
Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org


 
 

 
 

 

 

History and Historiography of Nephrology (1993-2017) 

25 Years of History and Historiography of Nephrology after the birth of IAHN 



 
 

 
 

 

History and Historiography of Nephrology 

(1993-2017) 

 
25 Years of History and Historiography of Nephrology after the birth 

of IAHN 

 
 
 

 
Reports from the 10th Congress of the 

International Association for the History of Nephrology 

Wieniec-Zdrój, Włocławek  (Poland) 25-27 May 2017 

 
 
 
 
 
 
 
 

 
 
 

EDITORS 

Natale G. De Santo 

Janusz Ostrowski 

Vincenzo Savica 

Bolesław Rutkowski 

Athanasios A. Diamandopoulos 
 
 
 
 
 
 
 

Società Italiana di Nefrologia 

Publisher OSC Srl 



I 
 

Contents 

PREFACE 

History and Historiography of Nephrology 
Natale G De Santo, Janusz Ostrowski, Vincenzo Savica, Bolesław Rutkowski, Athanasios 

A. Diamandopoulos 1 

RENAL MEDICINE IN ANTIQUITY 

A second (understandable) error by Aristotle in comparing the location of the 
human left kidney with that of a cow 
Athanasios A. Diamandopoulos 5 

The use of water for the treatment of kidney disorders 
Athanasios A. Diamandopoulos 9 

GIANTS IN NEPHROLOGY 

Aphorisms related to nephrological subjects in Rhazes’ The Guide Book or The 
Book of Aphorisms 
Ahmet Acıduman, Ayşe Balat 14 

On the contributions of Fernand Widal to the classification of chronic kidney 
disease 
Garabed Eknoyan 18 

Léon Ambard (1876-1962): his priority in using urea as a tool for assessment of 
kidney function in healthy subjects and in patients undergoing renal surgery 
Carmela Bisaccia, Luca S. De Santo, Natale G De Santo 23 

Carmelo Giordano (1930-2016): uremia therapy by low protein alimentation 
and sorbents 
Natale G. De Santo, Ernesto Quarto, Malcolm E Phillips, Carlo de Pascale, Biagio Di Iorio 29 

Nils Alwall - one of precursors of dialysis treatment 
Jan Kurkus 38 

Nils Alwall - a personal appreciation 
J Stewart Cameron 44 

Nils Alwall and his input into the development of Polish haemodialysis 
Janusz Ostrowski 50 

Nobel Prize winners who contributed to transplantation 
Przemysław Rutkowski, Janusz Ostrowski, Alicja Dębska-Ślizieo, Bolesław Rutkowski 55 

PROGRESS IN NEPHROLOGY, DIALYSIS AND TRANSPLANTATION 

The History of the European Renal Association - European Dialysis and 
Transplant Association 
Damian Gojowy, Andrzej Więcek 61 

History of the Polish Society of Nephrology 
Bolesław Rutkowski, Janusz Ostrowski, Andrzej Więcek 65 



II 
 

The prehistory of transplantation: up to the 1950s 
J Stewart Cameron 69 

The history of renal transplantation in France 
Raymond Ardaillou 80 

History of renal transplantation in Poland 
Magdalena Durlik 84 

History of Erythropoietin Stimulating Agents use for the treatment of renal 
anemia in Poland 
Michał Nowicki, Katarzyna Pęczek 87 

PD catheters: evolution towards optimal design 
Zbylut J. Twardowski 90 

The renal lesions in Bardet-Biedl Syndrome: history before and after the 
discovery of BBS genes 
Davide Viggiano, Miriam Zacchia, Francesca Simonelli, Valentina Di Iorio, 

Pietro Anastasio, Giovambattista Capasso, Natale G De Santo 95 

RENAL MEDICINE IN THE XVI-XIX CENTURY 

Treatment of urinary tract diseases in the 16th-century work Cieplice (Thermal 
Springs) by Wojciech Oczko (1537-1599) 
Janusz Ostrowski, Marek Muszytowski, Przemysław Rutkowski, Bolesław Rutkowski 101 

The management of renal stones in the Ratio medendi in nosocomio practico 
(Medical skills in hospital practice) of Anton De Haen (1704-1776) 
Guido Bellinghieri, Pietro Bellinghieri, Domenico Santoro, Guido Gembillo, Vincenzo 
Savica 

Remedies for kidney ailments in the 'Botany Practical' (1838) by Dionysios 
Pyrros the Thessalian (1774-1853) 

105 

Ioannis Stefanidis, Georgios Filippidis, Athanasios A. Diamandopoulos 109 

BEGINNINGS OF MODERN NEPHROLOGY: PEOPLE AND FACTS 

Works of Napoleon Cybulski (1859-1919) and Wladyslaw Szymonowicz (1869- 
1939) on adrenal function 
Miroslaw J. Smogorzewski 112 

Filippo Romeo (1908-1981): a pioneer and teacher of nephrology at Messina 
University 
Vincenzo Savica, Guido Bellinghieri 115 

Pioneer women in Pediatric Nephrology in Poland 
Ryszard Grenda, Małgorzata Paoczyk-Tomaszewska, Aleksandra Żurowska 117 

The contribution to nephrology of Professor Joseph Erben (1926-2015) 
Katarína Derzsiová, Miroslav Mydlík 120 

The contribution of Professor Karel Opatrný Jr., MD, DSc. (1954-2006) to 
nephrology 
Miroslav Mydlík, Sylvie Opatrná, Katarina Derzsiová 122 



III 
 

Uromodulin and its two discoverers: Igor Tamm Anna and Frank Lappin 
Horsfall, Jr 
Anna Bednarek-Skublewska, Andrzej Wolioski 125 

The historical relevance of urine and its future implications 
Vincenzo Savica, Carlo Alberto Ricciardi, Pietro Bellinghieri, Giovanni Duro, Biagio 

Ricciardi, Guido Bellinghieri 128 

Urolithiasis from the point of view of the head physician of Ottoman 
emperors: Ahi Ahmed Çelebi 
Ayse Balat, Ahmet Acıduman 131 

