong Ue Toug AoOeVEiG Kal, TENIKA, ATTOTEAECUATIKOTEPN SIOXEIPION TWV TTOPWV TOU CUCTIHHATOG LYEIAG. YU-
pumepacpatikd, otn XNN mpénel va 500¢i épu@acn og SpACEIG NAEKTPOVIKIG VYEIAG UE TAUTOXPOVN £6ATOUIKEVON KAl
0 aoBevig Oa TTPETTEL VO CUUMETEXEL EVEPYA OTN SIAXEIPION TOL VOO MATOG TOU.

NéEerg evpeTnpPiou: HAEKTPOVIKEG UTTNPETIEG LYEIAG, ZTATIOTIKN Yyeiag, Kevtplkog @AERIKOG kaBetrpag caff, Xpovia veppikry vocog
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DIALYSIS/TRANSPLANTATION
AIMOKA©APXH/METAMOLXEYXH

Historical misconceptions in peritoneal
dialysis

In the long history of medicine, scientific assumptions based on pathophysi-
ological mechanisms, case reports of a number of interesting cases, authority
statements and tradition have often been the guides of clinical practice, but
have never been scientifically substantiated. As a result, many perceptions
in medicine, although wrong, were popular and resistant to change. Some of
these appeared in the history of Peritoneal Dialysis (PD). Their understanding
changed the course of the method and -perhaps more importantly- the future
of its patients. The scepticism surrounding the introduction of continuous
ambulatory PD as we know it today and the “flush before fill” system, the
supposed worse outcomes in high transporters aiming towards high dialysis
doses and the inappropriate twice daily use of icodextrin were some of the
misconceptions that were eventually revised. In conclusion, several break-
throughs in the history of PD, at first disapproved, changed the application
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and future of the method.

In the history of medicine, evidence-based practice has
only recently gained worldwide acceptance.” Before this
era, pathophysiologic assumptions, case reports, authority
statements and especially tradition had been the guides
of clinical practice. Unfortunately, many standards of care
were never tested but were promoted based on their
longevity. As a result, several conceptions in medicine,
though distorted, were popular and resistant to change.
Some of these misconceptions appeared in the brief, but
exciting history of Peritoneal Dialysis (PD), which together
with haemodialysis (HD) represent the two renal replace-
ment therapy modalities currently applied worldwide for
the treatment of end-stage renal disease (ESRD). In PD,
compared to HD, these misconceptions initially discour-
aged the global implementation of the method and led
to the belief that it was not appropriate for ESRD patients.
The understanding of these misconceptions changed the
course of the method and the fate of patients.

Inits infancy, PD was presented as a therapeutic alterna-
tive for ESRD therapy and was prescribed as intermittent
PD (IPD) sessions with catheter removal and reinsertion.?
In 1959, Mae Stewart, a 33-year-old black woman with
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childbirth complications and glomerulonephritis, was
referred to Dr Ruben in San Francisco. With the help of his
associates, Ruben applied the method on the patient and
after the first PD session, she improved significantly, and
her creatinine decreased impressively from 20 to 13 mg/dL.
The method was discontinued but, unfortunately, after 7
days without treatment, the patient’s condition deteriorated
once again, as she suffered from chronic renal failure. She
was set on a 48-h weekend in-hospital PD regimen, while
on weekdays she stayed at home. The Murphy-Doolan PD
catheter was left in place and it was replaced only once
during the 7-month period that the patient was on PD.
Mae Stewart was the first patient with ESRD maintained
on long-term PD without periodic replacement of the PD
catheter. Ruben and his associates submitted a paper on
this case report to the New England Journal of Medicine but
the manuscript was rejected.’#

Several years later, in 1975, Moncrief and Popovich in
Austin, Texas reviewed the case of a young patient who
was started on HD but could not continue due to access
thrombosis. The patient refused to move from Austin to
Dallas to receive IPD, which was crucial for his survival.
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This challenge led Moncrief and Popovich to establish a
new form of PD, which would allow complete equilibra-
tion of plasma urea with PD fluid solution and eventually
maximum urea removal during each dwell. They calcu-
lated the volume of the dialysis fluid solution needed to
remove the urea generated daily on a 1 g/kg protein diet
and thus prescribed five exchanges per day of 2 litres fill
volume each for a dwell time of at least 3 hours. They used
standard 2-litre glass bottles containing the PD solution,
attached a tube and used a Tenckhoff catheter as access.
The regimen was called “portable/wearable equilibrium
PD technique” and achieved the appropriate laboratory
results along with the desirable euvolemia and clinical
condition. In 1976, the American Society for Artificial
Internal Organs (ASAIO) rejected an abstract by Popovich
and Moncrief describing this method, probably due to its
“confusing title”’ Yet, later in 1977, they met Karl Nolph
who became interested in the method and started work-
ing with the Austin group. They decided to name this new
method Continuous Ambulatory PD (CAPD). They studied
9 patients on this method for 136 patient-weeks. The treat-
mentincluded continuous presence of PD solution in the
peritoneal cavity, manual exchanges 4-5 times daily and
the PD catheter was capped between exchanges. This
“portable” dialysis method allowed the patient to take
part in everyday activities. The results, published in the
Annals of Internal Medicine, established the use of CAPD.¢
Despite the method’s advantages, increased peritonitis
rates discouraged the wide implementation of CAPD.

In the late 70s, at the Toronto Western Hospital in Can-
ada, Oreopoulos was the first to widely apply CAPD via a
“standard” connection and wearable bags.” Yet, peritonitis
rates were still high, threatening the method'’s survival. In
1980, Buoncristiani et al proposed an innovative Y-set tech-
nique, which astonishingly reduced peritonitis rates from
one episode every 12 months to one episode every 36-40
months.? They suggested that after the connections and
before draining, fresh dialysate should be washed into the
drainage bag flushing away with it any bacteria that could
have possibly contaminated the tubing system during the
connection. Then, drainage of the dialysate into the bag
should take place and the new solution should fill the PD
cavity. This technique became widely known as“flush before
fill”. Despite promising results, scepticism in Canada and
USA PD centres regarding the validity of the results delayed
the acceptance of this development for at least five years.
Once accepted and implemented, these changes reduced
the high peritonitis rates and significantly increased the
overall use of CAPD around the world.?
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In the next years, the question raised concerned the
delivery of the appropriate dose of dialysis. In 1996, a
multicenter Canada-USA PD Study (CANUSA Group) ran-
domised 680 PD patients in 14 centres in Canada and the
USA.”°The results supported a strong, positive association
between the level of small, solute clearance with survival.
Based on the CANUSA results, the National Kidney Foun-
dation - Dialysis Outcome Quality Initiative (NKF-DOQI)
published guidelines in 1997, recommending a weekly Kt/V
target of 2.0 for CAPD and 2.1 for Continuous Cycling PD
(CCPD).""The higher clearance targeted by these guidelines
led to an increase in APD cycler use, since the machines
allowed higher daily dialysate volume delivery and thus
could achieve higher targets. However, in a subsequent
re-evaluation of the CANUSA study in 2001, Bargman et
al showed that the favourable results in those patients
were mainly due to their residual renal function.’? This sug-
gested that lower weekly Kt/V targets might be appropriate.
This was confirmed by another large, prospective study,
adequacy of PD in Mexico (ADEMEX), which randomised
965 PD patients to either standard or increased small sol-
ute clearance at a 1:1 ratio.”? They showed that increased
doses of peritoneal small molecule clearance delivered
by PD were not associated with patient survival or better
quality of life. These findings overruled the misconception
of the high targets proposed by the NKF-DOQI guidelines.

The CANUSA study, in line with similar studies, sug-
gested that CAPD patients with high membrane per-
meability had increased mortality, possibly due to fluid
overload resulting from low ultrafiltration (UF) volumes.
Reanalysis of the CANUSA study showed that renal and
peritoneal clearance do not contribute in an analogous
manner in solute clearance.” This rendered anuric patients,
especially those with high peritoneal permeability, as a
group difficult to effectively dialyse while on CAPD'#and a
clinical concern about poor outcomes in fast transporters
emerged. The European APD Outcomes Study (EAPOS)
recruited 177 anuric patients on APD, 58% of which using
icodextrin for the long day-dwell. The EAPOS study showed
that baseline membrane transport status was not related
to ultrafiltration achieved at one year and had no effect
on patient survival.” The results suggested that by imple-
menting APD especially in combination with icodextrin
for the long day-dwell, it is possible to achieve sufficient
small solute clearance and UF and this may have a positive
impact on the clinical outcome in high transporters.”*Thus,
the concern about poor outcomes for fast transporters on
PD was proved again a misconception.

Another overruled misconception was that icodextrin
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solutions should be used only once daily. The use of dex-
trose as the principal osmotic agent in PD solutions was
suggested to be associated with peritoneal membrane
toxicity and systemic adverse effects.”” The interest in
minimising exposure to glucose introduced an alterna-
tive solution based on icodextrin. This glucose polymer
was shown to increase UF and at first was recommended
for only one exchange per day in high or high-average
transporters.’® Gobin et al were the first to suggest twice-
daily icodextrin exchanges in CCPD patients. They showed
a significant decrease in patient exposure to glucose after
6 months of treatment. The authors did not observe an
increase in UF because of the scheduled dwell of the two
icodextrin exchanges (one exchange for 4-5 hours and
the other one for 9-10 hours dwell time).”” Another study
by Sav et al demonstrated a significant decrease in body
weight and left ventricular mass index in 40 patients CAPD
using twice-daily icodextrin.”” Moreover, in a study from
Toronto General Hospital, where 5 CAPD and 4 CCPD pa-
tients with poor UF were recruited, the authors reported a
significant decrease in body weight in 6 out of 9 patients
with UF failure after 6 months of therapy. In addition, a
decrease in the mean blood pressure of all patients was
observed.?’ In another study, 28 patients with UF failure
on CAPD were randomised to receive either one or two
icodextrin exchanges per day. Both groups experienced a
decrease in serum brain natriuretic peptide, left ventricular
mass, heart rate, and cardiothoracic index. In addition,
the authors reported an increase in the ejection fraction
at 8 weeks in both groups. Yet, the percentage of change
of all parameters was enhanced in the patient group on
twice-daily icodextrin exchanges.?’ In a retrospective study,
8 PD (5 APD and 3 CAPD) patients with inadequate UF
were switched from once daily to twice daily icodextrin
exchanges. A significant increase was observed in net UF
after 6 months. Moreover, osmolality and residual urinary
output remained unchanged throughout the study.?? These
studies established the safety and potential benefits of
twice-daily icodextrin use in PD patients, although prescrib-
ing more than one icodextrin exchanges is still off-label.

Finally, the use of disinfecting devices with sterilisation
properties on the connecting surfaces initially appeared
attractive. The implementation of ultraviolet (UV) light, as

S.ROUMELIOTIS et al

well as heat sterilisation at the connection site, achieved
with either electric resistance or microwaves was appealing.
In a large randomised study by Nolph et al, the UV-flash®
disinfecting device did not reduce peritonitis rates.?> A
retrospective, multicenter study from Japan showed that
the UV-flash® system could be used in CAPD patients with
impaired dexterity or vision in order to achieve lower peri-
tonitis rates.? Another study tried to evaluate in vitro if, by
themselves and without the help of disinfecting devices,
PD system designs could prevent bacterial contamination
into the peritoneum during accidental touch and airborne
transmission.?* This study selected a Y-set and a double-bag
system and showed that the “flush before fill”and the fluid
path flow designs were those that contributed significantly
to the safety and protective action of these PD systems.?®
Many other disinfecting devices were tested, such as the
Terumo Flame-Lock System using heating over a flame
and ceramic connections,? the Fresenius Thermoclave
device, which was used with the Safe Lock 5F® connector,?”
the Sterile Connection Device using a heated blade to cut
through parallel placed tubing of transfer set and fresh
dialysate bag? and microwave moist-heating devices.?
However, despite some good in vitro results, these devices
never proved patient-friendly, beneficial or practical. They
added to the complexity of the method and increased
its cost without offering significant germicidal effective-
ness. Eventually, and especially after the implementation
of disconnecting systems, the use of these devices was
abandoned.*®

In conclusion, despite the short history of PD, several
innovations and milestones were at first doubted, rejected
by respected contemporary medical journals or even
widely adopted without eventually proving their efficacy.
Some of these breakthroughs include the importance of
a permanent PD catheter, the daily, chronic PD regimen
with the 2-liter exchanges, the “flush before fill” system,
the appropriate weekly Kt/V targets, the use of APD in
high transporters and the twice-daily use of icodextrin.
Several misconceptions were overruled and the innovations
eventually established in current PD practice changed the
application and future of the method. These emphasise that
knowledge in medicine is ever-evolving and, as Heraclitus
noted, “change is the only constant in life”.
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|oTOPIKEG MTAPAVONCELG OTNV TIEPITOVAIKN KABapaon
>. POYMEAIQTHZ, A. POYMEAIQTHS, B. BATOZ, K. AEIBAAITHZ, B. AIAKOMNMOYAOX
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3TN paKpd lotopia TG laTpLkAg, EMOTNUOVIKEG TTAPASOXEG HE BAon TTABO®UGCIOAOYIKOUG UNXAVIOUOUG, SNUOCIEVOELG

TTOU aPOopPOoVCAV OE OAYAPIOuA eVOIAPEPOVTA TTEPIOTATIKA, TN YVWUN TWV EISIKWV AANd KUpiwg n Tapddoon anote-

Aovoav cuxvd o8nyod TNG KAVIKIG TIPAKTIKIAG, XWEIG OPWE va €X0UV TTOTE TEKUNPLWOEL EMOTNUOVIKA. Q¢ amoTéAeoua

APKETEG AVTIARYELG 0NV latpikn ATav AavBacpéveg, aANA SNUOPIAEIG Kal avOeKTIKEG oTtnV aAlayr. OploUéveG ammo

QUTEG TIG TIAPAVONOELG ELPAVIOTNKAV OTNV I0TOPIA TNG TTEPITOVAIKNG KABapong, Hag ek Twv SVo nebodwv umokata-

oTAONG TNG VEPPIKNG AlToupyiag. H katavonon toug dAAa&e tnv mopeia TnG neBdSou aAAd Kal —i0wG ONUAVTIKOTE-

PO— TO HEANOV TWV ACOEVWYV TNG.
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The history of haemodialysis in Turkey

The review of the historical process of haemodialysis (HD) application in Tur-
key from the beginning to the present. It can easily be seen that the founders
on Nephrology made great sacrifices that these days have not been easily
reached. The establishment of dialysis centres was also time- consuming
and difficult. The first application was made in 1962 at the Ankara University
Faculty of Medicine. This was followed in 1965 by the Cerrahpasa Medical
Faculty. Dialysis recording systems started in 1989. Today, there are about
884 HD centres in Turkey, two-thirds of which are private and one-third pub-
lic. The fees of these patients are covered by the government and no extra
payment is required. These centres are spread all over Turkey and there is no
patient who has died due to lack of HD treatment. Patients are taken from and
to their homes free and meals are provided by HD centres. Procedures and
regulations related to HD are thoroughly arranged. All centres are supervised
twice a year. A certificate program has been implemented since 2000 and
authorised staff has been trained and given five-year certificates. Recent data
shows that in Turkey there are about 63,349 patients and 17,322 devices. The
annual mortality rate is 15%. The number of patients who use home HD has
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exceeded 800, placing Turkey in third position in Europe.

1. HISTORY OF HAEMODIALYSIS IN TURKEY

The first studies and views on dialysis in the world
emerged in 1854, when Thomas Graham, a Scottish chemist
from Glasgow University first described dialysis. The first
studies on artificial kidneys were made in 1912 by Abel,
Rowtree and Turnel. In 1942, it was administered by Kolff in
a patient with acute renal failure. The artificial kidney, which
had not been used in chronic cases until 1960, was used
in irreversible kidney failure cases with the development
of the closed cannula (Scribner et al, 1965). However, the
actual solution was achieved with the arteriovenous fistula
performed for first time by Brescia and Cimino.’

Our first encounter with the term haemodialysis (HD)
was when a plane crashed at Ankara Ulus Square in 1963.
The lack of dialysis was then realised and the term “acute
renal failure” first appeared on the agenda. Nephrology
was not a separate discipline yet and kidney diseases were
treated in the context of Internal Medicine. Due to the ac-
cident, the media focused on dialysis and the World Health
Organization donated three haemodialysis machines for
the treatment of those injured.’