Urine analysis of the 20th century Ottoman royal palace members and their 
interpretation: samples from Prime ministry Ottoman archives 
İsmail İşlek, Halit Atlı, Melahat Argun, Mustafa Küçük, Ayşe Balat 135 

The rise and fall of acute tubular necrosis. An exercise in medical semiotics 
Charles R.P. George 138 

Water immersion model in nephrology: from hydrotherapy to weightlessness 
Jan Duława, Michal Kokot 143 

BETWEEN HISTORY AND PHILOSOPHY 

The application of philosophy and history of medicine in current medical 
practice. The Nephrotic Syndrome example 
Maria Kalientzidou, Athanasios A. Diamandopoulos 146 

OBITUARY 

Avvocato Gerardo Marotta (Naples April 26, 1927- January 25, 2017): in 
memoriam 
Natale G De Santo, Rosa Maria De Santo 150 

 

Author Index  IV 

General Index   V 



 

G Ital Nefrol 2018; 35 (Supplement 70) – ISSN 1724-5990 – © 2018 Società Italiana di Nefrologia   

 

 

PREFACE 
 

History and Historiography of Nephrology 
 

Natale G De Santo
1
, Janusz Ostrowski

2
, Vincenzo Savica

3
, Bolesław Rutkowski

4
, Athanasios A. Diamandopoulos

5 

 
1 Division of Nephrology, University of Campania Luigi Vanvitelli, Naples, Italy; 
2 Centre of Postgraduate Medical Education, Department of the History of Medicine, Warsaw, Poland; 
3 A. Monroy Institute of Biomedicine and Molecular Immunology, National Research Council, Palermo, Italy; 
4 Department of Nephrology, Transplantation and Internal Medicine, Medical University Gdaosk, Poland; 
5 Louros Foundation for the History of Medicine, Athens, Greece  

 

Corresponding Author: Prof. Natale G De Santo, MD  
Emeritus Professor University of Campania Luigi Vanvitelli, Via Pansini 5, Pad 17, Nephrology 80131 Naples, Italy; 
Phone +393484117376 ; E-mail: nataleg.desanto@unicampania.it 

 

 

 

Introduction 
 
The Encyclopedia Britannica defines “the writing of history, 
especially the writing of history based on the critical 
examination of sources, the selection of particular details from 
the authentic materials in those sources, and the synthesis of 
those details into a narrative that stands the test of critical 
examination. The term historiography also refers to the theory 
and history of historical writing”. The entry goes on to explain 
that “Modern historians aim to reconstruct a record of human 
activities and to achieve a more profound understanding of 
them. This conception of their task is quite recent, dating from 
the development in the late 18

th
 and early 19

th
 centuries of 

“scientific” history and the simultaneous rise of history as an 
academic profession. It springs from an outlook that is very 
new in human experience: the assumption that the study of 
history is a natural, inevitable human activity”. 
 

On history and historiography 
We may start with a definition of history, given by the 
Byzantine princess Anna Comnena in the 11

th
century: “Time in 

its irresistible and ceaseless flow carries along on its flood all 
created things, and drowns them in the depths of obscurity, no 
matter if they be quite unworthy of mention, or most 
noteworthy and important, and thus, as the tragedian says, it 
brings from the darkness all things in the birth, and all things 
born envelops in the night”. But the tale of history forms a very 
strong bulwark against the stream of time, and to some extent 
checks its irresistible flow, and, of all things done in it, as many 
as history has taken over, it secures and binds together, and 
does not allow them to slip away into the abyss of oblivion” 
(1). 
In a recent publication, Giuseppe Galasso (1929-2018), 
Emeritus Professor of Contemporary History at the University 
Federico II in Naples and a member of the Lynx Academy in 
Rome, raises fundamental questions about history and 
historiography (2). The first is about the meaning of crisis in 
history. “The historical meaning of a crisis is that of a never-
ending process. When a history ends, another history begins. 
In history nothing of the seeds that bloomed is lost”. It is 
forever. Galasso states that “Historia is not just a colloquium 
or meeting of historians and or other experts to answer 
questions in social, moral and cultural life”. He asks “What 
shall be the attitude towards a peculiar Italian tradition which 
impresses on the historical work and to the whole social life  

 
the mark of the individuality? This approach confers 
singularity and responsibility to an individual work and 
stresses the importance of the work of each single person and 
their output”. “History is memory of men, times, things, quae 
alteri seculo prosint (for future reference). 
Thus, history has a value per se. There is no room for 
discussion of its utility or excessive use”. 
In addition, we should not forget that “among components of 
historical work, the ideas of the historians have a role” (3). 
Thus “History is not magistra vitae (teacher of life), but 
memory and interpretation of the individual and as collective 
biography it is a pre-requisite for those with identity. History is 
made of events, however events enlighten the past that 
cannot be deducted (4). 
Galasso, as many active historians of nephrology who 
contributed to this supplement of Giornale Italiano di 
Nefrologia (GIN), does not believe in the existence of two 
cultures. “The thinking man is the maker of history. It is not 
important if he writes about chemistry, physics, biological or 
medical science, philosophy or social science, mathematics, 
geometry, law, economy and historiography” (2-4). The French 
historian and academician Pierre Nora, commenting on 
historiography, points out that “The way is opened to another 
history, no longer the determinants, but their effects, no 
longer memorized or commemorated actions, but the traces 
of these actions and the play of these commemorations, no 
longer events as they are, but their construction over time, the 
disappearance and resurgence of their meanings. No longer 
the past as it passed but its subsequent reuse; no longer the 
tradition, but the ways it was built and the mode of its 
transmission” (5). 
In La Mémoire, l’Histoire, l’Oubli (Paris, Seuil 2000) written 
with the editorial assistance of Emmanuel Macron, the French 
philosopher Paul Ricoeur (1913-2005) supports the notion that 
memory is truth, and is capable to rebuild truth. Memory 
“drives to recognition. Then we perceive and know that 
something happened, that something took place in which we 
have participated as actors, patients or testimonies (…). 
Memory has the ambition, and claims to be faithful to the 
past. However, memory carries the risk of abuse”. 
There is no methodological difference in writing the 
historiography of human history and that of sciences, 
including medicine. As a matter of fact, we the historians of 
nephrology, did not find differences in methodology in the 
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writings about the heavens of the Greek astronomer 
Aristarchus of Samos (ca. 310 BC-230 BC) and of the 
Interpretation of Dreams of the Greek diviner Artemidorus of 
Ephesus (2