Turkish Nephrology took a great leap in 2000. Progress
started in the 1950s, increased in the 1960s and gained

momentum in the 1970s. In the beginning, it developed
slowly with the efforts of individualists, progressed with the
establishment of haemodialysis centres in the 1980s, and
reached world standards in the 1990s. Its course is parallel to
the historical scientific developments occurring throughout
the world, but it faces difficulties in dialysis practice such as
the necessity of providing most materials and tools from
abroad and the inadequacy of dialysis for society. The lack
of trained personnel caused delays in these practices.”*#The
history of Turkish Nephrology started in the 1950s, with the
book“Internal Renal Diseases” by C. SOkmen, Professor of
Ankara University Faculty of Medicine, which saw a second
edition in 1961.5¢ Following this book, peritoneal lavage
was performed in 1958 at Cebeci Hospital of the Ankara
University Faculty of Medicine,” acute haemodialysis with
Kolff’s artificial kidney device in 1962, acute peritoneal
dialysis in 1963 and a percutaneous renal biopsy in 1964.2

According to Professor E. Ertug, at the end of 1961, a
closed system (tank type), positive pressure HD device
developed by Kolff and manufactured by Travenol was
imported by the Ankara Medical Faculty and applied to a
patient for the first time in June 1962.

Following this, it is understood from “Internal Renal
Diseases” by C. Sokmen, that the next HD studies were
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performed at the Istanbul University Cerrahpasa Faculty of
Medicine. Professor K. Onen was introduced to the HD ma-
chine in 1956, when it was shown to him by the renowned
nephrologist and thinker Professor J. Hamburger at the
Necker Hospital in Paris. In 1962, at Los Angeles County
General Hospital, he learned to use the oldest Travenol-type
machine in the renal unit and its application in patients. He
states that there was a total of 7-8 HD machines in Los An-
geles, all used for the treatment of acute renal failure. When
Professor Kemal Onen returned to the Istanbul University
Faculty of Medicine “Treatment Clinic and Pharmacology”
chair in 1964, he started HD in patients with acute renal
failure for the first time in 1965 by purchasing a Travenol
100l tank and a Sigmamotor pumped HD device. Since 1966,
this practice has continued as needed’’ (fig. 1). A positive
pressure HD device was used for the first time in June 1962

A.SAN and H.Z. TONBUL

at Ankara University School of Medicine.”? Research shows
that at the end of 1961, a tank-type HD machine was im-
ported and first used in the treatment of a patient at the
Ankara University Faculty of Medicine in June 1962.There
were no posts, nor professional staff allocated to conduct
dialysis at that time." 07

Later applications in Turkey were made at Istanbul
University Cerrahpasa Faculty of Medicine by Kemal Onen
(1965), Istanbul University Capa Faculty of Medicine by
Muhsin Ozen (1969), Saglik Bilimleri University Giilhane
Faculty of Medicine by Mistak Oziier (1972), Hacettepe
University Faculty of Medicine Paediatrics by Umit Saatgi
(1974), Ataturk University by Ayla San (18.07.1975) and
Uludag University by Aydogan Obek and Mustafa Yurtkuran
(28.11.1975) (fig. 2, tab. 1).

2.FIRST APPLICATIONS OF HAEMODIALYSIS
+ 1962 Ankara University Faculty of Medicine (E. Ertugrul
and his team)

+ 1965 Istanbul University Cerrahpasa Faculty of Medicine
(K. Onen)

+ 1969 Istanbul University Capa Faculty of Medicine (M.
Ozen)

+ 1970s Ege University Faculty of Medicine (S. Yeginboy,
A. Cura)

+ 1970 The first company in the field of haemodialysis,
Tibsan A.S. (S. Soyuylice)

- 1972 Gilhane Military Medical Faculty (M. Ozier)

- 1974 Hacettepe University Faculty of Medicine (U. Saatci,
A. Girgay, S. Caglar)

Figure 2. The first dialysis device and coil dialyser."”
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Table 1. Haemodialysis centres and device types available in 1980 in Turkey.”!
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RSP

Clear

Fresenius Rhoidal Gambro Seatle
Canister 75

Adana
Medical Faculty

Ankara

A.U. Medical Faculty
Gulhane Medical Faculty
Guven Hospital

Hacettepe Medical Faculty
Trafik Hospital

Yiiksek ihtisas Hospital

Bursa

Medical Faculty

Erzurum

Medical Faculty

Istanbul

Beyoglu First Aid Hospital

I.U. Capa Medical Faculty

I.U. Cerrahpasa Medical Faculty
Haydarpasa Numune Hospital
Samatya SSK Hospital

izmir

Ege Medical Faculty

Tepecik SSK Medical Faculty
Trafik Hospital

Kayseri
Gevher Nesibe Medical Faculty

Home Dialysis in Develi

Samsun

Medical Faculty

Total

o U A O

83

- 1974 Haemodialysis in infant patients first applied

Hacettepe (U. Saatci)

- 1975 Atatirk University Faculty of Medicine (A. San)

- 1975 Uludag University Faculty of Medicine. (A. Obek,

M. Yurtkuran)

- 1975 Yiiksek ihtisas Hst. [The Turkish High Specializing

Hospital] (S. Cetin and his team)
- 1976 First private dialysis centre (M. Oziier)

+ 1976 Cukurova University (C. Kobal)

1978 Istanbul Training Hospital [SSK] (M. Erman, F.
Karakullukgu, F. Kutlar)

1979 Ankara Training Hospital [SSK] (S. Sen)

1980 Dr Behcet Uz Children’s Hospital, is the first hae-
modialysis centre in Turkey to serve children among
state hospitals (G. inan, M. Bak)

1991 The first company to produce haemodialysis
bicarbonate solution (Ren-Med)

1996 First Haemodialysis Material Production in Turkey
(Tipsan A.S., SA-SAN)
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3. DIALYSIS RECORDING SYSTEMS?”

« HD recording systems started in Istanbul in 1989 by the
Society of Turkish Nephrology. From 1990 onwards, it
developed to today’s modern status. The Ministry'’s of
Health comprehensive national dialysis and transplanta-
tion recording system was introduced in 1996.

The number of HD Centers in our country historical
development has steadily increased. The number of centers
in Turkey between 1980 and 1985 was 19. The number of
patients was between 600 and 700. There were 256 centres
in 1998 and 472 centres in 2003. In 2004, there were 518
centres and 29,775 patients. In 2005, there were 577 centres
and 33,241 patients. In 2012, there were 48,900 haemodi-
alysis patients (including paediatric cases). Regarding the
number of devices, the Ministry of Health had 4,483, the
private sector 9,877 and universities 1,276."

4. CURRENT STATUS OF HAEMODIALYSIS IN TURKEY

Recent data show that there are about 63,349 patients
in Turkey and 17,322 devices. The annual mortality rate is
15%; there were about 882 HD centres in 2018, two-thirds
of which private and one-third public. The fees of these
patients are covered by the government and no extra pay-
ment is required. These centres are spread all over Turkey.’””
Patients are taken from and to their homes free and meals
are provided by HD centres.’®

However, inadequate numbers of trained personnel
reduce the quality of the dialysis process. The focus should
be not on opening dialysis centres but on providing bet-
ter health services to our patients by quality dialysis while
safeguarding the national economy against unnecessary
expenses.

According to the Ministry of Health, as of 2019, there are
884 HD centres in Turkey. All dialysis centres are inspected
twice a year by the health directorates. Since 2000, a dialysis
certificate program has been implemented and physicians
and nurses other than nephrologists who will work in
dialysis have been trained in dialysis training centres and
certified, with certificates subject to recertification after
5 years.’s

In the last 10 years, approximately 30 dialysis techni-
cian schools have been established in vocational colleges
within universities and so far 13,500 technicians have
graduated. 3,500 new dialysis technicians graduate each
year'’ (tab. 2).

A.SAN and H.Z. TONBUL

Table 2. Number of haemodialysis patients in Turkey.’®
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5. MINISTRY OF HEALTH HAEMODIALYSIS DATA
2018 IN TURKEY

See table 3.

6. DISTRIBUTION OF HD PATIENTS ACCORDING TO
HD TYPE AS OF THE END OF 2018

Standard HD in centre; n (57.649), % (95.06), haemodi-
afiltration; n (1.733), % (2.86), home HD; n (555), % (0.92),
haemofiltration; n (15), % (0.02), unknown type; n (691), %
(1.14), total; n (60.643), % (100.00).”

6.1. Home haemodialysis

Home haemodialysis (HD) for the treatment of end-
stage renal disease was first developed in the early 1960.%°
In Turkey, home HD started for the first time in 2006, with
4 patients in izmir. After four years of trouble-free treat-
ment of these patients, home HD was defined in Dialysis
Centres Regulation 18, published in the Official Gazette
of 18.06.2010 under number 27615, and has since been

Table 3. Ministry of Health. Haemodialysis data 2018 for Turkey.”®

Type of Number of Number of Number of
institution institutions patients machines
Ministry of Health 502 19.858 5.953
University 55 4.584 1.162
Private 325 38.907 10.207
Total 882 63.349 17.322
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reimbursed by the Social Security Institution. In the fol-
lowing years, haemodialysis at home became widespread
throughout Turkey. In early April 2018, there were approxi-
mately 380 private and 75 public sector home HD patients
in Turkey. In the end of 2016, in terms of the number of
home haemodialysis patients, Turkey, third in Europe
after the UK and Germany,’® rose to eighth in the world.
Planning and financing a healthy home haemodialysis
program is possible through close cooperation between
clinicians, health authorities, the social security institu-
tion and the private sector. In order to spread home HD,
which seems profitable for all stakeholders, its awareness
should be increased, service should be made available in
all cities, red tape should be minimised and procedures
should be reduced.”
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CONCLUSIONS

Turkish Nephrology has witnessed great developments
since its beginnings. Major steps have been taken in HD
and nowadays, all types of HD are used, including all the
latest scientific developments. Home HD has also gained
ground. As of 1 March 2019, the Dialysis Centres Regula-
tion was renewed.
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H 1oTtopia tng alpokdadapong otnv Toupkia
SAN,"' H.Z. TONBUL?
'Anatolia Kidney Foundation, Ankara, °Necmettin Erbakan University, Konya, Toupkia

Apxeia EAAnviknc latpikric 2020, 37(ZuurnA 2):231-236

H avackomnon tng lotopikng Stadikaciag epappoyrg Tng atpokdadapong (HD) otnv Toupkia amd tTnv apxr HEXPL on-

Hepa. Mmopei eUkoAa va @avei 0Tt ol 16pUTEG TNG Neppoloyiag ékavav HeYANeG Buaieg Tou Sev emtuyxdvovTal €0-

KoAa orjpepa. H idpuon kévipwv alpoka®apong ntav emiong xpovoRopa kat SUCKOAN. H mpwtn epappoyn £YVE To

1962 otnv latpiki xoAn tou MNavemoTtnuiov TNG Aykupag. Autri akohouBnoe to 1965 n latpikry ZxXoAn Tou MNavermi-

otnpiou Cerrahpasa. Ta cuoTtrpata Kataypagng atpokdabapong ekivnoav to 1989. Irjuepa, uTTApXoLV TrEpimou 884

KkévTtpa alpokdBapong otnv Toupkia, Ta SVO TPiTa TWV ommoiwv gival IBLWTIKA Kal To éva Tpito Snuooia. To K6GTOoG Vo-

onA&iag auTtwyv Twv aocBevwv KaAumtetal amd tTnv Ku€épvnon kat dev amatteitat i mMAéov MANpwur. Ta Kévipa autd

gival Steomappéva og oAOKANpEN TNV Toupkia Kat Sev umtdpxel acOevrig Tou MéBave €€ attiag tng SuvaTtoTnTag yia at-

pokdBapon. Ot acBeveig pETAPEPOVTAL ATTO KAl TIPOG TA OTTITIA TOUG SWPEAV KAl TIAPEXOVTAL YEUHATA ATTO TA KEVTPA

alpokdBapong. Ot S1adikaoieg kat ol Kavoviouoi Tou oxetiovTtal Pe TNV alpokdBapon gival KaAd opyavwpévol. OAa

Ta KévTpa emomtevovTal SUO POPEG TOV XPOvo. ATid To 2000 EQAPUOCTNKE TTIPOYPAUMA TIIOTOTIOINTIKWY Kal To €§0U-

Ol0S0TNUEVO TIPOOWTTIKO €XEl EKTTAIOEVTEL Kal €XEl AABEL TIIOTOTTOINTIKA TIEVTAETOUG S1dpKelag. MNpoogata oTolxeia

Seixvouv otL otnv Toupkia urtdpxouv mepimou 63.349 acBeveic kal 17.322 CUOKEVEG. To €TiOL10 TTOCOOTO BVNOIUOTN-

Tag €ivatl 15%. O apOud¢ Twv acdOevwy TTou KAVouv Kat’ oikov alpokdBapon Eemépaoe Toug 800, TOMMOOETWVTAG TNV

Toupkia otnv tpitn Béon otnv Evpwrn.

.............................................................................

............................................................................

Né&erg evupeTnpiou: Iotopia TnG alpokdBapong Toupkia, Kat’ oikov aipokdBapon Toupkia, Neppoloyikd apxeio
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Peritoneal Dialysis (PD) in Turkey was first applied in 1950s by Kemal Onen

in Istanbul Haseki Treatment Clinics. In Ankara, it was first applied by Nihat
Sipahi at the Ankara University Faculty of Medicine in 1958.In modern sense,

H otopia tng mepitovaikng
k&dBapong otnv Toupkia

PD applications started in Istanbul University, Faculty of Medicine Treatment

Cliniciin 1965. In Ankara, it was first applied at Hacettepe University, Faculty

Mepidnyn oo Télog Tou dpBpou

of Medicine by Seref Zileli in 1969. CAPD was first applied at Istanbul Uni-
versity Faculty of Medicine in 1981. The recording system started in 1994 by

the coordination of the Turkish Society of Nephrology and Ministry of Health.
2018 reports show that there are 139 PD centers and 3192 patients in Turkey.

1. INTRODUCTION

J. Kolff developed the first functioning artificial kidney
for the treatment of patients with uraemia in Holland in
1940. Frank Seligman and Jacob Fine put peritoneal dialy-
sis (PD) into practice in 1946 with peritoneal irrigation. In
1950, Odell conducted a literature review of 101 patients
and these procedures were reviewed.'™

In Turkey, Kemal Onen first applied PD with Celal Oker
and Tahsis Artunkal on two patients with septic abortion
and acute renal failure (ARF) by placing two catheters in
the peritoneal cavity on both sides, filling from one side
and draining from the other side with Ringer’s solution in
the early 1950s.>” The first publication on the history of PD
in Turkey was by K. Onen et al 19682 (figures 1, 2).

In modern sense, Ugur Ulki first applied PD at the
Istanbul University Faculty of Medicine Treatment Clinic
in 1965. The first domestic commercial PD solutions were
produced in 1965-1966. Ali Gurcay applied PD with peri-
toneal catheters which he brought to Turkey from the USA
in acute renal failure cases in Erzurum, a city in eastern
Turkey in 1971.5°7°

In 1964, the first acute peritoneal dialysis applications
started by Necdet Kocak and Erciiment Ozdag. Between
1968 and 1970, chronic renal failure patients received
intermittent PD. After 1973, it became routine to apply
chronic intermittent PD on patients. In 1979, with the use
of Tenckhoff catheter, patients themselves began to apply

Key words

Continuous ambulatory peritoneal dialysis
(CAPD)

First applications

History of peritoneal dialysis

Peritoneal dialysis (PD) to day

Turkey

chronic intermittent PD. Necdet Kogak and his team applied
bottle dialysis on the 18 patients using Tenckhoff catheter
by waiting for 6-8 hours in the abdomen, as Popovich

Figure 1. Modification of Maxwell’s practice was first applied from Groll-
man’s method in Turkey.’
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-
-

Figure 2. Weston and Robert’s chuck catheter first used in Turkey.’

and Moncrief described. Bottle dialysis was applied on
two patients at Akdeniz University, Faculty of Medicine
in 1982, but it was not published.’-’? Ambulatory PD in
the modern sense started in 1985 with plastic vacuum
bags and Braun connection sets and Tenckhoff-type silas-
tic permanent catheters. The first article on Continuous
Ambulatory Peritoneal Dialysis (CAPD) was published in
Ankara Medical Bulletin.?"2

After Ayla San was appointed to establish the Faculty
of Medicine and Department of Nephrology in Atatiirk
University in 1973, she first applied hemodialysis and
later PD to outpatients. She started CAPD application at
the Ataturk University Faculty of Medicine, Erzurum in
1992¢ (fig. 3).

At the same time, Semra Bozfakioglu started CAPD at
Istanbul University in 1994.

Automatic PD (APD) applications have also been im-
plemented.?’” CAPD bags were produced by Eczacibasi
Company. The Turkish Multicentre Peritoneal Dialysis Study
Group contributed to the regulations for it’s clinical use
(1998).”* Research has progressed greatly in Turkey since
2008 and about 316 scientific publications on PD have
emerged.*'¢

A.SAN

Figure 3. An outpatient on peritoneal dialysis (PD) at Erzurum Atatiirk
University (1980).

2. PERITONEAL DIALYSIS TYPES APPLIED TODAY?

2.1. Acute Peritoneal Dialysis

In this classical technique, a temporary catheter is used.