nd
century AD). However, in writing on science 

and/or medicine there should be less acquiescence to memory 
and facts should prevail over memory. 
“Art and science are linked by their goals and by other many 
subtle similarities due to their methods. Artists and scientists 
try to shape the world around them. Both try to define it by 
means of works which are apparently disconnected and do not 
share links. However, both are driven by the identical wish to 
understand, to know,” wrote John C. Polanyi (b. 1929), the 
1986 Nobel laureate for Chemistry (6). “Works of art are 
individual products of creativity which after having been 
completed cannot be modified. By contrast, scientific 
discoveries, although generated by individual creativity, 
immediately after completion are turned into a common 
patrimony and heritage. The creativity which drives the 
discoveries is not different from that which generates works of 
art. Einstein used to explain to his friends and fellows that his 
contribution to the concepts of space, time, energy and 
matter did not originate through experimental work or by 
calculations, rather―as he wrote to Karl Popper―through the 
play of invention stimulated by his childish capacity to be 
astonished, when he tried to deepen the ideas on space and 
time” (6). 
 
History is evolution, research, archives and cyclical 
discontinuity 
We now know that history is evolution and research as in 
Herodotus (484 BC- 430 BC), Thucydides (460 BC-395 BC) and 
in archives as in Titus Livius (509 BC-17 DC), Diodorus of Sicily 
(90 BC-30 BC), Polybius (200 BC-118 BC), Gaius Sallustius 
Crispus (86 BC-34 BC), and Tacitus (56 AD-112 AD). However, 
history is often cyclical discontinuity (Aristotle, Plato). 
 
Facts to be turned into historical facts 
In 1961, E. Hallett Carr (1892-1982) in his The Historian and his 
Facts” (7) introduced the concept that historians select the 
facts to be turned “into historical facts” due to a bias related 
to the method of selection. As a compromise, one accepts to 
turn history into “a continuous process of interaction between 
the historian and his facts, an unending dialogue between the 
past and the present”. 
In The End of History, the political scientist Francis Fukuyama 
(b. 1952) pointed out that “we may be witness to the end of 
history as such, that is the end point of mankind’s ideological 
evolution and the universalism of Western liberal economy as 
the final form of government” (8, 9). However later he draws a 
mellower conclusion: “History is still going our ways” (10). 
Let us come back to E. Hallett Carr’s The Historian and his 
Facts (7). It explores how historians make use of historical 
facts. Carr notes that in the 19th century, western historians 
held to an empirical, positivist worldview that revolved around 
a “cult of facts”, viewing historical facts as information that 
simply had to be assembled to produce an objective picture of 
the past that was entirely accurate and independent of any 
human opinion. He argued that this view is inherently flawed, 
because historians selectively choose which “facts of the past 
get into history”. It is precisely for matters of this kind that 
historians are entitled to rely on what has been called “the 
auxiliary sciences of history”. 
 
History and historiography of nephrology 
We started the History of Nephrology in the course of an 
international Conference in Naples and in Montecassino, Italy, 
on 28-31 October 1993. The first proceedings appeared in 

1994 in the American Journal of Nephrology. The enthusiasm 
generated in those days encouraged the pioneers to develop a 
structure for the continuous development of the history of 
nephrology. This was the birth of The International Association 
for the History of Nephrology (IAHN) (11). More information 
can be obtained through IAHN website. 
For our first formal congress as the IAHN on 14-16 October 
1996, we moved to Kos, Greece, as homage to Hippocrates, 
the “acknowledged founder of clinical medicine, who lived and 
taught on that Island” (12). At that time, we envisaged our 
endeavor as “a report from an archaeological dig rather than a 
complete canvas of the history of nephrology”. We were well 
aware that “one could fault the process as being repetitive 
and antiquarian and out of tune with the recent changes that 
have already taking general history in the consideration of 
sociological, professional and technological influences that 
have shaped medicine in general and nephrology in particular” 
(13). 
We also attempted “to study medicine in history with the goal 
of tracing a history of nephrology reflecting the advancement 
of culture by making full use of art and science, economics and 
philosophy, conquerors and destroyers, kings and statesmen, 
and of common people. This is a history where one can 
appreciate the great figures. Those we call giants, those who 
according to Bernard of Chartres, and many others before 
him, have “given us their shoulders so we can see further and 
farther”. We were aware that we were working to develop a 
new discipline and that “disciplines (a word derived from the 
Latin disciplina) are not born in order to reach eternity and can 
die. To survive they and we are forced to continue to excavate 
and to identify new niches in order to claim recognition of 
originality. The history of the kidney, seen thus, is not at 
variance from other specialties, and represents what 
mathematicians define as fractal. Boundary regions and 
exchange zones are vaster and more complex than internal 
regions. The biographical method allows the possibility of 
making full use of letters that investigators exchanged with 
their contemporaries and identifying the academies where 
they were invited to present, discuss and publish their 
contributions and to become honorary members” (14). 
Our task as stated by one of the founding members of the 
IAHN “… medical school represents only a short period of 4 
years in the life span of a physician. *…+ Medical societies 
should step in to fill this gap (teaching the history of the 
profession), as should subspecialty societies. They should 
assume the lead in the continued medical education of their 
membership. That can only be to their own advantage, as 
reflected in the words of August Comte (1798-1857), the 
founder of modern sociology, “To understand a science it is 
necessary to know its history”. That has been the raison d’être 
of the International Association for the History of Nephrology 
(IAHN) founded in 1994 to encourage the exploration and 
dissemination of the history of nephrology” (15). 
Have we been objective in our work? Herodotus warned “bits 
of the story are yet untold, and that what has been told comes 
tainted by the conditions of what we are to day”. Plutarch 
elaborated further "So is it very difficult to trace and find out 
the truth of anything by history, when, on the one hand, those 
who write it afterwards find long periods intercepting their 
view, and, on the other, the contemporary records of any 
actions and lives, partly through envy and ill-will, partly 
through favour and flattery, pervert and distort truth” (16). 
This urge for accuracy may be characterized as pedantic, as 
indicated by Thucydides “Most people, in fact, will not take the 
trouble in finding out the truth, but are much more inclined to 
accept the first story they hear” (17). Moreover, historical 
truth is never definite and unchangeable. “History is the study 
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of the human past as it is described in the written documents 
left by human beings. The past, with all its decisions 
completed, its participants dead and its history told, is what 
the general public perceives as the immutable bedrock on 
which we historians and archaeologists stand. But as 
purveyors of the past, we recognize that the bedrock is really 
quicksand, that bits of the story are yet untold, and that what 
has been told comes tainted by the conditions of what we are 
today” (18). 
Most of us write the history of nephrology by taking into 
account our own concepts of the current state of nephrology 
worldwide and as perceived from our own local and regional 
history of nephrology. Our reports are thus the product of our 
view of the past, seen through our own lens, reflecting our 
personal characters as the model used to recall the creators of 
the past. 
 
Conclusion 
In 1991, Charles R. King published a masterpiece, The 
Historiography of Medical History: From Great Men to 
Archaeologists (19) showing that the writing of medical history 
in the 20

th
 century has paralleled the historiography of general 

history. To quote, “Historiography, that is the history of 
medical history, began as the history of “great men”, then 
became historicism, and recently has emphasized social and 
intellectual interpretations of history. It is timely to consider 
medical historiography, because recent writings on medical 
history have failed to discuss the aspect of historical 
interpretation. This paper considers four understandings of 
the historiography of medical history and emphasizes the 
work of a major historian of each school: the history of “great 
men,” the narrative creation of the past based on a 
description of the deeds and lives of great men, as illustrated 
in the work of Fielding H. Garrison; historicism, the view that 
the study of history can lead to the discovery of general laws 
of social development that may be used to predict future 
events, as demonstrated in the work of Owsei Temkin; social 
history, historical writing that concentrates on social groups, 
their interrelationships, and their roles in economic and 
cultural structures and processes, as found in the writings of 
Henry Sigerist. Intellectual history, the comprehensive 
historical study of ideas, including not only the history of 
articulate thought but consciousness in general, for example, 
inarticulate assumptions, unstated beliefs and 
presuppositions, implicit opinions, feelings, states of mind, 
and collective mental processes, as demonstrated in the 
writing of Michel Foucault”(19). 
His conclusion was that “The history of medicine is always 
written from the basis of the historian. Contemporary 
historiography provides an understanding of the major 
methods of historical analysis and their influences on the 
writing of medical history. Medical history in the 20

th
 century 

has emphasized the historiographic methods of the history of 
great men, historicism, social history, and intellectual history. 
Each methodology has inherent biases that influence the 
historian’s analysis of the past. Understanding the historian’s 
biases provides the reader important tools for the 
interpretation of medical history” (19). 
Looking at the work accomplished by IAHN’s members in the 
historiography of nephrology in the years 1993-2016 we see 
the adequacy of methodology employed, the giants of the 
discipline, the progress of the academies and the cultural 
social and economic life. This richness will be of great 
advantage in the years to come. There were talents, curiosity, 
a capacity for asking questions, appropriate selection of wiring 
models and careful scrutiny of the topics. Since the history of 
nephrology is not yet a discipline, nor is it taught in 

postgraduate courses of nephrology, it reflects the general 
aspiration of scientists to be recognized as cultured. 
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The 10

th
 Congress of the International Association for the 

History of Nephrology in Wieniec- Zdroj, Wloclawek (Poland) 
 
The Congress 
The 10

th
 IAHN Congress, endorsed by the ERA-EDTA, the Polish 

Society of Nephrology, the Centre of Postgraduate Medical 
Education and the Voivodeship Marshal’s Office took place in 
the Jutrzenka Spa, in Wieniec-Zdrόj – a hundred-year-old Spa 
amidst the Kuyavan forests near Wloclawek on May 25-27, 
2017. Wloclawek, one of the oldest cities of Poland, located at 
the banks of the Wisla river, is the site of the famous gothic 
Cathedral. 
The congress was superbly organized by an outstanding team 
headed by Professor Janusz Ostrowski and his wife Maria 
Ostrowska. It included also Professor Marek Muszytowski the 
councilor of the IAHN, Przemysław Rutkowski, Professor of 
Nephrology in Gdaosk, Justyna Szczepaoska, Wioletta 
Wieczorek and Radosław Żebrowski. 
The congress comprised 10 plenary sessions and 2 poster 
sessions for a total of 54 presentations. During the congress an 
exhibition of the famous painter Grzegorz Bienias, Professor at 
the Krakow Academy of Fine Arts, took place. Also, a 
magnificent concert was organized in the Basilica Cathedral of 
St. Mary of the Assumption (dated XIV century). 
The congress was opened by Professor Janusz Ostrowski 
President of the Congress, Professor Bolesław Rutkowski 
President of the Scientific Committee, Piotr Całbecki Marshal 
of the Kuyavian- Pomeranian Voivodeship, Andrzej Więcek 
President of the ERA-EDTA, Michał Nowicki President of the 
Polish Society of Nephrology, Ryszard Gellert Rector of the 
Centre of Postgraduate Medical Education and by Vincenzo 
Savica President of the IAHN. 
In the first plenary session Professor Andrzej Więcek, 
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President of the ERA-EDTA, illustrated the History of the 
European Renal Association-European Dialysis and Transplant 
Association. Bolesław Rutkowski, Janusz Ostrowski and 
Andrzej Więcek illustrated the History of the Polish Society of 
Nephrology. Professor Garabed Eknoyan, Professor of 
Medicine and Chief of the Renal Section of Selzman Institute 
of the Baylor College of Medicine in Houston, TX, USA gave an 
original talk on “Why the history of nephrology” and explained 
the point in question. The Congress paid tribute to Nils Alwall. 
The group of speakers for this session included Jan Kurkus, 
Horst Klinkmann, Stewart Cameron and Janusz Ostrowski. 
 