2.2. Chronic Intermittent Peritoneal Dialysis (IPD)

Dean'’s prosthesis and Gotloib’s device or continuous
peritoneal catheter (Tenckhoff) used as catheters.

2.3. Continuous Ambulatory Peritoneal Dialysis (CAPD)

Permanent peritoneal catheter used.

2.4. Automated Prolonged Dwell Peritoneal Dialysis
(PDPD) and Continuous Cyclic PD (CCPD)

This is essentially another form of CAPD. The difference
is that the solutions are changed automatically at night.

2.5. Continuous Equilibration Peritoneal Dialysis (CEPD)

It is similar to CAPD except that the patients are not
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ambulatory. CEPD was applied to five hypercatabolic and
seven non-hypercatabolic patients with ARF or exacerba-
tion of CRF.

All of these PD types can be applied in Turkey.

3. RESULTS

3.1. Worldwide Firsts in peritoneal dialysis'”

1923: Ganter (University of Wurzburg)

1924: USA and Germany Intermittent PD

1976: Popovich et al. First CAPD experience

1978: Oreopoulos et al. CAPD with plastic bags (Toronto
Western Hospital Technical).

3.2. Peritoneal Dialysis in Turkey’®

Late 1950s: ARF patients were treated through bottle
dialysis

1968: Chronic Renal Failure (CRF) patients were treated
with bottles

1980s: A small number of CRF patients were treated
with CAPD with imported bags

1989: The first CAPD was applied at the Paediatric
Department of the Ankara Medical Faculty (N. Timer,
M. Ekim)

Since 1994: CRF patients were treated with CAPD, with
bags produced in Turkey.

3.3. First practices in acute peritoneal dialysis™

Early 1950s: Treatment Clinic at Istanbul Haseki Hospital
(C. Oker, T. Artunkal)

1958: Ankara University Medical Faculty (N. Sipahi)
1969: Hacettepe University Medical Faculty (S. Zileli)
1967: Ege University Medical Faculty (S. Yeginboy, A.
Cura)

1971: Atatlirk University Medical Faculty (A. Glircay)
1978: Istanbul Social Security Institution Training Hos-
pital (F. Karakullukcu)

First Domestic Peritoneal Dialysis Solution Production,
produced by Eczacibasi (1994)

3.4. First applications in continuous ambulatory

peritoneal dialysis™

1981:Istanbul University Medical Faculty (N. Kocak et al)
1982: Works initiated on two patients at Akdeniz Uni-
versity Medical Faculty, but they were not published
1982-1983: Atatirk University, Medical Faculty practice
on two patients (A. San)
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First thesis on CAPD (1983, A. San)

1984: Ankara University Medical Faculty (B. Erbay, O.
Karatan)

1985: CAPD results of Istanbul Samatya Istanbul Social
Security Institution Training Hospital as presented at the
congress held in Erzurum (F. Karakullukgu).

4. DISCUSSION

4.1.

Tab

According to the Turkish Society’s of Nephrology
(TSN) 2018 Report?

A decline in the number of patients undergoing PD
after the peak in 2008 is noteworthy. There is a clear
downtrend, which is continuing for a decade.
According to USRDS data, although hemodialysis (HD)
is the most common dialysis type worldwide, in Turkey
PD is widely used.

The aetiology of decreasing PD rates seems to be multi-
factorial. There is no significant increase in new recruited
patients (2017:876/2018: 886). Moreover, the drop-out
rate is high (total deaths or modality switches: 1,007).
Renal transplantation was performed on 157 patients
(5.0% of all PD patients).

Inadequate dialysis and PD-related infections seem to be
the most important factors for switching to HD, followed
by mechanical complications and ultrafiltration failure.
The most common non-infectious complications in PD
patients are obesity and hernias.

Itis noteworthy that PD patients are younger than HD
patients.

The ratio of patients with hypoalbuminaemia is higher
in PD than in HD.

Cardiovascular diseases are the most common death
causes among PD patients, followed by cerebrovascular
diseases and infections.

The number of patients (including paediatric patients)
who started PD for the first time in 2018 is 886 (CAPD:
669 and APD: 217) (tables 1-4).

le 1. Distribution of prevalent peritoneal dialysis (PD) patients

according to peritoneal membrane permeability at the end of 2018
(according to data obtained from 32 centres).?

n %
Low 85 9,06
Low-average 332 35,40
High-average 365 38,91
High 156 16,63
Total 938 100,00
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Table 2. Distribution of causes of transfer to hemodialysis (HD) in prevalent ~ Table 4. Number of peritoneal dialysis patients in Turkey.?0?!
peritoneal dialysis (PD) patients in 2018.

n % g
o § -
= W oa,
Inadequate dialysis 148 30,33 2 w3
-
PD-related infection 93 19,06 ] M-
g NI
Mechanical complications 88 18,03 E S 2 g
Ultrafiltration failure 77 15,78 R 4 s 5
583
Patient preference 43 8,81 _F =T
233
Psychosocial causes 22 4,51 27 ‘ ‘ ‘
g o
a
Other 17 3,48 1 I | |
Wis P O o o Lo - T - - T - R = s T . 4 - - -
Total 488 100,00 5889888388888 ¢8:;58¢83z:3¢8

5. CONCLUSIONS
Table 3. Number of peritoneal dialysis (PD) centres at the end of 2018

in Turkey.? . L
The 2018 Joint Report of the Ministry of Health and the
n % Turkish Society of Nephrology shows that, in Turkey, there
n are 139 PD centres and 2,139 patients, 1,053 on CAPD and
Ministry of Health 74 53,24
3,192 on APD.
University 48 34,53
) With the contribution scientific research and experi-
Private 17 12,23 X .
ence, PD, which started 50 years ago in Turkey, has reached
Total 139 100,00

world standards.

MEPIAHWH

H 1otopia tng mepitovaikng Kabapong otnv Toupkia
A. SAN
Anatolia Kidney Foundation, Ankara, Toupkia

Apxeia EAAnVIKriG latpikric 2020, 37(ZuunA 2):237-241

H mepitovaikn aipokd®apon (PD) otnv ToupkKia epappooTnKe yia mpwtn @opd tn dekaetia Tov 1950 amd tov Kemal
Onen otnv KAwvikA Bepaneiag Haseki Tng KwvotavTivoumoAng. Xtnv Aykupa, EQAPUOCTNKE yia TTPWTN @opd To 1958
amné tov Nihat Sipahi otn ZxoAn latpikng tou Mavemotnuiov TNG AyKupag. 3Tn ocUyXpovn €MoxH, Ol EPAPUOYEG TTE-
pltovaikng aipokdBapong Eekivnoav oto MNavemoTtnpio tTnG KwvotavtivourmoAng, To 1965, otn IxoAr latpikng. tnv
AYKUPQ, EQAPUOCTNKE YIA TIPWTN popd To 1969 oto MNMavemoTtripio Hacettepe otnv latpikr XxoAn and tov Seref Zileli.
H ocuvexng mepumatnTikn mepitovaikn kdBapon (CAPD) e@apudOoTNKE yia mpwtn @opd to 1981 oto NavemoTthio TnG
KwvotavtivourmoAng otnv latpikry ZxoAr. To cvoTtnua Kataypang Eekivnoe to 1994 pe cuvtoviopod TNG TOUPKIKAG
Negppoloyikrig Etalpeiag kat tou Yrmoupyeiou Yyeiag. Ot ekBéoelg tou 2018 Seixvouv OTL uTtdpyouv 139 kévtpa mepL-
TOVAIKN G alpokdaBapong kat 3.192 acBeveic otnv Toupkia.
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Né&eig evupeTnpiou: Iotopia mMepiTtovaikng kaBapong, Mepitovaiki kABapon (PD) onuepa, NPWTEG EQAPUOYEG, SUVEXNG TTEPUTATNTIKNA
mepttovaikn kdBapon (CAPD), Toupkia
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[XZAAMIKH IATPIKH

What did al-Razi (Rhazes) quote from
Philagrius of Epirus on kidney diseases in
Kitab al-Hawi fi al-Tibb (Liber Continens)?

OBJECTIVE Kitab al-Hawi fi al-Tibb/Liber Continens of Rhazes is a significant
work because it presents valuable quotations from the works of Greek, Indian
and Arabic authors. These quotations also render Rhazes’work important for
the history of medicine because it provides us with information about writ-
ings that have not survived. Philagrius of Epirus, who practiced medicine in
Thessaloniki during the third or fourth century, is one of the most prominent
and important writers included in Rhazes’ work. The purpose of this study
is to present quotations from Philagrius from Continens on kidney diseases
and introduce and register them to the culture, literature and history of
medicine in the English language. METHOD The Arabic and Latin editions of
the 10th book of Continens were used in this study. Twelve quotations related
to urogenital diseases from Philagrius were identified in both in Arabic and
Latin texts. Consequently, these fragments are compared to each other,
translated into English, and discussed in the light of literature on the history
of medicine. RESULTS AND CONCLUSIONS These quotations relate to kidney
pains, kidney stones, diabetes, and genital diseases. Philagrius’ writings had
also been adopted in the Islamic world through their translations into Arabic.
Considering that Philagrius’ works have not survived today, it is important
that quotations from his works are found in Rhazes’ Continens; as some of
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these relate to nephrology.

1. INTRODUCTION

Abu Bakr Muhammad b. Zakariyya al-Razi (865-925
AD) is one of the most notable clinicians of all time. Known
as Rhazes in the West, he is reported to have written ap-
proximately 200 or more books, half of which on medi-
cine."? Although Kitab al-Hawi fi al-Tibb/Liber Continens
is a posthumous treatise, it is one of his most important
works, completed thanks to the vizier of Buwayhid ruler
Rukn al-Dawla (r. 935-976), namely Ibn al-‘Amid (d. 970),
who bought the unfinished notes of Rhazes from his sister
Khadija and had his students compile them for him.>-*This
book contains many quotations from various works of
previous and contemporary writers, including the names
of these writers and their works. Continens was translated
into Latin by Farraguth in Sicily in 1279 and was published
in Brescia in 1486.%° This is an important book for the history
of medicine because it contains quotations from substantial
authors’ works, most of which have not survived today.”

Rhazes
Urinary system diseases

Consequently, and as a result of these quotations, we are
now able to gain a greater insight regarding these works
and their contents. A prominent writer included in Rhazes’
work is Philagrius of Epirus.

Philagrius, the brother of the physician Posidonius, is
a Greek physician and writer who was born in Epirus and
practiced medicine in Thessaloniki during the third or
fourth century. Although Philagrius followed the Galenic
doctrine, he was considered an eclectic who also focused
on the Pneumatists’ views.5® According to Suda,’ a 10th-
century Byzantine encyclopaedic lexicon, Philagrius com-
piled medical books including 70 monographs, various
composite works whose numbers are comparable to the
monographs written, and commentaries on Hippocrates.
None of his complete works is preserved or found today.
However, certain fragments have been preserved following
his death in works of other authors in either Greek (or in
their translations) or Arabic.” Philagrius was considered a
distinguished surgeon and gynaecologist® and was also



PHILAGRIUS ON KIDNEY DISEASES IN LIBER CONTINENS

famous for providing accurate diagnosis and treatment for
many spleen diseases.®® The fragments from his writings
on internal diseases are found in the works of Aetius and
Oribasius.? Sezgin' states that the Islamic world recognises
Philagrius directly from his writings or from the works of
Oribasius of Pergamum, Alexander of Tralles, and Paul of
Aegina. Sezgin also informs us that according to Ibn al-
Nadim, Abd'l-Hasan al-Harrani (d. 980 AD) had translated
some of Philagrius’ books into Arabic. Furthermore, and
according to Ibn Abi Usaybi‘a, in the 11th century, ‘Al
b. Ridwan, an Egyptian physician, has compiled several
significant parts from Philagrius’work on healthy and deli-
cious beverages. The majority of the fragments related to
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2. MATERIAL AND METHODS

The Arabic and Latin editions of Kitab al-Hawi''/Liber
Continens'? were used in this study. Topics related to uro-
genital system diseases are included in the tenth section of
Continens: “fi amrad al-kula wa majari al-bawl wa ghayriha'’/
de dispositionibus renum et vesice et aliqualiter veretri
tractans continet tractatus tres (In Latin edition, 1509,
Book 23)".? First of all, 12 quotations from Philagrius were
identified in both Arabic and Latin texts, and were subse-
quently compared to each other before being translated
into English (tab. 1) as presented in the results section. It is
shown that these quotations relate to kidney pains, kidney

Philagrius’ works, translated into Arabic, have also been
preserved in Rhazes’ Continens.” The purpose of this study
is to present Philagrius’ quotations on kidney diseases in
Continens and to register them in the culture, literature and
history of medicine in the English language.

stones, diabetes, and genital diseases.

3. RESULTS

Quotation 1 concerns the symptoms and signs of kid-

Table 1. Quotations from Philagrius in both Arabic and Latin editions of Kitab al-Hawi/Liber Continens.""'?

Rhazes - Liber Continens

Abu Bakr Muhammad b. Zakariyya al-Razi - Kitab al-Hawi fi

al-Tibb
ill (4 g ladl IS — A A Gp eaa S 51

“Filogorius: Accidit laborantibus dolore renum dolor in dorso et ancha et
lumbis cum ponderositate: an forte accidit sincopis et deterius erit si urina
eius fuerit arenosa aut sanguinea an forte accidet ei cum ea febris vertigo et
frequentatio vomitus."’?

“Filogorius de secundo capitulo de lapidibus dixit: lapides qui generantur
citrini et albi non indigent minutione sed laxatione cum scamonea ad
substantiam colere: et regimine cum nutrimentis: ut non generetur flegma: et
proprie in eis quibus generatur flegma etiam trahitur superfluitas ad membra
alia per fricationem, calefactionem et similia, si negocium fuerit leve!"’?

“Filogorius dixit in libro eius ad Georgium de lapidibus: illum qui mingit
harenam noli minuere: sed laxa eum de colera ru(bea) et nigra: mediocriter
attenuando nutrimentum eius: ita tamen quod sit fri(gi)Jdum cum hoc"’?

“Filogorius dixit. Debet etiam evitare satietates nauseativas: quoniam ipse
sunt origo huius passionis. Etiam da ei in potu de decoctione nigelle et asse
fe. Ad mundificandum vesicam de lapidibus quae in ea sunt."”?

“Hoc est medicamen mirabile quod descripsit pro Filogorio. Dixit: frangit
lapidem et prohibet quod non generetur lapis: et mitigat dolorem renum de
apostemate calido aut alio: quoniam mirabile est ad hoc: et convenit lapidi
renum valde: quando uva als urina nigrescit, Accipe olam fictilem novam: et
lava eam cum aqua ebullita in ea: et postea eam desiccando de ipsa aqua:
macta byrcum etatis quattuor annorum: ac de mediocri sanguine: RY in ipsa
ola: dimittendo ipsum in ea dum ligetur: deinde incide ipsum in partibus
parvis in ola ponendo super eum pannum rarum: et dimittendo ipsum sub
celo in sole et luna similiter dum desiccetur valde caute ne inveniat eum
aqua pluvialis: aut aliquo humectatio: aut aliud contrarium: unde habita
perfecta desiccatione in eo: tere aliquam partem cum modica parte spice
in tantum inquantum bonus sit odor ipsius. Dando de eo in potu aureo
pondera ii. cum vino dulci: et hoc debet fieri in tempore quietis doloris: et
mirabilis erit effectus ejus."’?
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Table 1. (continued) Quotations from Philagrius in both Arabic and Latin editions of Kitab al-Hawi/Liber Continens.""'?

Rhazes - Liber Continens

Abu Bakr Muhammad b. Zakariyya al-Razi - Kitab al-Hawi fi

al-Tibb
ol (5 glad) IS m g S L3S b e Sy il

De fissura pro lapide: dixit quidam antiqui scindunt pro lapide renum de parte
posteriori in lumbis: et in hoc erit fallacia: imo derisio: quoniam fissura vesice
salvantur plures: videlicet quorum carnes sunt humide. Etiam illi quibus non
accidit apostema: et ipsorum vulnera putredinem faciunt de levi salvantur.
unde qui patiuntur apostema difficilem habebunt sanationem: quoniam
in iuvenibus accidit apostema calidus penes fissuras: et in senioribus non
adherent vulnera: sed in pueris non accidet apostema: et ipsorum vulnera
consolidabunt. Ideo in eis ipsa passio erit levior. Lapis magnus de levi
detinetur: et difficilis erit egressio eius. Sed parvus econverso: et rotundus
facilem habet exitum. Quod si ipse fuerit asper: laborans eo potentior erit
super fissuras: et aliud praeter ipsam: quoniam consuevit pati dolores, et si
fuerit levis: econverso. Ad faciendum mingere expedit quod fiat urinatio: si
ibi non fuerit apostema: nec dolor vehemens non quod apostema factum
fuerit ex lapide: aut ex aliqua coagulatione sanguinis: quoniam bona erit ad
mitigandum dolorem si remotum fuerit utrumque de meatu. Quod si difficile
fuerit valde: et non poterit cum ingenio instrumentum urinationis operari:
expedit quod fissura fiat inter sellam ani et testiculos modo parvo: et ponatur
cannula in ea ad emittendum cum ea antequam urinam. Quoniam melius erit
quod homo vivat cum ea antequam alio modo moriatur.’