Honorary Members 
Professor Andrzej Więcek, President of the ERA-EDTA, was 
awarded a diploma of honorary membership. He joins Ori 
Better (Haifa), Bernardo D’Onorio (Gaeta), Silvana Favaro 
(Padua), Stewart Cameron (London), Charles Kleeman (Los 
Angeles), Donald V. Seldin (Houston), Garabed Eknoyan 
(Houston), and Shaul Massry (Los Angeles). 
  
Council 
Professor Janusz Ostrowski (janusz.ostrowski@diaverum.com) 
was elected President for the years 2018-2019, Professor 
Vincenzo Savica became past President with the additional 
special duty of Treasurer (from December 2017 on). This was 
due to the difficulty in opening a Bank account for the IAHN in 
Poland. Przemysław Rutkowski, Biagio Ricciardi, Ioannis 
Stefanidis, Ahmet Acidumann were elected members of the 
Council for the years 2017-2021. They join Katarina Derzsiova 
(council member 2015-2019), Marek Muszytowski (Council 
Member 2017-2019 and Secretary of the IAHN) and Natale G 
De Santo (ex officio member). Biagio Ricciardi, in addition to 

his role of a councilor, in spirit of service, has accepted to 
continue to care for the website of the IAHN. 
 
The 11

th
 IAHN Meeting 

The 11
th

 IAHN Meeting will take place in Larissa (Greece) on 
September 12-15 2019. This is the town where Asclepios was 
born and Hippocrates died. President of the Congress is 
Ioannis Stefanidis, M.D., Ph.D., Professor of Internal 
Medicine/Nephrology and Dean of the Faculty of Medicine of 
the School of Health Sciences at the University of Thessaly, 
Larissa, Greece. Iwannis stefanidis <stefanid@uth.gr>. 
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Introduction 
This paper is divided in two parts. The first elaborates on 
Aristotle’s (and Galen’s) first error concerning the location of 
the kidneys. The second discusses the arguments about a 
second, (but understandable) error concerning again the 
location of the kidneys and represents the novel contribution of 
the current work to the History of Nephrology. 
 
Aristotle’s writings on medical topics were unchallenged for 
almost 2000 years. It was Vesalius, in his monumental and 
revolutionary work De humani corporis fabrica published in the 
16th century who critically noted Galen’s ideas (and indirectly 
Aristotle’s, which Galen repeated) about the location of the 
kidneys. This delay in directly examining Aristotle’s thesis is 
rather strange, as Aristotle himself challenged the method of 
teaching biological sciences based on theories. He strongly 
suggested using direct observation via experiments and 
dissections and opposed the squeamish aversion to them: “(…) 
even in the study of animals unattractive to the senses, the 
nature that fashioned them offers immeasurable pleasures in 
the same way to those who can learn the causes (aitias) and are 
naturally lovers of wisdom (philosophoi). . . Therefore, we must 
avoid a childish distaste for examining the less valued animals 
(1). Similarly, Galen challenged his students and anyone else to 
conduct the same experiments in order to check the accuracy of 
his observations. “For I 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 I and my pupils have died” (2). 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 their work (3). Both had claimed that the right 
kidney is higher than the left as they were in dissected animals, 
mainly the Rhesus Monkey, where this is the case (4). 
Nevertheless, Vesalius dared to challenge these giants and 
tentatively introduced the idea that – contrary to Aristotle’s and 
Galen’s claims – (5, 6) the left kidney might in some cases be 
higher than the right, particularly if an enlarged liver pushed the 
right kidney down. However, he went halfway through as in the 
first three Tabulae and the relevant figures in the Fabrica and 
the Epitome show the right kidney higher that the left. 
Apparently, he made the blocks before he dissected a human 
(7). Albeit mild, this refutation was considered a sacrilege. His 
main critic was his previous mentor Jacques Dubois (1478 – 14 
January 1555), also known as Jacobus Sylvius in Latin. As had 
happened with Aristotle, Galen and their followers, Sylvius’ 
works presented the same contradiction, with the difference 
that he himself had a rather contradictory stance on the value 
of direct examinations. On one hand, he urged his students to 
learn from dissection rather than just from lectures or books. In 
his textbook Manual of Anatomy (1555), he wrote the following 
in the Introduction: 
“I would have you look carefully and recognize by eye when you 
are attending dissections or when you see anyone else who may 
be better supplied with instruments than yourself. For my 
judgment is that it is much better that you should learn the 
manner of cutting by eye and touch than by reading and 
listening” (8). On the other hand, when confronted with an 
observable fact that contradicted Galen, J. Sylvius went so far as 
to claim that the human body had changed over the centuries, 
accounting for the dissimilarity (9). In spite of the strong 
criticism, Vesalius managed to find a prominent publisher, 
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Johanes Oporinus in Brussels, who printed his renowned book 
“On the Structure of Man” where he presented his “heretic” 
ideas (10). However, soon after the Fabrica publication, Vesalius 
was invited to become imperial physician to the court of 
Emperor Charles V. 
After the abdication of the Emperor, Vesalius continued at 
court, in great favour with his son Philip II. In 1555, he published 
a revised edition of De humani corporis fabrica, in which he was 
more definite about the location of the right kidney in a lower 
than the left place (11). The admirers of this book again laudant 
it stronger than the author himself, thus they did not realize 
that Galen is both the hero and the villain of the Fabrica. His 
errors are carefully noted, yet the substantial borrowings 
Vesalius made from him are passed over in silence. (…) Likewise, 
a few of Vesalius’s friends and colleagues are mentioned, and 
the occasional enemy, but the work of other Renaissance no 
mention. Hence Vesalius’ originality is magnified through his 
failure to adequately acknowledge his predecessors or 
competitors (12). One of their claims was that Vesalius through 
the Fabrica was the first modern anatomist who based his 
anatomical descriptions on personal observation (11), avoiding 
to face the well-documented fact that dissection started at least 
300 years before Vesalius in Italy (13). Another fact, almost 
ignored by medical historians, is the practice of dissections in 
Byzantium. It should be emphasized here that it was 
widespread there for medical reasons (14) – at least two 
centuries before Italy and half a millennium before Vesalius 
(15). Two relevant passages are presented: Symeon the 
Theologian (949–1022 AD) noted approbatively that doctors 
both in the past and in the present investigated illnesses by 
cutting open corpses “in order to study the structure of the 
body, and by so doing they would understand the internal 
construction of living men and endeavor to cure the sickness 
concealed within” (16). Again, Georgios Tornikes commented on 
the practice of dissection in his eulogy of Anna Comnena. He 
described how the doctors separated every organ from its 
neighbour in order to study its position, form, and parts and to 
understand its function in relation to other organs. This study, 
observed Tornikes, allowed a doctor to appreciate how a 
particular organ was affected or even destroyed when other 
sections of the body were diseased (17), as referred by Herrin 
(18). A much earlier but circumstantial practice of autopsy in 
Constantinople during the 543 Pestis Pandemic is described by 
Procopius (19). 
It is interesting that the whole argumentation in Vesalius’ 
writings is spiced with comparisons and examples from daily life 
(20, 21). The use of metaphors to highlight medical topics is not 
an idea exclusive to Vesalius. Long before him and long after, 
this was the norm. We present a similar passage by Galen and 
two passages from famous Byzantine authors, and another one 
by William Harvey, characteristic of the method. Galen’s 
passage compares the veins of the body with the channels 
gardeners dig in gardens. He argues that like the water from 
these channels reaches near the plants and then waters them 
and transfers the vital nutrients via perfusion, so does the blood 
carried by the veins reach near muscles etc., nourishing them 
via perfusion (22). The first Byzantine passage is by Eustathios 
the Monk, a clergyman and medical doctor. He is placed in the 
ninth century, although nothing can conclusively justify this. We 
quote: “The creative or better yet the guardian nature, (…) in 
caring for the animal, it created channeling pores through which 
the waste and muddy substances of the body are purified. 
Because as it knew that food is on the one hand useful to the 
body but also has wasteful elements, for this reason it invented 
these (pores) just as they who care for the cities, build sewers 
and streams, so that whatever waste material is collected it can 
be eliminated into lakes, rivers or seas” (23). The second 

passage is by Eustathios of Thessaloniki, a Bishop and Literatus 
(1115 – 1195/6): “That monarchy is a good (regime) is proved by 
the celestial order which is governed by one guardian, the 
Almighty, (…) one is the sun which is awarded to inspect the 
Earth during the whole day, and one is the moon that is the eye 
of the night, and the king of kings (God) established one king in 
our castle, the brain (24). William Harvey, (1578, 1657), similarly 
wrote in the dedication to the king in his most important book, 
De Motu Cordis (1628) “Most serene King! The animal’s heart is 
the basis of its life, its chief member, the sun of its microcosm; 
on the heart all its activity depends, from the heart all its 
liveliness and strength arise. Equally is the king the basis of his 
kingdoms, the sun of his microcosm, the heart of the state; from 
him all power arises and all grace stems” (25). In spite of the 
previous idyllic descriptions, we find two harsh real practices in 
anatomical research. The first is the use of criminals – dead, 
alive or in-between – as experimental objects. Writing circa 30 
AD, the Roman medical author Celsus stated in the prologue to 
his book On Medicine: “Consequently, it is necessary to dissect 
dead bodies and examine their viscera and intestines. 
Herophilus and Erasistratus adopted the best method. They 
dissected criminals, received from the kings out of prison, and 
contemplated even while the breath still remained those things 
that nature had before concealed” (26). Relatively, Tertullian, 
the Church Father, in his treatise “On the Soul” wrote: 
“(Herophilus) that doctor, or rather butcher, who cut up 
innumerable human beings so that he could investigate nature’. 
Although it is debatable that Galen ever dissected humans, he 
lamented the fact that he had no access to bodies of criminals 
dispensed by higher authorities. He regretted his refusing to 
join the Roman campaign against the Germans as the emperor 
had permitted the dissection of slain enemies. Mattern stresses 
that: ‘There can be no doubt that if he had known he would be 
allowed to dissect a human, he would have braved the perils 
and discomforts of the campaign and endured the importunities 
of the emperor.’ As for his colleagues, fortunate enough to have 
dissected German corpses, Galen showed only scorn. “They ‘did 
not learn more than butchers know’ (27). The Byzantine writer 
Theophanes the Confessor (9th cent. AD) wrote about 
Christianus, a robber who had his feet and arms mutilated while 
still alive, who was given to doctors to be vivisected “to learn 
the structure of the body” (15). In Italy during the Late Middle 
Ages and Early Renaissance, the practice of dissection was 
essentially punitive. Restricted to the cadavers of condemned 
criminals, the anatomist was seen as the first cousin of 
executioners and torturers (14). Vesalius snatched the bodies of 
recently deceased criminals or laypeople using lawful or 
frequently unlawful methods and then describing them in detail 
(28). In his Letter on the China Root (1546), Vesalius wrote: “I 
shall no longer bother to petition the judges to delay an 
execution to a time suitable for dissection, nor shall I advise the 
students to observe where someone has been buried or urge 
them to make note of the diseases of their teachers” (28). He 
deleted from the revised edition of the Fabrica (I 5 5 5) some of 
the more lurid passages concerning his quest for cadavers (28). 
The second garish practice was common to all anatomists and 
to Vesalius who was proud to illustrate them in his book. For 
example, the capital letter “O” (in the chapter on the kidneys 
representing the organ) of the 1543 edition depicted the 
method of boiling bodies to extract bones. Three angels are 
carrying the head of an executed criminal (29), the major source 
of Vesalius’ material (30) to the cauldron. Since then, 
innumerable experiments using the bodies of outcasts and 
studies thereon took place and the literature is vast. 
Indicatively, we cite here the amputations of hundreds of legs 
from inmates in German concentration camps to be 
transplanted either in situ or days later and many kilometers 
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away into wounded German soldiers (31). This kind of 
irreverent approach to human bodies is still followed. Just this 
month (October 2017), Reuters published the story of Cody 
Saunders, who was born in 1992 in Tennessee, USA and died on 
his 24th birthday, after being dialyzed due to kidney failure for 
many years. His body was given to the company Restore Life to 
forward it to institutions “for scientific research”. In reality, his 
spinal cord was sold for 300 dollars via email to Brian Grow, an 
undercover Reuters journalist. He later bought two human 
heads from the same company. Restore Life’s clients include 
many respectable medical institutions (32). Hence, we may 
reluctantly assume that medicine progresses in a pattern of 
destructive construction. 
Having discussed Vesalius, his era and the conditions under 
which he traced Aristotle’s first error, we now present another 
mistake we traced made by Aristotle, similarly on the location 
of the kidneys. He had also made other mistakes about the 
kidneys but this is beyond the scope of this article (33). It is 
understandable that our attempt to correct the Philosopher 
could once again be considered sacrilege but we are 
encouraged by his own statement that: “(…) for an educated 
man should be able to form a fair off-hand judgment as to the 
goodness or badness of the method used by a professor in his 
exposition” (34). 
 