De complemento et perfectione Filogorius dixit utendum est calefactione
pectinis cum balneo: pila: et oleo: et ponatur super pectinem spongia plena
aqua calida: et comprimenda est: et fricanda potenter: nisi cum ea fuerit
dolor vehemens: unde penes istud comprimere debes cum temperie: etiam
fricare: et post hoc impone in veretro de sambucino.”?

“De epistola Filogorii: de diabete dixit: semper tuum propositum sit ad
mitigandum sitim in primo cum potu agquae rosae aut succi rosae in
tempore ipsarum in quantitate unc xviii. Et patiens esse debet in aere
frigido valde: et loco occulto: et humido valde: utendo emplastris frigidis: et
nutrimentis frigidis: dum inde mitigetur sitis: et mitigata siti procede cum
clysteribus laxativis et lenificatione ventris. Dixit: provoca somnum ei cum
omni ingenio. Unde precipe quod curetur post mitigationem laxationis
cum pillulis aloe post clysteria: et cum logodione: postea utatur vomitu: et
emplastro sinapis. Licet non inveniatur in hac causa.”’?

“De libro Filogorii de dyabete dixit: hic morbus fit ex debilitate epatis: et
frigiditate totius corporis: ex satietate nauseativa: aut insomnietate et potu
aquae frigidae: verum tamen cum eo acci[dilt sitis valida nimis."

“De libro Filogorii de dyabete dixit: stude ad mitigandum sitim sicut diximus
tibi in capitulo mitigationis sitis: et mitigata ipsa siti clystere fiat cum rebus
laxativis et lenitivis pluries: deinde laxanda eum cum pillulis aloe confectis ad
modum cicerum in numero xi. Quoniam laxabunt efficaciter: deinde dimitte
eum per triduum: reiterando postea curam: et utendo vomitu facto post
cibum cum radice: etiam ventosis calidis positis super totum corpus. Etiam
calefactione facta cum millio praecipue super extremitates corporis: etiam
medicinis rubificantibus: deinde quiescat per dies: et utatur equitatione
cum temperie: et fricatione praecipue facta in extremitatibus corporis: etiam
balneo: et potu vini modice: quoniam inde sanabitur perfecte!”’?

“Filogorius dixit: confert illi cuius urina egreditur non voluntarie sessio in aquis
stipticis: etiam emplastra fieri debent ei cum substantia stipticarum rerum
et rebus metipsis: utendum est nutrimentis stipticis clysteribus: fricatione
spinalis, exercitio, sessione in aqua aluminis."’?

“Filogorius dixit quod illi quibus fluit sperma non voluntarie extenuantur
valde: et debilitatur: et moriuntur si durabile fuerit hoc!"’?

“Filogorius dixit quod illi quibus fluit sperma non voluntarie curantur per
sessionem in aquis stipticis: et illinitionem dorsi et pectinis cum iusquiamo:
fricationem corporis frequenter: per nutrimenta stiptica: usus exercitii et
laboris: dimisso otio: per cibaria dulcia et unctuosa: famem abundanter;
quoniam hec conferunt eis valde!"’?
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Table 1. (continued) Quotations from Philagrius in both Arabic and Latin editions of Kitab al-Hawi/Liber Continens.""'?

Rhazes - Liber Continens

Abu Bakr Muhammad b. Zakariyya al-Razi - Kitab al-Hawi fi
al-Tibb
bl (A g gladl liS— g 5) N\ S p deaa S5 5

“Filogorius dixit: curari debet qui durat per longum tempus et non perveniet
ad virilitatem: cum exercitio membrorum inferiorum: fricatione inguinis et
anche: et illinitione veretri et pectinis eius cum medicinis punctivis: sicut
cum pipere euforbio et cum potu vini odoriferi cum cibo de fructibus pini
magni et satirion et cum visu personarum pulcherrimarum absque ulla

proximitate facta cum eis dum perveniet ad potentem virilitatem."’?
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ney pains, which may represent a probable inflammatory
kidney disease:

Philagrius: kidney pains cause pain in the back, the hip
[Lat.anchal], and the low-back [with a feeling of] ponderos-
ity. It may also cause syncope and retention of urine if urine
is arenaceous and sanguineous, it may also cause fever and
vertigo and vomiting followed in succession [Lat. frequent
vomiting].'""'?

Quotation 2 is from Philagrius’booklet on kidney stones
and mentions the therapeutic treatment followed against
these yellow-white stones. Most probably, and according
to the principles of humoral pathology, these stones were
thought to be caused by excessive bile and phlegm. Hence,
it is recommended to purge the bile and to prevent the
phlegm as opposed to implementing venesection:

In his booklet (Lat. in the second chapter) on [kidney]
stones Philagrius said that: yellow-white stones do not require
venesection but instead laxation of the excessive yellow bile
with scammony and regime with nourishments in order to
prevent the production of phlegm. If this situation deteriorates,
the superfluous phlegm is drawn away to other members by
means of friction, fomentation and the like.""'?

Quotation 3 is taken from his book, Kitab ila Jurayj/Liber
ad Georgium, and provides valuable information regard-
ing kidney stone treatment. In this quotation, Philagrius
believes that the development of kidney stones is not
caused by excessive blood, but is instead facilitated by
bile. Therefore, Philagrius does not recommend bloodlet-
ting to cure this condition, but purgation of the bile [by
means of diarrhoeal.

On kidney stones, Philagrius said in his book, Ad Geor-
gium: do not let blood from him who passes water together
with stones, but purge him of the yellow bile. Continue his
nourishment to be soft and moderately purgative, thus it
becomes cold with it. [Lat. purge him of the red and black bile
by moderately lessening his nourishment, in such a manner
that it becomes cold with it.].""'2

Quotation 4 suggests that kidney stones are mainly
caused by meat consumption, and hence Philagrius under-
lines the necessity of abstaining from eating meat:

Philagrius said that: it is necessary to avoid meat (Lat. to
avoid satiety which induces nausea), because it is the main
cause of this disease. You should give him to drink a decoc-
tion of black cumin and fenugreek, because [this decoction]
cleanses the bladder from the stones in it.""'?

Quotation 5 relates to the admirable medicament of
Philagrius, which breaks the stone into pieces, prevents its
recurrence, and mitigates the kidney pain caused by hot
swelling and other reasons. The advent of this medicament
will be discussed separately in the discussion section.

This is Philagrius’ admirable medicament. He said that it
breaks the stone into pieces and it prevents its generation and
it mitigates kidney pain [caused] from hot swelling and others.
Since it is admirable for this purpose, it is very convenient for
kidney stones. When the grapes begin to turn black, take a new
earthenware cooking-pot, put water in it and boil. Then pour it
outand desiccate the pot. Slaughter a four year-old male goat,
take his midstream blood, put it in the pot and leave until it
coagulates. Then cut it into small pieces in the pot and place
a piece of cloth with a loose texture over it. Leave it in open
air both under the sun and moon until it dries thoroughly.
Avoid rain or anything moistened falling on it. When it is desic-
cated, pound a piece of it with such an amount of hyacinth
as to remove its malodour. Make him drink a spoonful [Lat.
2 aureus] together with sweet wine. You should perform this
when pain stops and you will admire its effect.”'?

Quotation 6 provides information on surgical proce-
dures to treat kidney stones. The incision of the kidney
stone from the posterior part of the lumbar region is not
recommended. However, bladder incision is reported to
be a significantly safer procedure. More specifically, forced
urination by puncturing the bladder between the anus and
the testicles is one of the recommendations:

On incision of the stone: he said that the ancients incised
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the kidney stone from the posterior part of the lumbar region.
Thereis arisk [Lat. fallacy, and indeed absurdity] in this [pro-
cedure]. More people are saved by incision of the bladder,
especially those whose flesh is humid and those to whom the
swelling does not befall, and those whose wounds suppurate,
areeasily saved. If the patient has swelling, it becomes difficult
[Lat. for those who bear from swelling, the sanation will be
difficult]; hot swelling occurs in young people during incision
and the wounds do not heal in elders, but in mature aged
persons [Lat. children (puer)] swelling does not occur and their
wounds heal. Therefore, they are more secured among them
[Lat. this disease is easier for them.] A big stone is incised easily
but removed difficultly. The opposite occurs in small stones
while medium [Lat. rotund] ones are removed easily. If the
stoneis hard, those suffering from it are stronger than others
during the incision, because they are accustomed to enduring
pain. But if the stone is soft, it is the opposite. On urination:
urination should be used if there is no swelling and vehement
pain, except in cases of swelling caused by a stone or blood
coagulation, because if both of them are removed from the
path, it mitigates the pain. When the situation is very difficult
and urine provocation is not possible [Lat. it is not possible
to use the urination instrument], a small incision is necessary
between the anus and the testicles. And then put a cannula
through which the urine flows. Living is better than death.’"'?

Quotation 7 provides information regarding the treat-
ment of urinary retentions:

In De complemento et perfectione Philagrius said: apply
fomentation to the pubes along with bathing, sitz-bathing and
oil. Put a sponge full of hot water on the pubes and compress
it and rub it strongly unless severe pain occurs. In that case
compress it gently and also rub it. Then pour lily [water] into
the urethra.’’'2

Quotation 8 mentions Philagrius’ treatment methods
on diabetes:

From Philagrius’ booklet on diabetes: aim to mitigate
patient’s thirst first by making him drink rose water or rose
juice, at that time make him drink two qutal [Lat. 18 uncia]
of it. The patient should be in very cold air, and in a secluded
and very humid place. Use cold bandages and cold nutriments
until his thirst is mitigated. When it is mitigated, you should
proceed with laxative clysters and relax the bowels. He said:
provoke him to sleep using every effort. He also said: [when
the insomnia, indigestion, inebriation become chronic and he
drinks cold water and his entire body becomes cold, the liver
becomes weak and the abovementioned treatments are not
sufficient for the disease (This sentence does not appear in the
Latin, but only in the Arabic text)], order him to treat himself
with aloe pills, clysters, and compound purgative pills following
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mitigation of the diarrhoea, then use vomiting and a mustard
bandage. Neither this is alone nor the cause of it is found.""'?

Quotation 9 clarifies the aetiology of diabetes and
recommends several treatment methods:

From Philagrius’ book on diabetes: he said that this dis-
ease occurs because of liver weakness, coldness of the entire
body, indigestion [Lat. nauseative satiety] orinsomnia, and by
drinking cold water. Excessive thirst occurs with this disease.
He said: you should mitigate the thirst following the method
we mentioned in the chapter on thirst mitigation. When thirst
is mitigated, inject a relaxing and softening clyster often. Then
instigate bowel movement with eleven chickpea-shaped aloe
pills because they cause diarrhea effectively. Then let him go
for three days, then reiterate the treatment; then make him
vomit using radish after the meal and hot cupping over the
whole body, and apply fomentation and fumigation especially
to the extremities of the body, and use rubefacient medica-
ments. Consequently, let him rest for several days. Make the
patient ride [a horse] in moderation, and especially rub his
body extremities; bathe him, and let him drink modicum
wine, because the patient will regain his health perfectly.”:'2

Quotation 10 provides treatment recommendations
for urinary incontinence:

Philagrius [said]: it is useful for him who has urinary in-
continence to sit in styptic waters and use bandages with
their dregs [Lat. bandages with styptic substances and their
dregs should be used] and styptic nutriments, clysters and to
rub the backbone continuously and to exercise and to sit in
waters with alum.™"?

Quotation 11 concerns involuntarily flow of sperm
(probably gonorrhoea). It is reported that this disease will
lead to death if it lasts long. Several recommendations are
provided to treat this condition:

Philagrius: those whose sperms flow involuntarily become
weakened and very lean. If the disease endures, the patients
will die. [In Latin text: Philagrius said that: those whose sperms
flow involuntarily] their treatment involves sitting in styptic
waters and anointing the back and pubes with hemlock [Lat.
with henbane] and frequently rubbing their bodies and [pro-
viding] styptic nourishments and using exercise and labour
and abandoning leisure and sweet fat foods and letting them
go hungry are needed, because these are very useful for jt.""'2

Quotation 12 concerns impotence; several treatment
methods are recommended:

Philagrius [said]: impotence is cured by exercising the
inferiormembers, by rubbing them and the groins and thighs;
by anointing the penis and pubes with pungent medicaments
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like pepper and spurge/euphorbium, by making the patient
drink odoriferous wine and eat big pine nuts, and satyrion; the
patient should continue to look at the most beautiful persons
without any intimacy until his lust becomes stronger [Lat. until
he reaches potency].""?

4.DISCUSSION

Philagrius is an important physician, surgeon and writer
who influenced subsequent writers with his writings. Al-
though his works are not saved today, several quotations
from them have been preserved in the works of many
notable writers. For instance, his accounts on urogenital
system diseases are included in Tetrabiblion of Aetius of
Amida (6th century AD):”? “Cap. 4. De calculosis renibus:
Archigenis and Philagrius’, “Cap. 8 Diaeta eorum quibus
renes e lapide laborant, reliqui vero totius corporis habi-
tus gracilis est: Philagrii’, “Cap. 24. De seminis in somnis
profluvio: Philagrii”

Philagrius’admirable medicament, mentioned by Rhazes
in Continens, is a very interesting example. Aetius of Amida’?
mentions Philagrius and provides us with information about
this medicament under the title “de hircino sanguine”. We
also encounter this medicament in Epitome of Paul of Aegina
(625-690 AD),’* and in Islamic geography, in al-Tasrif of
al-Zahrawi (936-1013 AD),”* in Kitab al-Qanan fi al-Tibb of
Avicenna (980-1037 AD),’¢" in Kitab al-Mukhtarat fi al- Tibb
of Ibn Hubal al-Baghdadi (1122-1213 AD),”® in al-Mdjaz fi
al-Tibb of Ibn al-Nafis (1210-1288 AD)™ - this medicament
was called “yad-Allah/God'’s hand” by him and its Turkish
translation (in the 16th century AD),?’ in Anmdazaj al-Tibb
of Emir Celebi (d. 1638 AD),?” and in Tadbir al-Mawlud of
Sha‘ban Shifa’1 (d. 1705 AD).?2 A very interesting point re-
lated to this drug is that no other writer except Rhazes in
the Islamic world mentions Philagrius’name. In addition, it
is very interesting that this drug is quoted so many times.
Hence, we can assume that it was either as effective as
suggested by these quotations or it had been proposed
because it seemed to be a very interesting drug, consider-
ing the difficulty to make it.

The surgical method called lithotomy is discussed in
detail in De Re Medica of Celsus (1st century BC — 1st century
AD).Z Itis also encountered in the quotations in Continens
of Rhazes that Antyllus (2nd century AD) provides very
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detailed information about the surgical removal of bladder
stones.”’’? Aretaeus of Cappadocia (1st-2nd century AD)*
does not provide any details in his work but recommends
surgery for persistent bladder stones that do not pass.
Aetius of Amida’® in his Tetrabiblion quotes from Philagrius’
account on surgery. Information similar to those written by
Philagrius is also found in the Epitome of Paul of Aegina.?
According to Adams,? Serapion’s (8th century AD) book
also contains information on bladder incision and describes
the insertion of a cannula for emergency urination in ad-
dition to lithotomy.

Diabetes, which is considered today an endocrine
disorder, was considered a kidney disease at that time,
termed urine diarrhoea by Rufus of Ephesus (late 1st — early
2nd centuries AD),? Rhazes’ quotations from Archigenes
on diabetes include similar terminology to that of Rufus.?”
Philagrius seems to have adopted the terminology of
Aretaeus of Cappadocia.?

As presented in the results section, it is seen that the
principles of the humoral model are used both in the de-
scription and treatment of these diseases such as purging
the bile, reducing the phlegm and bloodletting, etc. The
notion “contraria contrariis curantur”® —the opposite is cured
by the opposite—- is encountered in diabetes and urinary
incontinence treatment.