Material and method 
We read carefully the Aristotle’s writings concerning the 
kidneys’ location in the body. The relevant passages are: A) 
“After these organs come the ‘kidneys’, and these are placed 
close to the backbone, and resemble in character the same 
organ in kine” (Medieval English for the cow) In all animals that 
are provided with this organ, the right kidney is situated higher 
up than the other (35). B) “(…) and these viscera-the liver and 
spleen on either side with the kidneys behind-attach the great 
vessel to the body with the firmness of nails. The aorta sends 
similar branches to each kidney, but none to the liver or spleen” 
(34). C) “(…) and the kidneys also lie in the same position in all 
creatures that possess them” (35). We then studied references 
from current zoological articles about the location of the 
kidneys inside a living cow, and discussed the topic with two 
emeriti Professors of Veterinary Anatomy (the one having 
served as Dean) in the School of Veterinary Medicine at the 
Aristotle (sic!) University of Thessaloniki in Northern Greece. 
 
Results 
Our findings were surprising. We quote: “The kidneys of the 
bovine do not lose their foetal lobulation (…) the right ureter 
leaves the kidney and passes along the roof of the abdomen to 
the pelvis in a fairly standard pattern. The left ureter however 
moves across the dorsal surface of its kidney to return to the 
midline and follow a course as if the kidney was located on the 
left (Both kidneys in the bovine are located on the right) 
(emphasis by the author of this article) (…). The left kidney in 
the bovine is found caudoventrally to the right one usually in 
the region between the 2nd and 4th lumbar vertebrae (36). It is 
situated in the midline almost directly above the rectum and 
should be easily palpable – check that the lobules are distinct 
and that the kidney is of a normal size (37). Similarly, in a rectal 
examination “(…) at the right of the rumen in the midline area 
is the left kidney…” (38). With U/S the left kidney could not be 
seen from the left paralumbar fossa, but it was imaged in its 
entirety from the right paralumbar fossa in all the cows (39). 

The left kidney hangs low on a well-developed mesentery (…) 
Only if it is pushed to the right of the midline by the rumen can 
it be imaged caudal to the right kidney (40). The apparent 
anomaly is explained by the fact that the stomach of the cow 
includes the rumen or paunch, reticulum or “honeycomb”, the 
omasum or “manyplies” and the abomasum or “true stomach”. 
The rumen (on the left side of the animal) is the largest of four 
compartments. It can hold 25 gallons or more of material, 
depending on the size of the cow (41). Consequently, it pushes 
the left kidney to the right of the backbone (42). When the 
animal is slaughtered or after fasting, the rumen deflates; thus 
the left kidney returns back to its normal side. It is interesting 
to add that in spite of the vast bibliography, the notion that the 
left kidney of a cow may be located on the right did not gain 
wide support. When discussing the matter with the 
aforementioned professors of Zoology, they blandly refused to 
accept the fact and were rather derisive. This ignorance could 
be expected in an era before the modern diagnostic techniques 
when even specialized articles were repeating the notion that 
the kidneys of a cow are situated on each site of the back-bone 
(43). Similarly, as Aristotle was studying dead animals, he was 
right in his observation but absolutely wrong when interpreting 
it as applying to a living cow and even to all species. This kind of 
extrapolation was proposed later by Galen in the treatise “On 
the Natural Faculties: “(…) but practically every butcher is 
aware of this, from the fact that he daily observes both the 
position of the kidneys (…) and from this arrangement he infers 
their characteristic use and faculty” (44). The butcher is a 
recurrent feature in Anatomy treatises in the past. 
Simultaneously with Galen, Tertullian, to whom we referred 
earlier, had a more acute foresight: “I have my doubts whether 
he (Herophilus) succeeded in clearly exploring all the internal 
parts of their structure, since death itself changes and disturbs 
the natural functions of life, especially when the death is not a 
natural one, but such as must cause irregularity and error 
amidst the very processes of dissection” (45). Vesalius himself 
noted: “And thus all things are taught wrongly, and days go by 
in futile disputations. Fewer facts are placed before the 
spectators in that tumult than a butcher could teach a doctor in 
his meat market (46). Aristotle’s error could have been 
prevented even by his own ideas, as elsewhere he wrote that: 
“(…) and they are led into their error by their observation of 
lungs removed from animals under dissection, out of which 
organs the blood had all escaped immediately after death” (47). 
 