CONCLUSIONS

Philagrius’ works have not survived today. However,
his writings acted as a guide and a valuable source for
subsequent physicians. Itis evident that Philagrius’writings
had also been adopted in the Islamic world because they
were translated into Arabic. Therefore, it is important that
quotations from his works are found in Rhazes'significant
work Continens, and some of these quotations relate to
nephrology.
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MEPIAHYH

TinmapéBece o al-Razi (Rhazes) amd tov OIAAyplo Tov HITEIPWTN GXETIKA ME TIG A0OEVELEG
Twv veppwv oo Kitab al-Hawi fi al-Tibb (Liber Continens);
A. ACIDUMAN," C. ASKIT?
'Department of History of Medicine and Ethics, Faculty of Medicine, Ankara University, Ankara, 2Department
of Ancient Languages and Cultures, Sub-Department of Latin Language and Literature, Faculty of Languages,
History and Geography, Ankara University, Ankara, Toupkia

Apxeia EAAnviKric latpikric 2020, 37(ZuunA 2):242-249

ZKOMOX To Kitab al-Hawi fi al-Tibb/Liber Continens (Mepiektikd BiAio Tng latpikrg) Tou Padry amoteAei onUavTiko
£€pyo, KaBW¢ Mapouctddel MOAUTIUA AarmooTTAcpaTa anmod £épya EAAfvwy, Ivowv kat Apdpwv cuyypa@éwyv. Ta armoond-
opata autd kablotouv emiong To €pyo tou Palr onuavtiké yia Tnv lotopia Tng latpikng KaBWE pHag TTAPEXEL TTANPO-
@OpPiEG OXETIKA PE YpamTd mou Sev €xouv emlnoel. O OiNayplog tTng Hreipou, o omoiog aokoUoe 1aTPLKA oTn Ogcoa-
Aovikn Katd Tov TPITo 1) TETAPTO Alwva, AMOTEAEL £vav anmod Toug Mo a&lOAOYOoUG KAl OCNUAVTIKOUG CUYYPAYEIG TTOu
nepAauBdavovtal oto €pyo tou Padry. ZKomdg TNG TapoUoag HEAETNG Eival VA TTAPOUCIACEL ATTOOTIACHATA ToU DING-
Yplou amd Tto [MeptekTikd BiAio TnG latpikrig TTou AvagEPoVTal OTIG ACOEVELEG TWV VEQPPWYV KAl VA TA HETAPEPEL KAl Va
TA KATAYPAYEL OTOV TTOANTIOMS, TN AoyoTexvia Kat Tnv lotopia tng latpikng otnv ayyAiki Y\wooa. YAIKO-MEGOAOX
TNV mapovoa HEAETN XpNOolUoToInOnKav ol ekGOOELG 0TNV apaLKr Kat AaTivikn YAwooa tou 100u Bif3Aiou Tou lept-
&KTIKOU Bi3Aiov tn¢ latpikric. Evtomiotnkav Swdeka amoomdopata tou DIAdypLlou ou oxeTiCovTal LIE OUPOYEVVNTIKEG
aoBéveleg, TO00 oTa apafikd 600 Kal oTa AATIVIKA Keipeva. Ev ouvexeia, mpaypatomolriOnke cuykplon HETA&L Twv
ATTOCTIACMATWY AUTWY, HETAPPACTNKAV OTNV AYYAIKN YAWOoOA Kal eEETACTNKAV UTTO TO WG TNG BLBAloypagiag yia
TNV lotopia tng latpikric. AMOTEAEZMATA KAI ZYMMEPAXZMATA Ta anmoomdopata autd avagEéPovTal GTO VEPPIKO
AAYOG, TIG TIETPEG OTA VEPPJ, TOV S1aPTN KAl TIG ACOEVEIEG TWV YEVVNTIKWY 0pyAavwy. Ta ypamtd tou OiAdyplou ixav
UI0BETNOEI KAl OTOV IGAAUIKO KOG, HECW TWV PETAPPATEWY TOUG OTNV apafikr YAwooa. Aappdavovtag ur’ oyn Tt
Ta £pya Tou OINdyplou Sev €xouv eMIPBIWOEL CAUEPQ, EIVAL CNUAVTIKO OTL ATTOCTIACUATA ATTO TA £€pYa Tou gvtoTifovTal

A. ACIDUMAN and C. ASKIT

oo lNepiekTikd BifAio Tng latpikric Tou Palry kaBwg oplopéva anod autd agopouv otn Neppoloyia.

.........................................................................................................................................................

Né€erg evpeTnpiou: H doknon tng latpikng otn Bulavtivii ©ecocalovikn, Liber Continens, Mabrioeig Tou oupoTmoiNTIkoU CUGTAKATOG,

Rhazes, ®I\ayplog o Helpwtng
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[SLAMIC MEDICINE
[XZAAMIKH IATPIKH

A study on chapters related to nephrology
in Qifa'atu neqave fi tercemeti kelimati
Boerhdve by Subhi-zade ‘Abd al-Aziz Efendi
in the eighteenth century

OBJECTIVE: Subhi-zade “Abd al-‘Aziz Efendi (1735-1783), a chief physician,
translated the famous Dutch physician Hermann Boerhaave’s (1668-1738)
Aphorisms, known as Aphorismi de cognoscendis et curandis morbis in usum
doctrinae domesticae digesti, into Turkish as Qifa‘atu neqave fi tercemeti
kelimati Boerhave (1769). Turkish medical historians have found this work
important because it is one of the “first complete translations of European
medicine” for Ottoman medicine. This study aims to identify and evaluate the
topics related to nephrology in Qifa ‘Gtu neqave fi tercemeti kelimati Boerhave.
METHOD: In this study, manuscripts of Qifa‘atu neqave fi tercemeti kelimati
Boerhave registered in Siileymaniye Manuscript Library, Esad Efendi Collec-
tion, nr. 2462 and Beyazit State Library, Veliyiiddin Efendi Collection, nr. 2484
were examined. First, sections on nephrological diseases were identified, and
then Turkish texts written in Arabic letters were transliterated into the con-
temporary Turkish alphabet. English translations of Boerhaave’s Aphorisms
were used for comparison. RESULTS: The subjects related to nephrology in
this work are examined under the headings of “kidney pain” and“urolithiasis”.
The section on “pain of the kidneys” or “nephritis” consists of 14 aphorisms
(993-1006), explaining the causes, signs, symptoms, and treatments of
nephritis. The section on “urolithiasis” contains 26 aphorisms (1414-1439),
elaborating the causes, signs, symptoms, treatments, and interventional
methods, e.g., lithotomy, for kidney and bladder stones. CONCLUSIONS:
Qifa‘atu neqave fi tercemeti kelimati Boerhave on the approach of European
medicine to nephrological diseases was almost immediately transferred to
Ottoman medical literature. In this book, Latin and Greek medical terms,
such as nephritis, pelvis, ureter, calculus, and a surgical intervention called
lithotomy by Europeans, are probably used for the first time in Ottoman
medical literature.
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During the period known as Understanding and Translat-
ing Western Medicine (1730-1827) in the Ottoman Empire,
some physicians who knew a foreign language, such as
‘Omar Shifa’t (d. 1742), ‘Ali Munsht (d. 1733), and ‘Abbas
Vesim (d. 1760), tried to follow European medicine by
translating some Western works into Turkish. One of these
physicians was Subhi-zade ‘Abd al-‘Aziz Efendi (1735-1783),
who translated Aphorisms, a seminal work of the famous
Dutch physician Hermann Boerhaave, into Turkish.”-

Hermann Boerhaave (1668-1738), who used the knowl-

edge and concepts of iatrochemists and iatrophysicists, was
a pioneer physician in Europe in the eighteenth century. He
studied medicine at the University of Leiden. In 1701, he
was elected chair of theoretical medicine and soon became
an eminent clinician in Europe. His concept of medicine
was entirely Hippocratic, the main purpose of which is
to cure the patient. Boerhaave, who was Hippocratic in
teaching and writing, made valuable observations and
treatment rules as short aphorisms.” Gerard van Swieten
(1700-1772) and Anton de Haen (1704-1776), the leaders
of the Old Vienna School, and Hieronymus David Gaubius
(1705-1780), Albrecht von Haller (1708-1777), John Prin-
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gle (1707-1782), and William Cullen (1710-1790) were his
famous pupils.® His works Institutiones Medicae (1708) and
Aphorisms (1709) were translated into many languages and
published several times.**

The Ottoman chief physician Subhi-zade ‘Abd al-‘Aziz
Efendi, who was the son of Mehemmed Subhi Efendi, the
vaq‘a-nuvis (historian), graduated from the madrasa and
became a miderris (professor) at a young age. He was
appointed as court physician®”and was one of the early
physicians who studied medicine in Vienna.? He worked
as a chief physician between February and December
1776.5” He was appointed the qadi of Uskiidar (the judge
of Scutari) by the end of 17827 and was then deported to
Istankdy (Cos) in January 1783, where he passed away in
September 1783 at the age of 48. He was a poet and musi-
cian.He knew Arabic, Persian, Latin, Italian, and French.”?°

Subhi-zade ‘Abd al-‘Aziz Efendi’s work Qifa‘atu negave
fi tercemeti kelimati Boerhdve (excellent verses in the trans-
lation of Boerhaave’s words) is the Turkish translation of
Boerhaave's Aphorismi de Cognoscendis et Curandis Morbis in
Usum Doctrinae Domesticae Digesti.>>%” In the preface of his
work, Subhi-zade states that a copy of the book, written in
1135 AH/1722-1723 AD by Boerhaave (likely printing date
of his copy), who was famous among European physicians,
was brought to Istanbulin 1180 AH/1766-1767 AD. During
the reign of Sultan Mustafa lll, the physicians who knew
Latin suggested that the Turkish translation of this book
would benefit the general public. Thereupon, Subhi-zade,
one of the court physicians, was appointed by the Sultan to
translate the book into Turkish. He used the interpretations
of Gerard van Swieten, Boerhaave's student.>’"’? Herbert,
the Austrian embassy’s translator, assisted Subhi-zade with
the translation.’®’ The work was completed on Muharram
10, 1183 AH/May 16, 1769 AD.>""'2

Emine Atabek’® reports that Subhi-zade translated
“aphorism” into Turkish as “kelime,” meaning “word” or
“sentence,’and named the work“kelimat,”meaning “words”
or “sentences’, because it consists of 1495 aphorisms or
words or sentences. Sehsuvaroglu et al® explain that the
original work contains 1495 “fasl’, meaning “chapter’, or
“git‘a’, meaning “verse”’, and the word “qita‘at” in the title of
the work represents this as a plural. The work was found
in the first half of the twentieth century and introduced to
Europe by Ord. Prof. Dr. Akil Muhtar Ozden (1877-1949),

who later on received a medal from the Dutch State.”’”

This study aims to identify and evaluate the topics re-
lated to nephrology in Qifa‘atu neqave fi tercemeti kelimati
Boerhave and its importance in relation to the history of
Turkish medicine.
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2. MATERIAL AND METHOD

Manuscripts of Qifa‘atu neqave fi tercemeti kelimati
Boerhave registered in Istanbul’s Stileymaniye Manuscripts
Library, Esad Efendi Collection, nr. 2462 and Beyazit State
Library, Veliytiddin Efendi Collection, nr. 2484'? were ex-
amined.

Hermanno Boerhaave. Aphorismi de Cognoscendis et
Curandis Morbis in Usum Doctrinae Domesticae Digesti
(1737)," Boerhaave’s Aphorisms: Concerning the Knowledge
and Cure of Diseases With Useful Observations and Explana-
tions by J. Delacoste M.D. (London, 1715),”* and The Com-
mentaries Upon the Aphorisms of Dr Herman Boerhaave
Concerning the Knowledge and Cure of Several Diseases
Affecting Human Bodies by Gerard Van Swieten M.D. (Vol.
X, London, 1765 and Vol. XVI, London, 1773)'¢"” were used
for comparison.

First, the sections on nephrological diseases were iden-
tified, and then the Turkish texts written in Arabic letters
were transliterated into the contemporary Turkish alphabet
and compared with the English translations of Boerhaave’s
Aphorisms.

3. RESULTS

The subjects related to nephrology in Qifa‘atu neqave
fi tercemeti kelimati Boerhave are examined under the
headings of “Magale’ rabi‘a - Bab hadi ‘asar veca‘kilyeteyn
beyanindadur/The fourth section - The eleventh chapter
declares kidney pain” and “Maqale’ sadise - Bab thamin
hasat beyanindadur/The sixth section -The eighth chapter
declares the stone”.

3.1. Nephritis

The section on “kidneys pain” or “nephritis” or “inflam-
mation of the kidneys” consists of 14 aphorisms (993-1006),
explaining the causes, signs, symptoms, and treatments
of nephritis.

Subhi-zade ‘Abd al-‘Aziz Efendi says that when there is
an inflammation in the kidneys, called nephritis in Europe
and veca“ kiila in our [Turkish] terminology, the following
symptoms occur: a burning, pungent, acute, and inflam-
matory pain of the places where the kidneys are, an acute
continual fever, scarcity and frequency of urine, numbness,
or pain of the leg on the affected side, painful groin and
testicle on the same side, iliac pain, nausea, and continual
hiccups.’’2

There are four causes that contribute to nephritis. The
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first includes inflammatory causes, such as blows and
bumps, wounds, abscesses, swellings of the kidneys and
the adjacent parts, having to lie on the affected side, being
forced to lift an object, and the occlusion of the arteries of
the kidneys due to stones. The second cause constitutes
everything that prevents passing the urine attracted by the
kidneys to vi‘a’ bevliyye, called pelvis by the Europeans, and
then into the bladder in two ways, called berabikh in our
terminology and ureter in Europe. The third cause concerns
all the reasons for sending coarse pieces of blood to the
urinary tracts of the kidney (e.g., during intense running
and riding). The final cause points to the continuous con-
traction of the urinary tract.””2

When a great phlegmon occurs in the urinary tracts
that encircle the kidneys, the urine is often trapped, or
sometimes a very little, transparent and thin urine can
pass, which is one of the worst signs. Furthermore, when
the aforementioned phlegmon occurs, it often irritates
the adjacent nerves, causing a contraction in the stomach,
mesentery, intestines, and ureters, followed by hiccups,
nausea, vomiting, diarrhoea, ileus, hard urination, numb-
ness in the legs, and low back pain.’"2

Sometimes nephritis is resolved by the help of nature
or avoided by maturing and discharging, which nature
accomplishes in two ways: first, by a great quantity of red
and thick urine before the 7th or 14th day and, second, by
nosebleed at the outset of the disease.”’'?

Non-natural/human-made treatment is limited in four
ways: (a) the treatment of inflammation; (b) the preparation
and frequent use of emollient decoctions for inflammation;
(c) the preparation of clysters, fomentations, and baths of
the same kind; and (d) the continuation of a moist, soft diet,
and rest while avoiding the heat of the bed, especially when
lying on the back. If the pain and contractions exacerbate,
opiates become appropriate, and if vomiting occurs, warm
water mixed with honey is suitable. This method is also
beneficial for nephritis resulting from the obstruction of
stones in the kidneys and the urinary tract.”’’?

If the causes of the nephritis are severe and the inflam-
mation is neither resolved nor cured, and if it exceeds the
7th day, it is feared that it may turn into an abscess. The oc-
currence of an abscess can be inferred through the calming
of the pain, an increase in throbbing, repeated stinging, and
heaviness and numbness in the affected place. The signs
and symptoms of an abscess include severe throbbing
and inflammation and the prolongation of the affected
site, to which pus-like, stinky, salty, and putrefied urine
can be added. When an abscess is diagnosed, maturing
and softening medicines should be immediately admin-
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istered, and once purulent urine emerges, diuretics (e.g.,
whey of new milk or mineral water) and balsamic should
be prescribed.’"?

If suppuration continues, the cavities of the kidneys will
be eaten up and become dreggy in the form of a useless
bag; this characteristic fragmentation will also spread to
all organs. If the inflammation causes scirrhus, then flac-
cidity and numbness or palsy or lameness of the affected
leg will follow, which cannot be cured. However, if a small
portion of the inflamed matter is coagulated and trapped
in some of the smallest secretory ducts of the kidney, it
forms a basis on which the sandy portions of the leaking
urine gradually adhere to one another, forming a solid body
(i.e., stone), which will be explained in the stone section,
if Allah wills. Furthermore, this inflammation sometimes
causes gangrene; its symptoms include the sudden abate-
ment of pain without any cause, cold sweating, a weak and
intermittent pulse, hiccups, urinary retention or black urine
if not retained, with streaks in it resembling hair, stinking
with blackish pieces of flesh, and a sudden and entire loss
of strength.’"”?

Nephritis has diverse types and causes, and apart from
those that arise from the stone, the rest require almost the
same treatment.””’? Nonetheless, no disagreement exists
over the treatment methods, and often one treatment
is appropriate for the others. The occurrence of nephritis
with fever is usually caused by the urinary excretion of
the fever substance when cooked, which is immobilized
in the kidneys due to its thickness and density, resulting in
phlegmon form. Urinary retention is also caused by diseases
of the kidneys and ureters.”"’?

3.2. Urolithiasis

The section on “urolithiasis” or “the stone” contains
26 aphorisms (1414-1439), explaining on causes, signs,
symptoms, treatments, and some interventional methods
(e.g., lithotomy) concerning bladder stones.

Subhi-zade ‘Abd al-‘Aziz Efendi says that an insolv-
able object in the human body leads to the formation of
a layer that surrounds and adjoins the said object, which
will gradually gather another layer to turn into a stone. In
the kidneys, especially at the end of the renal arteries, if
the supply of blood dries up, a petrified substance similar
to sand appears, known as calculus in European terminol-
ogy and hasat in our terminology. The original petrified
material is always red, with layers that are red, white, and
black.These colours are indicative of the degree of insolv-
ability. This situation is familiar for those who know the art
of chemistry (i.e., iatrochemists).”
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The formation of the stone chokes the kidneys, obstructs
their ways, and consumes their flesh. As a result, dregs come
out of the bladder in the form of flesh and pieces of skin.The
whole kidney gradually begins to decay. The urine becomes
bloody, purulent, and fetid. Occasionally, inflammation also
occurs, especially in the adjacent decayed parts. The symp-
toms of a kidney stone include the feeling of obtuse pain
in the aforementioned location, urination of blood when
the patient takes a walk on the stone ground or becomes
tired by a carriage and other means, and sometimes the
discharge of small objects such as sand, stones, pieces of
flesh, and yarn-like materials.”?

When the stone departs from its place and reaches the
via’ bevliyye, known as pelvis by the Europeans, it prevents
the flow of the urine and causes an inflammatory pain from
there to the bladder through two ways, called berabikh
in our terminology and ureter in Europe. When the stone
crosses the two ways and reaches the bladder, it either goes
out or stays in the bladder and begins to grow. When the
stone reaches the bladder, it causes inflammation accompa-
nied by itching, ulcerations, purulent urination, stranguries,
obstruction of the urethra, no urination except in supine
position, and hectic fever and consumption. Sometimes
the stone enters the urethra and stays there. The symp-
toms of bladder stones include pain during, before, and
after urination, urination with driblets, white urine with a
mucous, thick, heavy sediment in a great quantity, itching
at the glans penis, and tenesmus while passing water. The
bladder stone is also felt by introducing a finger into the
anus or by probing with catheter.”

Physicians can treat kidney stones by (a) lessening the
petrified matter, (b) expelling it, or (c) reducing it to a state
that will cause minimal damage to the kidneys. Kidney
stones can be lessened by moist, soft, and moderately
salty food and beverages and by medicines helping the
vital powers. Kidney stones can be expelled by relaxing the
vessels with baths, clysters, and oleaginous liniments and
making the passages slippery with moistening emollients
and soft, gentle oily medicines; diuretics can be used to
drive the stones on by a gentle motion, and opiates can be
used to mitigate pain. Kidney stones can be reduced to a
safe state by preventing inflammation by bloodletting and
applying appropriate remedies, such as anodyne emulsions
and oleaginous, saponaceous, and glutinous medicines to
deal with rough stones. Some caution is required as that
claimed to be a specific dissolver for stones is not true and
has not been tested yet. Hence, the author [Hermann Boer-
haave] warns against the arbitrary use of objects introduced
as the true medication for stones. As noted earlier, given
the limited time available to understand the origin of the
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stone and seek a solution through experience, especially
to understand what is required with respect to the location
of the stone, it is not appropriate to arbitrarily prescribe an
object to the sufferer.’

When the stone has reached the pelvis, then clysters,
fomentations, and phlebotomy can be effective. When
the stone falls through the ureters into the bladder, then
itis essential to immediately expel it by oleaginous baths,
clysters, and the injection of oil lest the stone staying behind
grow larger and cause greater detriment.”

When the stone leaves the kidneys and enters the
bladder in two ways, known as berabikh, relief in kidney
inflammation symptoms and ureteral pain is observed. As
a result, before it grows and becomes noxious, it is neces-
sary to immediately expel it by oleaginous baths, clysters,
and injections while externally applying appropriate oils.™

If the stone enters the urethra and obstructs the pathway
(this is only known after being investigated by a gold probe),
itis necessary to remove it by oily injections, fomentations,
baths, suction, gentle pressure, or opening the penis or
the perineum using a special tool. If the stone is too large
to be extracted by the aforementioned means, the opera-
tion known by Europeans as lithotomy becomes essential.
Lithotomy is most effective when it is attempted with the
most appropriate route [Apparatus magnus], although the
safety of the patient may be compromised. Sometimes the
stone is easily extracted by dilating the urethra without
cutting it. However, when the stone is deep in the neck of
the bladder and prevents the passage of urine, it is conve-
nient to push back the stone into the bladder by inserting
a catheter into the urethra.”

4. DISCUSSION

In the seventeenth century, Salih b. Nasr-allah (d. 1669)
introduced a new medical system (i.e., iatrochemistry), of
which Paracelsus (1493-1541) made alchemy the basis, to
the physicians of the Ottoman Empire by his work called
Tibb Cedid al-Kimyavi. This new system influenced Ottoman
physicians such as ‘Omar Shifa’i (d. 1742) and “Ali Munshi of
Bursa (d. 1733) in the eighteenth century.’® ‘Al Munshi of
Bursa translated Hadrian Mynsichts’s, or Adrian Mintsicht's,
(1603-1638) Thesaurus et Armamentarium Medico-Chymicum
(Qrabadin Tercemesi or Qrabadin Mirab), Michael Ettmller’s
(1644-1683) Epitometius Medicina Institutiones Chymian
Rationalem (Quradat al-Kimya), and Rhazes’ (865-925) Kitab
al-Tajarib (The Book of Experiences) into Turkish.”

During the reign of Sultan Mustafa Ill (r. 1757-1774),
Mustafa Efendi of Tokat translated lbn Sina’s al-Qanadn fi al-
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Tibb into Turkish from Arabic for the first time (1761-1766).
Although Qanan was extensively used by physicians, it was
not translated until the eighteenth century.”® At the same
time, Subhi-zade translated Aphorisms of the Dutch physi-
cian Hermann Boerhaave into Turkish from Latin (1769).”
These translations illustrate that this era was a period of
transition when both classical and contemporary medical
works were translated into Turkish.

Turkish medical historians have ranked Qifa‘atu neqgave
frtercemeti kelimati Boerhave as a seminal work because it is
the first complete translation of a European medical book
for the Ottoman medicine.®”"* Subhi-zade ‘Abd al-‘Aziz
Efendi also used many Latin terms in this work. It is also
important because it contains William Harvey’s (1578-1657)
explicit descriptions of blood circulation in 1628, which
would be introduced to the Ottoman medical world more
than a century later.”®

A. ACIDUMAN and A. BALAT

The chapters on nephrology examined in this study
show that Subhi-zade kept some Latin terms intact in his
Turkish translation (tab. 1), for example:

Fasl 993. When an inflammation occurs in the kidneys,
the Europeans call it nephritis, which is called veca* kiila in
our terminology, its symptoms are..."

Fasl 1417. When the stone departs from its place and
reaches thevia’ bevliyye, which the Europeans call the pelvis...”?

Fasl 1435. If the stone is too large to be extracted by this
method, the operation called lithotomy by Europeans becomes
necessary.”

He also used many Turkish/Arabic medical terms for
Latin in his translation (tab. 2). Subhi-zade made a few
changes in his translation of the aphorisms, for instance:

Fasl 1434. If the stone enters the urethra and obstructs the

Table 1. Some Latin terms preserved in the Turkish translation of Boerhaave's Aphorisms.'

Turkish terms in Qifa‘at Latin terms in Qifa ‘at

Latin terms in Aphorismi English terms in Aphorisms

S ans Veca“kiila by i Nefritis Nephritis Nephritis
4dgeley Vi@ bevliyye sl Pelvis Pelvis Pelvis
&l Berabikh B BIE) Uvreter Ureteres Ureters
ISR Hasat sl salld Qalqalas Calculus Stone
Li sk Ghanghranya Gangraena Gangrene
Lua gl gl Litotomiya Lithotomia Lithotomy
ok Tlavus lleus lliac passion
s Seqiras Schirrus Schirrus

Table 2. Some Turkish medical terms and their Latin and English equivalents in Boerhaave's Aphorisms.’?

Turkish terms in Qifa‘at

Latin terms in Aphorismi

English terms in Aphorisms

i ganld

wendla daia elaa
=5

sl

I..Ia__l J‘ll_l_.ll.A

Laaal

Ol e
CJA-:I:
Sl adia

SlalesS

Felghamani Inflammation

Humma’ hadde’ d&’imi Febre acuta continua

Bevl Urina
Kula Rene
Mi‘de Stomachum
Masariqa Mesenterium
Em‘a Intestina
Fuvaq Unde ructus
Ghaseyan Nausea
Qay’ Vomitus
Khader sageyn Crurum stupor
Teshenniic Convulsionis
Hugneler Clysmata
Kimadat Fomenta

Inflammation
Acute continual fever
Urine
Kidneys
Stomach
Mesentery
Intestines
Belchings
Nauseousness/sickness
Vomiting
Numbness of the thighs and legs
Convulsions
Clysters

Fomentations
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pathway — this is only known after being investigated with a
[gold]* probe..."?

Fasl 1438. [In women,]** the stone is extracted by dilating
the urethra without cutting it."”

He also added some comments where appropriate. For
instance, in Fasl 1428, Subhi-zade translated Boerhaave’s
aphorism into Turkish under“tenbih” or“warning”and then
tried to explain it to the reader:

“1434. For as to any true dissolver or specific for the stone,
none as yet deserves any credit.”””

“Sect. MCCCCXXVIII. For no certain dependance can be
placed on the specific Lithontriptics hitherto discovered.””

“Fasl 1428. It should be known that what is claimed as be-
ing a specific dissolver for the stone is not true and has not yet
been tested. Hence, the author warns against the arbitrary use
of objects introduced as the true medication for the stone. As
noted earlier, given the limited time available to understand
the origin of the stone and seek a solution through experi-
ence, especially to understand what is required with respect
to the location of the stone, it is not appropriate to arbitrarily
prescribe an object to the sufferer.?
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Atabek™ states that it is not possible to compare the
numbers of Turkish “kelimat” with the numbers of “apho-
risms” in Latin since the order of chapters is not followed
in the Turkish translation. However, the aphorisms on
kidney pain and stones and their numbers are consistent
with Boerhaave’s Aphorisms in the same way that are the
numbers in his book and Latin? and English editions of
Gerard van Swieten’s commentaries.’s"”

We may conclude that Qita‘atu neqgave fi tercemeti
kelimati Boerhave on the approach of European medicine
to nephrological diseases in the eighteenth century was
almost immediately transferred to the Ottoman medical
literature. In this book, Latin and Greek medical terms such
as nephritis, pelvis, ureter, calculus, and a surgical interven-
tion called lithotomy by the Europeans are probably used
for the first time in the Ottoman medical literature.
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onpou ONavSou latpol Hermann Boerhaave (1668-1738), yvwotoi wg Aphorismi de cognoscendis et curandis morbis

in usum doctrinae domesticae digesti, ota TovpkIKA wg Qifa‘atu neqgave fi tercemeti kelimati Boerhave (1769). Ot Toupkol
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oel Ta Oépata mov oxetiCovtal pe tn Ne@poloyia oto Qita‘atu neqave fi tercemeti kelimati Boerhave. YAIko-MéBodoc:

3 € auTn TN HEAETN, e€eTAOTNKAV TA XEIPOYPAPA TOU Qita‘atu neqave fi tercemeti kelimati Boerhdve mou Bpiockovtal oTtn

BiBA0oOrikn Xelpoypdepwyv Sileymaniye, YuA\oyn Esad Efendi, ap. 2462 kat otnv Kpatikry BiBAloOrikn Beyazit, ZuA-

Aoyn Veliyiddin Efendi, ap. 2484. ApxIKd, evTtomioTnKav Ta THAKATA TTOU APOPOUV OTIG VEQPOAOYIKEG TTAONOEIG KAl

OTN OUVEXELA TOUPKIKA KEIUEVA YPAUMEVA UE APAPBIKA YPAUMATA HETAYPAPNKAV OTO CUYXPOVO TOUPKLIKO aA@dafnTo.

XpnotpomotiOnkav ayyAlkég LETAPPACELG TWV APoplouwV Tou Boerhaave mpog ocUykplon. AmoteAéouata: Ta Bépa-

Ta mou oxetiCovtal pe Tn Ne@poloyia e§etalovTal UTTO TIG EMKEPANISEG «VEPPIKO ANYOG» Kal «ouUpOAIBiaon». To TUN-

*  “Included by Subhi-zade.
**  Excluded by Subhi-zade.
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MO OXETIKA PE TO «<VEPPIKO ANYOG» 1 TN «VEPPITIOa» amoTteAeital amd 14 apoplopoug (993-1006), mou €nyouyv Ta ai-

TIQ, TIG EVOEIEEIG, TO CUUMTWHATA KAl TIG BgpaTeieg TNG VEPPITIOAG. TO TUAUA OXETIKA UE TNV «OUPOAIBIaoN» TTEPIEXEL

26 a@oplopoUg (1414-1439), mou PEAETOUV TA AITLA, TIG EVOEIEELG, TA CUUMTWHATA, TIG OEPATTEIEG KAL TIG ETTEUPATIKEG

HeBSBoUG, TI.X. TN AIBoTOUIO, YIa TIG TIETPEG OTA VEQPA KAl 0TV oupodOXo KUOoTN. Zuunepdopata: To Qifa‘atu neqgave

fi tercemeti kelimati Boerhdve ava@oplkd PE TNV TTPOCEYYION TNG EVPWTTAIKNAG laTPIKAG OTIG VEQPOAOYIKEG TTABNOELG

HETAPEPONKE oXeSOV ApEcwWE oTNV 0OwpaviKN aTPIKh BiBAoypagia. & autd To BiBAio, AaTivikoi Kat EANANVIKOI laTpl-

Kol 6pol OTTIWG N VEPPITIOA, N TTUEAOG, Ol AiBoL Kal 0 oLPNTHPAG, KABWG KAl MLa XELPOUPYLKA EMEUB Ao TTov ovouddleTal

amnd toug Eupwmaioug AiBotopia, xpnotpomolovvtal mMOavwg yia mpwtn @opd oTtnv 00w HavIKN 1aTpIkn BiBAloypagia.

NéEeig eupeTnpiou: Apopiopoi, Boerhaave, Ne@poloyikd mpofArjpata, Qita‘atu neqave fi tercemeti kelimati Boerhave, Subhi-zade

‘Abd al-‘Aziz
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Sha‘ban Shifa’i of Ayash and his
observations and suggestions for
nephrological problems in children

OBJECTIVE: Tadbir al-Mawlid written in 1701 by Sha‘ban Shifa’i of Ayash is
considered as the first book written extensively on child health and diseases
in the classical period of Ottoman medicine. The present study aimed to de-
termine and evaluate the topics related to nephrological problems in children
written in this book. METHOD: For this study, a copy of the manuscript of Tadbir
al-Mawlidfrom Sha‘ban Shifa’i of Ayash’s own handwriting was retrieved from
istanbul Siilleymaniye Manuscript Library, Mihrisah Sultan Collection, nr. 344.
Firstly, the nephrological sections of the manuscript were identified and Ara-
bic texts were transliterated into contemporary Turkish alphabets. RESULTS:
The subjects related to nephrology in the Tadbir al-Mawliad were discussed
under the main heading of “Diseases of kidneys and bladder” with three
subheadings: “Urinary tract stones in children”, “Urinary retention-voiding
difficulties in children”, and “Bedwetting.” The causes and treatment options
of kidney and bladder stones, urinary retention and voiding problems, and
lastly the causes and treatment of enuresis in children have been discussed.
It was noticed that Sha‘ban Shifa’i of Ayash benefited from the works of Ibn
Sina and Ibn al-Nafis, who were prominent physicians during the Middle
Ages. It can be deducted that the principles of humoral paradigm, which is
an accepted medical understanding of that period, was valid in explaining
the aetiology of nephrological diseases and their treatment. CONCLUSIONS:
These documents are important in terms of being the first written work about
the approach to paediatric nephrological diseases and urological problems
in children, written in the Ottoman period.
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Sha‘ban Shifa’t of Ayash

Tadbir al-Mawlad

determine and evaluate the topics related to nephrologi-

cal problems in children written in aforementioned book.

Sha‘ban Shifa’1 b. Ahmet was from Ayash; Shifa’t was
his nickname. He arrived to Istanbul at a young age and
studied medicine at the Stileymaniye Madrasa. His teacher

2. MATERIAL AND METHODS

was Hayatizade Buyuk Mustafa Feydi Efendi. In 1671, he
served as the chief physician of the palace during the reign
of Sultan Mehemmed IV and also worked in Siileymaniye
Hospital. He was a versatile man, who was interested in
history, poetry, and medicine. He died in Ayash in 1705.3

Sha‘ban Shifa’t wrote some valuable works in medicine
and history, e.g., Tadbir al-Mawlad and Shifa’iyye fi al-Tibb
or Risala-i Shifa’iyye. The latter consisted of three parts:
minerals, animal originated poisons, and their properties.’-

Tadbir al-Mawlid is considered as the first book written
extensively on child health and diseases in the classical
period of Ottoman medicine.”*The present study aimed to

For this study, the copy of manuscript of Tadbir al-
Mawlid from Sha‘ban Shifa’1 of Ayash’s handwriting (auto-
graph) was retrieved in istanbul Stileymaniye Manuscript
Library, Mihrisah Sultan Collection, nr. 344,and reviewed.
Firstly, the book sections related to nephrology were de-
termined and subsequently the Turkish text written in
Arabic letters was transliterated into the contemporary
Turkish alphabets.

3. RESULTS

We observed that the subjects related to nephrology
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were discussed under the main heading “Diseases of kid-
neys and bladder”and its three subheadings:“Urinary tract
stones in children”, “Urinary retention-voiding difficulties in
children” and “Bedwetting”. These sections discuss causes
and treatment options for kidney and bladder stones,
urinary retention and voiding difficulties, and lastly the
causes and treatment of enuresis in children.

3.1. Diseases of the kidneys and bladder

In this section, it is noted that: “Various diseases, each
of which is written and described in medical books, even
affect the kidneys and bladder”. Conditions in which cal-
culi are formed and voiding dysfunction in children are
explained in this section.?

3.1.1. Urinary tract stones in children. Sha‘ban Shifa’t of
Ayash states in the book that small stones appear in the
human body in five distinct places according to the former
physicians: kidneys, bladder, intestines, liver, and lungs,
but they also tend to develop in the stomach. However, in
children, urinary tract stones occur primarily in the bladder,
whereas in young adults, middle-aged, and elderly people,
they occur in the kidneys.*

Furthermore, he states that there are two principal
reasons that cause stone formation. First is material cause,
i.e., formation of sticky, thick phlegm, pus (from ulcerated
wound), or thickened blood. The second cause (efficient
cause) is heat. Heat diminishes moisture, and density of
that substance increases. If this condition lasts for longer,
stones appear as seen in children working in the hammam.*

The characteristics of stones are different in young and
old individuals because of the lower or excessive amounts
of accumulating substances. The location of stones can be
identified by the respective symptoms.*

He notes that this condition is commonly observed
in children who consume excessive food and move a lot
when their stomachs are full. This causes the formation of
dense humors due to insufficient digestion; however, this
can also be attributed to hereditary factors.?

In addition, he notes that wherever stones occur, treat-
ment is difficult (particularly in case of bladder stones). It
may be necessary to remove some of the bladder stones
by shattering them with a sharp-headed tool. However,
the principal treatment method in treating stones is to
dissolve the substances causing stone formation by some
drugs and subsequently remove them from the body by
vomiting or diarrhoea. Interestingly, he recommends use
of a fixer (such as plum or prunus) to prolong the effect of

A. BALAT and A. ACIDUMAN

calculi-dissolving drug used together with diuretics, and
stresses that each drug functions on its own.*

He emphasizes that the drugs used in bladder stones
should be stronger because the bladder is further away
from the kidney. Regarding that topic, he cites the treat-
ment knowledge from al-Majaz fi al-Tibb text written by
Ibn al-Nafis (1210-1288 AD) selected from the al-Qandn
fi al-Tibb by Ibn Sina (980-1037 AD). More specifically, he
mentions the drugs against urinary tract stones recom-
mended by Ibn Sina as well as lIbn al-Nafis (tab. 1).* He
explains two drugs in detail that could be very useful.
The first drug was named as “the hand of God” probably
because of its effectiveness. A 4-year old goat should be
sacrificed at the time a speckle of darker colour starts ap-
pearing on the skin of ripening grapes. After pouring the
first blood, the middle blood is taken to a container and
it is stored after fully drying in sun. This when given with
radish or celery juices was suggested to be very effective
in removing kidney and bladder stones.*

The second drug he mentions is the meat, either raw
or cooked, of a “special kind of sparrow,” which should be
consumed after salting. He explains the features of this bird
(Motacilla flava) in detail. Its name is “Taraghulidaytas” in
Greek (Atraghuliaytas in al-Majaz), “Safraghiyan” in Latin
(Safraghtn in al-Mdjaz), and “Kuyruk sallayan” in Turkish.

Table 1. Drugs that break calculi (Lithontriptics) as quoted from al-Mujaz
fial-Tibb by lbn al-Nafis.#

Turkish English

Herbal medicines

Altun oti The fern hart's-tongue
Baldin gara The maiden-hair fern
Harshaf The artichoke

Hasak The plant caltrop
Qust Arabian costus

Belesanuf chubughi
Belesanui habbi
Belesanui yaghi

Yanmish lahana yapraghi

Animal medicines
‘Aqgreblin yanmish kiili
‘Aqrebuf yaghi
Serchenun kili
Tavshan kli

Yumurta gabughinun kli

The wood of the balsam tree
The berries of the balsam tree
Balm

Burnt leaf of cabbage

Ash of the scorpion
Oil of the scorpion
Ash of sparrow
Ash of the hare
Ash of eggshell
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He states that its colour is slightly yellow, and it is very
commonly found around Ankara.*

3.1.2. Urinary retention: voiding difficulties in children.
He states that there may be several reasons that facilitate
urinary retention and/or voiding difficulties. These reasons
include renal and bladder insufficiencies, swelling of the
bladder neck and urethra, or diseases of other organs.
Sometimes there is blood clotting, pus, or accumulation of
flatus (from the body) that do not dissolve easily on urine
flow paths. When the temperament of bladder is cold,
has a thick/strong body and distorted shape (described
as bent), urinary retention may occur if the abdominal
muscles are not used. Sometimes, it can also be caused by
alternating hot and cold conditions or trauma. However,
all these causes can be distinguished from each other by
their symptoms. Occasionally, flesh formation in the uri-
nary tract prevents normal urine flow. Provided that this
obstruction is identified by the respective symptoms, it may
be controlled through the insertion of a catheter into the
penis. He describes the catheter in detail and highlights
that this should be performed by an experienced person.*

Furthermore, Sha‘ban Shifa’temphasizes that the under-
lying causes of retention or difficulty in urination should first
be thoroughly investigated. If the reason for this obstruction
is pus/thick humor, it can be treated by medicines (strong
diuretics) that remove the obstruction and eliminating the
causative substances (tab. 2).# For breastfed children, he
recommends that their mother should consume cooked
radish or black chickpeas, to eliminate this problem.?

He mentions that laxatives and diuretics are important
in the treatment process, and drugs used in the treatment
of kidney and bladder stones are also effective in this condi-

Table 2. Strong diuretics and medicines for urinary retention-voiding
difficulties.*

Turkish English

Herbal medicines
Daqa Seed of wild carrot
Futrasaliyan

Qust

Rock-parsley

Arabian costus
Sisaliyas Assafoetida
Turpun cirmi ve yapraghi Body and leaf of radish

Egir The sweet flag; or orris

Animal medicines
Gelincik methanesi Bladder of the weasel

Tatl su yengecintn kuli Ash of the cray-fish

259

tion as stated by Ibn Sina. Because urinary retention may
be caused by blocking of the urinary tract by substances
such as blood and pus, the drugs (particularly the radish
and its leaves) will eliminate these substances.”

In case of severe bladder outlet obstruction, he recom-
mends the insertion of a catheter through the penis as
described by previous physicians.? If the catheter is not
helpful and the problem is located above the urethra, he
recommends other herbal treatments and sitting baths;
he warns that urinary retention in children is very painful
and it should be resolved within an hour.*

He mentions that some ointments and oils can be ap-
plied to the groin and sitting bath can be prepared from the
certain plants to relieve the pain. These include chamomile
oil, goose oil, or substances that have the ability to relax
the tissues, and plants with pain-relieving properties such
as tall grass.?

Although he mentions putting a layer of saffron on the
penis or sending a louse (Pediculus corporis/Pediculus capitis)
through the urethra (to facilitate urination), as explained
in al-Muajaz, he emphasizes his own prescription, claimed
to show effect within an hour. This prescription includes
radish extract, ten dirhams of butter, and five dirhams of
plant sugar.*

3.1.3. Bedwetting. Sha‘ban Shifa’i of Ayash says that the
main reason for bedwetting is the relaxation of the muscles
surrounding the outlet of the bladder. Because of the high
humidity in their temperament, they have extremely deep
sleep pattern; hence, their bladder is weak. When the urine
flows at night, the bladder is unable to control or prevent
the driving force of urine, and the child may urinate in bed
without waking up. Some of these children see a place to
pee while sleeping, and pee as if they are awake. Therefore,
Sha‘ban Shifa’1 recommends that these children should
avoid eating and drinking excessively prior to sleep and
they should urinate before bedtime. He suggests that
children peeing while dreaming is an issue that can be
rebuked, or children may control themselves during sleep
thinking that they have polluted the respected places like
mosques and cemeteries. Hence, he mentions various
herbal (Frankincense, the root of alpinia galangal, the inner
bark of the nut-gall oak, flowers of the wild pomegranate,
etc.) and animal products (pigeon droppings, rabbit kidney)
in detail that may control enuresis. He says that urine output
regulating methods, and enema are profoundly beneficial.*

He highlights that senior physicians recommend no
treatment because this condition eventually improves
during puberty.#
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4. DISCUSSION

Tadbir al-Mawlad (writtenin 1701) is an important book
because it presents and registers early written work and
approaches regarding paediatric diseases and nephrological
problems in the classical period of Ottoman Medicine.?

Sha‘ban Shifa’1 of Ayash identified and underlined three
essential issues related to the urinary system problems in
children and he provided detailed information, particularly
on the means with which they can be treated. Although he
refers to the works of Ibn Sina and lbn al-Nafis, he has also
provided recommendations that are based on his own ob-
servations, particularly for children with voiding difficulties.

When investigating urinary tract stones in this book, it
becomes evident that he has not provided many details
on the causes and particularly the symptoms of urolithiasis
in children. Instead, he roughly emphasizes the presence
and development of different types of stones. Although the
incidence of bladder stones in children has been gradually
decreasing, and it is now primarily related to low socio-
economic levels,® his observation of distinguishing the
locations of these stones according to the respective age
groups was valid at that time.

His explanation of the stone formation is consistent
with the Aristotle’s Theory of Causality because he men-
tions that “four causes together bring a complete view of
the object under consideration”: its formal cause, material
cause, efficient cause, and the final cause.’In this case,
Sha‘ban Shifa’1 of Ayash states that material cause was
sticky thick phlegm or pus, or perhaps thickened blood,
whereas efficient cause was heat.

His recommendation to breastfeeding mothers to pre-
vent voiding problems in infancy is interesting. Although he
does not address the reasons that propel the manifestation
of voiding problems in this age group, it has been long
known that crystalluria/microcalculi/ stones may cause
voiding difficulties in infants. Epidemiological data have
demonstrated that stone formation during the first few
days or weeks of after birth may be related to the frequent
intake of carbohydrates leading to a relative dietary phos-
phates deficiency and the formation of insoluble urinary
salts.” Considering that breast milk content may facilitate
crystalluria and or stone formation in infants, his recom-
mendations (cooked radish or black chickpea, which are
rich in minerals) may be of utmost importance.

His note regarding the increased incidence of stones in
children with excessive food consumption is interestingly
consistent with current knowledge because the majority of
studies underline the high incidence of developing stones
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in obese children. One of these recent studies demonstrated
that overweight and obese children with urolithiasis have
decreased urine citrate, phosphate, and magnesium levels
and increased incidence of hypercalciuria compared with
children with normal body mass indexes.?

It is hard to comment on the definition provided un-
der the subheading of “voiding difficulties” that “if the
temperament of bladder is cold, has a thick body and too
much bent, urinary retention may occur if the abdominal
muscles are not used.” It may be attributed to a neuropathic
bladder. However, we are unaware of whether he meant
too many contractions or impaired function of bladder while
describing “bent””

He also mentions a rare reason of urinary obstruction,
i.e., “the flesh formation in the urinary tract” However, it is
unclear whether this refers to the posterior urethral valve
or to a mass.

Although Sha‘ban Shifa’t of Ayash mainly highlights the
previous prominent authors’recommendations on urinary
tract diseases, he also shares his own experiences in this
book. His own method, claimed to show effect within an
hour for voiding difficulties, is interesting and it includes
extract of radish, butter, and plant sugar. A recent study
demonstrated anti-inflammatory and antitumor activities
of 4-Methylthio-butanyl derivatives obtained from the
seeds of Raphanus sativus.®The healing effect, which was
observed within one hour, is probably connected to the
anti-inflammatory effects of the drug under investigation.
However, it seems difficult to fully explain his empirical
observations based on recent scientific data.

The role of deep sleep in enuresis is well known.”? Al-
though his recommendations to avoid eating and drinking
too much prior to sleeping and to urinate before bedtime
are valid, his other suggestions such as “rebuke and/or
felt guilty” are far from acceptable now. Instead, positive
motivation may have a prominent effect on the subsequent
treatment.

Itis important to mention the genetic basis of enuresis
because it is inherited in the majority of cases, despite the
fact that there is a wide spectrum between genotype and
phenotype.?In the light of current knowledge, enuresis has
not been accepted as a psychiatric disorder; hence, somatic
factors such as vasopressin deficiency, nocturnal detrusor
overactivity and high arousal thresholds can play a crucial
role in the pathogenesis of this condition."

His emphasizes that “therapies regulating the urine
output, and enema are undoubtedly beneficial” for bedwet-
ting children, which is likely to be consistent with today’s
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knowledge and treatment processes regarding bladder-
bowel dysfunction.

Since monosymptomatic nocturnal enuresis improves
spontaneously with age and, consequently, no treatment
is needed in most cases, his note that “senior physicians
recommend no treatment because this condition eventually
improves in puberty”is consistent with current knowledge.

5. CONCLUSIONS

Sha‘ban Shifa’1 of Ayash benefited from the works of Ibn
Sina and Ibn al-Nafis, who are considered to be prominent
physicians during the Middle Ages. It can be deducted
that the principles of humoral theory, which was an ac-
cepted medical understanding of that period, was valid
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in explaining the aetiology of nephrological diseases and
their underlying treatment processes. Although most of
the recommendations are rational, the effectiveness of
some of these methods is difficult to explain with current
knowledge. These documents are important in terms of
being the first written works on paediatric diseases and
nephrological problems and treatment approaches in
children during the Ottoman period.
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Saint hieromartyr Therapon Bishop
of ancient Kition, Cyprus, Healer
of kidney pains

Hieromartyr Therapon Bishop of ancient Kition, Cyprus (3-4th century AD),
born in the East, lived an ascetic life. Later he moved to the island of Cyprus,
where he served as a Bishop. He died a martyric death, probably during the
persecution under Diocletian (284-305 AD). The saint’s relics, initially kept
in Cyprus, were transferred to Constantinople to be protected during the
second Arab invasion (653 AD). They were placed in a temple in honour of
the Icon of Maria “Eleousa” [“the Merciful”]. In 806 AD, the saint’s relics were
transferred again, this time to a temple built in his honour. During the relics’
transfer, myrrh flowed and miracles were reported. Since then, it has been
popular belief that the seriously ill are healed through Saint Therapon’s
prayers. He is considered the protector of children suffering from fever and
the healer of kidney pains. Miraculous healing of kidney pains is reported in
a monument in Larnaka, believed to be the saint’s grave. Healing of kidney
pain is accomplished by rubbing the patient’s waist on the monument of
the saint. Therapon’s role as a healer Saint in the Eastern Orthodox Church is
explained by his miracles but also simply by his name - Therapon in Greek
means server and healer. He is considered a healer of kidney pains, mainly
on the island of Cyprus. Another recognised patron saint of kidney sufferers
is the Saint virgin and martyr Marina of Antiochia in Pisidia (255-270 AD).
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Aylog lepopdptug Ogpanwy,
Eniokomog apxaiou Kitiou, Kompog:
OgPAMEUTHG TWV TOVWVY

0TOUG VEPPOUG

Mepidnyn oto TéAog Tou dpbBpou

1.INTRODUCTION

Saint Hieromartyr Therapon, Bishop of ancient Kition in
Cyprus, is a Saint of the Eastern Orthodox Church. He lived
before the 7t century, most probably between the 3¢ and
4t century AD and died a martyric death. Apart from Cyprus,
Saint Hieromartyr Therapon is worshipped in many other
Eastern Orthodox Church communities. However, there is
no detailed description of his life.

The main source of information about the Saint’s life
and miracles is a single text, entitled —freely translated- as
“Encomium of the miracles of Saint Hieromartyr Therapon”.
It has the form of a laudatio and was meant to honour the
Saint. It was probably presented to a congregation and
various versions are found in certain codices,’? namely,

Key words

Bishop of Kition
Healer
Hieromartyr
Renal

Saint Therapon

the codex Laurentianus plut. 9,14 (11t century), the Co-
dex Messanensis 29 (12 century), the Codex Monacensis
Graece gr. 366 (State Library of Bayern, 10-11th century)
and the codex of Patmos 257 (11t-12% century).’ Some
researchers ascribe this encomium to Saint Andreas of
Crete the Jerusalemite (660-740 AD), while others dispute
this assumption on an argued historiographical basis.? All
these manuscripts include only a short description and
encomium of the saint’s life, followed by a more detailed
encomiastic description of all the miracles linked to him."?

Many in the Eastern Orthodox Church believe that the
seriously ill are healed through Saint Therapon’s prayers. He
is also considered the protector saint of children suffering
from fever and a healer of kidney pains. Miraculous heal-
ing of kidney pains is reported in a monument in Larnaka,



264

believed to be the saint’s grave. This belief that he is a healer
of kidney pains was the main reason for the present work.

1.1.The Saint’s life

The Saint’s encomium, from the codex Laurentianus
plut.9,14 (11t century), was printed for the first time in the
Acta sanctorum Maii (1688, pp 682-692).* The biographical
information is very scarce and is added as an introduction
(AASS Maii, page 281) to the main text (AASS Maii, pages
282-292), which concerns the miracles. This text passage
(page 281) clearly states that the sources about the Saint’s
biography were probably worn out and therefore missing,
due to the long time that had passed since his death.?
This fact is also attested in the book by L. Deubner (1900)
entitled“De incubatione capita quattuor. Accedit Laudatio
in miracula Sancti Hieromartyris Therapontis e codice Mes-
sanensi denuo edita”, which cited the codex Laurentianus
and a version of the Codex Messanensis 29 (12 century)
as well

According to these sources, the Saint lived before the
7th century, most probably between the 3rd and 4th cen-
tury AD. He was born in the East (Syria or Mesopotamia),
where he lived in a monastery. He became famous in the
East for his ascetic life. He later moved to the island of
Cyprus, where he served as a Bishop of Kition. He finally
died a martyric death,* most probably at the time of the
persecution under Diocletian (284-305 AD). The fact that
his martyric death took place in a paganistic environment
is supported by many reports about this, found in the
ecclesiastical hymnography devoted to Saint Therapon.®
The Saint’s fight against idolatry is explicitly reported in
the hymns of Joseph the hymnographer.*

1.2. Miracles, miraculous healing

After his death, the Saint was buried near Larnaca (an-
cient Kition). He was worshipped in Larnaca and his relics
were kept there, in his church until the second Arab invasion
in Cyprus. Many miracles are reported at the location of
his grave. It was believed that the seriously ill were healed
through the prayers of Saint Therapon.5Today only remnants
of this Byzantine Church are preserved near Larnaca (fig.
1).5In order to be protected from the second Arab invasion
(653 AD), his relics were transferred to Constantinople. The
Saint was said to have appeared in a dream of the guardian
of his grave, advising him to ship his relics away, to protect
them from the imminent Arab invasion.

As the ship sailed to Constantinople, myrrh began to

G. HADJIGEORGIOU et al

Figure 1. The remnants of a Byzantine underground small Church, which
are saved near Larnaca.

flow from the relics, and those on-board were miraculously
saved during a storm by praying to Saint Therapon. In
Constantinople, the relics were placed in a church built in
honour of the Icon the Mother of God of “Maria Eleousa”
[“Maria the Merciful”]. In 806 AD, the saint’s relics were
transferred again, this time to a temple built in honour of
Saint Hieromartyr Therapon. Myrrh flowed from the relics
and miracles were reported.

Many miracles of Saint Therapon are described in the
encomium, a compendium of miracles. This is possibly the
work of Saint Andrew of Crete (660-740 AD), although
this is disputed by many researchers.”¢ Collections of mi-
raculous healing in Byzantine bibliography bear obvious
resemblance to collections of clinical cases in the medical
works of antiquity, for example those of Hippocrates.”

In all, 15 miracles are described in 28 narrative sections.
Most of these took place in the church of “Maria Eleousa”;
one of these sections concerns the miraculous healing of
kidney disease.”® Miraculous healing of kidney pains was re-
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ported in a monument in Larnaka, believed to be the saint’s
initial grave. Healing of kidney pain was accomplished by
rubbing the patient’s waist on the monument of the saint.6

Today, Saint Hieromartyr Therapon is worshipped in
many communities of the Eastern Orthodox Church, such
as Athens, Thessaloniki, Lesvos, Crete and Cyprus. In Cyprus,
there are two churches in the Saint’s honour, one in Larnaca
and an older one in Anglisides, a village near Larnaca. The
oldest icon of the Saint in Cyprus (fig. 2) is found in the
churchin Anglisides, built by the village inhabitants in 1733.

2. CONCLUSIONS

In Greek hagiography and patrology, many Saints are
named patrons of various body organs, organ ailments and
diseases. The central role of Hieromartyr Therapon in the
Eastern Orthodox Church, as a healer Saint, is explained
by his miracles but also simply by his name — Therapon in
Greek means server and healer. He is considered a healer
of kidney pains, mainly on the island of Cyprus. Another

Figure 2. The miraculous 18th century icon of Saint Therapon kept in

recognised patron saint of kidney sufferers is the Saintvirgin -~ ;.5 homonymous Church (built in 1733) in the village Anglisides near
and martyr Marina of Antiochia in Pisidia (255-270 AD).” Larnaca in Cyprus.
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Miraculous renal healing in the church
of the Life-Giving Spring in Constantinople

Compendium (1812) from the original by
Nikiphoros Kallistos Xanthopoulos (1256-1335)

Nikiphoros Kallistos Xanthopoulos (1256-1335) was a priest in Hagia Sofia
and a scholar considered as the last Greek ecclesiastical historian. Apart from
“Ecclesiasticae Historiae”, dedicated to the emperor Andronikos-Il Palaeolo-
gos (1282-1328), he wrote poems, liturgical hymns and “synaxaria” of the
Orthodox Church. His book of the miracles in the church of the Life-Giving
Spring in Constantinople was published in a compendium translation in
vulgar Greek (1812). Initiated by the ex-Bishop of Stages (Meteora) Paisios
(1784-1808), this translation aimed to offer contemporary Greeks a book more
comprehensible and thus more beneficial than the original. Our aim was to
analyse the forms of miraculous healing applied and the renal ailments healed
in this compendium. Miraculous healings (54 among 63 miracles) included
prayers, visions and the spring-water. Drinking was applied in 43, washes in
11 and mud compresses in 8 cases. Renal ailments were presentin 11 cases:
bladder stones with dysuria, hematuria, pyuria or urine retention in 9 and
hydrops in 2. Emperor Justinian (527-565) was healed from an obstructive
bladder stone. Help was sought after doctors’treatments failed. In two cases,
water drinking was applied despite medical advice and side effects of drug-
therapy were healed in two other. In the compendium edition of the book of
Nikiphoros Kallistos Xanthopoulos on the miracles of the Life-Giving Spring
in Constantinople, healing of renal disorders was very frequent (20%). This
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Oaupatoupylkég Bepameieg
VEQPIKWY TTOBRCEWY 0TNV
ekkAnoia tng Zwoddyou Mnynig
otnv Kwvotavtivoumon. EykéAmio
(1812) amo 1o MANPEC KEipEVO

Tou NIkn@opou-KaAAioTou
ZavBomoulou (1256-1335)

MepiAnyn oo TéAog Tou dpBpou

publication implies a close relationship of Greek scholars, during the Hellenic
Enlightenment (1750-1821), with Palaeologian Byzantine Humanism.

1.INTRODUCTION

Nikiphoros Kallistos Xanthopoulos (1256-1335) was a
native of Constantinople. He lived during the reign of the
Byzantine emperor Andronikos-Il Palaeologos (1282-1328).
He was a priest of the Great Church, Hagia Sophia, and later
in life became a monk. He was a scholar, trained in the florid,
rhetorical style of the Paleologian Renaissance historiogra-
phy, which flourished in the 13th and 14th centuries.” He
taught rhetoric and theology and was considered the last
Greek ecclesiastical historian.

Andronikos Il was born in Nicaea and was proclaimed
co-emperor in 1261, when his father Michael VIl Paleolo-
gos recovered Constantinople from the Latin Empire and

Key words

Life-Giving Spring

Miraculous renal healing
Nikiphoros Kallistos Xanthopoulos
Zoothohos Pege

transformed the Empire of Nicaea into a restored Byzantine
Empire. Andronicos Il (fig. 1), who was crowned sole em-
peror in 1282, managed, during his reign, to mitigate the
problems in the west using diplomacy. However, the Empire
faced great economic difficulties and the Turks conquered
most of its Western Anatolian territories. Andronikos Il also
repudiated his father’s unpopular Church union with the
Vatican but managed to resolve the related schism within
the Orthodox clergy only in 1310.2

Nikiphoros Xanthopoulos has written many books.
His 18-volume “Ecclesiasticae Historiae” was dedicated to
emperor Andronikos-ll Palaeologos. He also wrote poems,
liturgical hymns and “synaxaria” of the Eastern Orthodox
Church.The volume and thematic variety of his work was
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Figure 1. Andronikos Il Palaiologos, Byzantine emperor (1282-1328).
From the History of George Pachymeres, cod. Monac. gr. 442, fol. 6v,
Bayerische Staatsbibliothek, Munich.

impressive.?> However, it has not yet been published in
printed form because it was prohibited by the Pope and the
Vatican due to dogmatic differences in the 16th century.*

His book about the miracles in the church of the Life
-Giving Spring in Constantinople was published in a com-
pendium translation in vulgar Greek (1812, fig. 2). Initiated
by the ex-Bishop of Stages (Meteora) Paisios (1784-1808),
this translation aimed to offer contemporary Greeks a book
more comprehensible and thus more beneficial than the
original.

The aim of the study presented was to analyse the forms
of miraculous healing applied and the renal ailments healed
in this compendium.

2. RESULTS

The compendium edition of Nikiphoros Kallistos Xan-
thopoulos’book on the miracles of the Life -Giving Spring
in Constantinople included 54 miraculous healings among
the 63 miracles described. Healing was accomplished with
the help of prayers or visions and also, in most cases, by
using the spring-water. Drinking was applied in 43, washes
in 11 and mud compresses in 8 cases.
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Figure 2. The title page of Nikiphoros Kallistos Xanthopoulos' book
(1256-1335) on the miracles in the church of the Life-Giving Spring in
Constantinople in compendium translation in vulgar Greek, published
in1812.

Renal ailments were presentin 11 cases: bladder stones
with dysuria, haematuria, pyuria or urine retention in 9 and
hydrops in 2. Emperor Justinian (527-565) was healed from
an obstructive bladder stone. In all cases, help was sought
after doctors’ treatments had failed or after a previous
miraculous healing experience.

Interestingly, in two cases water drinking was applied
despite medical advice for the opposite and, in two oth-
ers, side effects of the doctor’s drug-therapy were healed.
Even if incorrect, the above statements reveal the limits
and errors of the then traditional medicine.

3. DISCUSSION

The epithet Life -Giving Spring was given to Maria
because she revealed the sacred spring in Constantinople,
to a soldier who later became the Byzantine Emperor Leo
| (457-474). Leo | built the historic Church of Maria of the
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Life -Giving Spring over the sacred fond. Since then, the
Spring has witnessed numerous reported miracles and
miraculous healings.

In the compendium edition of Nikiphoros Kallistos Xan-
thopoulos’ book on the miracles of the Life -Giving Spring
in Constantinople, the healing of renal disorders was often
reported (20%). The most frequent kidney ailments healed
were lithiasis and urinary tract infections. This publication
implies a close relationship of Greek scholars, during the
Hellenic Enlightenment (1750-1821), with Palaeologian
Byzantine Humanism.

269

4. CONCLUSION

Collections on miraculous healing are often found in
Byzantine bibliography. They have an obvious resemblance
to the collections of clinical cases in the medical works of
antiquity, for example those of Hippocrates.* These collec-
tions of miracles may be seen as case studies and help to
draw some conclusions about epidemiology® and thera-
peutic practices during the period they refer to.5” The book
presented here allows us to hypothesise that renal disorders
were not rare in Byzantium and that their treatment, even
for the rich and powerful, entailed considerable difficulties.

MNEPIAHYH
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OaupaTtoupyikEG Oepameieg vePpPIKwWV MAORoEWV oTnV EKKANGia TG Zwodoxou NMnyng otnv KwvotavtivounoAn.
EykoAmio (1812) anmé to mArjpeg Keipevo tou Nikngopou-KaAAiotov ZavBémoulou (1256-1335)

I. STEOANIAHZ," E. NIKOAAQOY,' I. ®IAINMIAHE," E. BAAIAKOX,2 A. AIAMANTOINOYAOX3
"NeppoAoyikd Tunua, NMavemotnuiaké Noocokoueio Ndptoag, MNavemotriuio @scoaliag, Napioa, 2Epyactripto

DapuakoAoyiag, MNavemotnuiaké Noookoueio Naptoag, MNavemoTtrjpio Osooaliag, Aaptoa, 3latpikry ZxoAr), EOviko

kat Kammodiotptakd MNavemotrijuio ABnvwv kat 16puua Nobpou lotopiag tng latpikig, ABriva

Apxeia EAAnviknG latpikric 2020, 37(Zuun) 2):267-270

O Nikngpopog KdAAilotog ZavBomoulog (1256-1335) unripée t1epéag otnv Ayia Zogia kal HEAETNTHG. Oswpeital o Te-

Aevutaiog EAANvVaG EKKANCLAOTIKOG IOTOPIKOG. EKTOG ammod 1o €pyo Tou «Ecclesiasticae Historiae (EKKANnolaoTIKA loTtopia)»,

TO OTMOi0 NTAV APLEPWHEVO O0TOV auTtoKkpdtopa AvSpoviko-Il MalaloAdyo (1282-1328), Eéypae TTOIHATA, AEITOVPYL-

KoUG UUVOUG Kal «ouva&dpla» Tng OpB6do&ng EkkAnaoiag. To BiBAio Tou yia ta Oavpata otnv eKKANcia tng Zwoddxou

MNyng otnv KwvotavtivourtoAn SnUocIeEVONKE O Ui CUVOTITIKK METAPPACH OTNV ATTAf EAANVIKN YAwooa (1812). H

peTdppacn auth, mou ekivnoe o mpwnv Emickomog Xtaywv (Metéwpa) Maiotog (1784—1808), eixe 0TOXO VA TPOCPE-

PEL OTOUG oUYXPOVOUG EAANVEG éva BIBAIo TTI0 KaTavonTo KAl EMOMEVWG TTILO XPN OO ATTO TO TIPWTOTUTIO. XTOXOG HAG

ATav va avaAUoOoUUE TIG HopPEG Bauuatoupyric Oeparmeiag mou epapuoOocTNKAV KAl TIG VEQPIKEG TABNOEIG TToL Bepa-

TEUTNKAY, OTIWG KATAYPAPOVTAL O€ AuTr TN cVvoyn. Ot Bavpatouvpyég Bepareieg (54 peTadL 63 BavudTwy) MeEPIEAAU-

Bavav mpooguyég, opdpata Kal To Vepo TNG MNYNAG. Mdon Tou vepol epapudoTNKE O€ 43 TTEPIMTWOELG, TTAUCELG o€ 11

Kal emMO£épata AAomng o€ 8 mepIMTWOoEelG. Ne@pikég mabrioelg mapovacidlovrtav o€ 11 mepmtwoelg: AiBol tTnG oupodo-

XOUL KUOTNG HE Suooupia, alpaToupia, TTVoUPIa I} KATAKPATNON cVPWV ot 9 Kal e€idpwpa og 2. O autokpdtopag lou-

oTIVIaVOG (527-565) BepammelTnKe ekl amo ABlacikr andepaén TG oupododxou KUOTNG. ZNTHONKE BorBsia agou ot

Bepamneieg TwWV LATPWV ATTETUXAV. € SUO TIEPITTTWOELG, N TTOON VEPOU EPAPUOOCTNKE TTAPA TIG LATPLIKEG CUMPBOUAEG Kalt

Ol TIAPEVEPYEIEC TNG PAPUAKEUTIKAG aywyng Oepameitnkav o SU0 AAAEC. 3TN CUVOTITIKN €KS0O0N TOU CUYYPAMMATOG

Tou NIkn@dpou Kariotou ZavBomoulou oXeTIKA pe Ta Baduata Tng Zwodoxou Mnyrg otnv KwvotavtivouTtoAn, N

Bepamneia TwV VEQPPIKWY TABNCEWV rTav éva ocuxvo @atvopevo (20%). H mapovoa ékdoon uTToSNAWVEL TN OTEVH OXE-

on EA\Rvwyv pedetntwy, katd tn Stdpkela Tou EAANVIKoU Ala@wTiopoU (1750-1821), pe tov Bulavtivo AvOpwmmiopo

NG EMOXNG TwV MalaioAoywv.

.............................................................................

............................................................................

NéEerg evupeTnpiou: Zwodoxog MNMnyr}, @auuatoupyikég veppikég Bepareieg, NIkn@opog KAAANIoToG ZavBomoulog
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