Conclusions 
We notice the vitae parallelae of Vesalius and Galen. Both had 
been military doctors, following the imperial armies’ campaign 
and gaining experience by treating battle wounds. Both had 
been Royal Doctors. Similarly, Aristotle was the tutor of 
Alexander the Great, making clear that a high patronage was – 
and may be still is – essential for the promotion of research and 
the researchers themselves. In addition, all were only too 
happy to use – if they could – the corpses of executed criminals 
for their anatomical studies, commenting scornfully on the 
butchers’ works. All three had used dissections to understand 
Nature better. Aristotle’s second error on the location of the 
human left kidney compared to the cow’s is due to the fact that 
he could study a cow’s internal organs only when it was dead, 
not having at his disposal the high-tech means we have today 
to study the animal while alive, without any incisions. 
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Introduction 
The treatment of end stage renal failure is always based on the 
use of water. Both the artificial kidney machine and peritoneal 
dialysis use a huge amount of water, either in its pure condition 
(the RDT) or as the main ingredient in PD solutions. As these 
modalities are rather modern for an article on the history of the 
topic, we will skip them and proceed to the discussion of more 
ancient methods, correlating them with more recent times. 
Recent for us means from the 9

th
 century onwards. The 

structure of this article was inspired by the Polka dance, 
originally a Czech dance and a genre of dance and music familiar 
throughout Europe and the Americas. It is still practiced in many 
countries and widely in Poland. Thus, let us consider this 
structure of the lecture as a tribute to our host country. Polka 
can be very bouncy and upbeat. Try going Back in the Past and 
Going Forth in squares, and Front and again. Similarly, we will 
present various practices and theories about the use of baths 
for renal ailments back in the past, we will follow their 
abandonment and then will we witness going forth to their 
revival. 
 
Discussion 
The article starts the discussion with a general view on the 
therapeutic properties of baths. 
 

Back in the past: 
As the use of water treatments combines mythical, religious, 
medical and social characteristics, it has been a point of 
discussion since antiquity. We read in Plato’s Cratylus that: “(…) 
and should be accepted one name only for the god (Apollo) 
being the god of music, or arching, oracles and of medicine (…) 
[as] the same tools are used by doctors and oracles like baths 

and sprinkling with water, as there is a common goal: A person’s  
soul and body purification” (1). 
 

Going forth, the revival: 
Today, ritual purification through water can be found in the 
religious ceremonies of Jews, Muslims, Christians, Buddhists, 
and Hindus. These ceremonies reflect the ancient belief in the 
healing and purifying properties of water. With time, various 
qualities of natural waters were considered, or advertised, as 
beneficial for health. 
 

Back in the past: 
Plutarch (1

st
 cent. AD): “Which pain, which abstinence, which 

drug did solve any disease as quickly as a bath taken timely?” 
(2) Galen (1

st
/2

nd
 cent. AD): “When there is an increase of 

impurities the best purgation is via phlebotomy, then baths and 
fasting (3) and when these are neglected many ailments 
appear” (4). And further on: “Who doesn’t remember his 
(Kointos’) scorn of warm and cold and dry and wet baths, now 
he announces names of baths without which no treatment is 
achieved” (5). Rufus of Ephesus (1

st
/2

nd
 cent. AD) repeats the 

above: “(…) if the patients suffer by an abundance of bad 
humours, they benefit from (…) warm baths (6). 
Natural springs had been classified according to their physical 
properties. Hippocrates had already commented that: “The next 
worst will be those whose springs are from rocks–for they must 
be hard–or from earth where there are hot waters, or iron is to 
be found, or copper, or silver, or gold, or sulphur, or alum, or 
bitumen, or soda” (7). A more detailed classification was made 
by Pliny the Elder (1st cent. AD) in his famous Natural History. 
He himself was a fervent advocate for bathing as his nephew 
Pliny the Younger states “In the country, the only time he took 
from his work was for his bath, and by bath I mean his  actual  
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immersion,  for while  he was being  rubbed  down and dried he 
had a book read to him or dictated note” (8). Also Paulus 
Aegineta (7

th
 cent. AD) elaborated on the topic (9). According to 

Galen, natural waters could also be classified in accordance to 
their temperature: “The so-called natural springs in some places 
have a pleasant temperature; in others these are boiling or 
lukewarm, while the cold ones are everywhere” (4). 
 

Going forth, the revival: 
Similarly, nowadays a variety of natural waters is widely 
advertised as good for health, as we can see from extracts of 
various pamphlets for spas in Central and Eastern Europe: 
1. The Yeisk resort, on the coast of the Azov Sea, is famous for 

its healing waters containing hydrogen sulphide (…). The main 
therapeutic factors of the resort are the unique and rare in 
the content of iron, mineral waters surpassing in some 
characteristics all known springs in the world (10). 

2. Carbonaceous: Naturally carbonated waters. Stimulate the 
appetite and digestion when drunk, increase the digestive 
secretions of the stomach, pancreas and intestines (11). 

3. Sulphur-containing water reduces gastric secretion, helps 
digestion, and treats lazy bowels. Less mineralized waters are 
used for treating calculus (kidney stones) and urinary tract 
infections (12). 

Apart of the variations of waters, baths and bathing always took 
place in beautiful scenic landscapes and in buildings with works 
of art. 
 
Back in the past: 
Romans took this to the extreme, building huge imperial bath 
complexes full of mosaics, statues, paintings and other luxuries. 
In many ways, these were similar to community centers. 
Because the bathing process took so long, conversation was 
necessary. Many Romans would use the baths as a place to 
invite their friends to dinner parties, and many politicians would 
go to the baths to convince fellow Romans to join their causes. 
The thermae had many attributes in addition to the baths. 
There were libraries, rooms for poetry readings, and places to 
buy and eat food. The modern equivalent would be a 
combination of a library, art gallery, mall, restaurant, gym, and 
spa (13). Baths were a site for important sculptures; among the 
well-known pieces recovered from the Baths of Caracalla are 
the Farnese Bull and Farnese Hercules and the larger-than-life 
early 3

rd
 century patriotic figures somewhat reminiscent of 

Soviet Socialist realism works (now in the Museo di 
Capodimonte, Naples). There were also famous artistic works in 
the baths of Constantinople (14, 15). Later, Avicenna in his 
Canon of Medicine in the 10

th
 century elaborated on: The bath-

rooms: Temperature of air in different rooms (temperate, warm, 
hot, and cool); mural decorations (16). 
 
Going forth, the revival: 
The use of public baths declined during the Middle Ages, 
partially revived in the 16

th
 century and reached its peak in the 

19
th

. To limit the search only to France, we quote six novels 
from Philip Albou’s article on “Taking waters in the French 
literature” (17). Namely, 1. Michel de Montaigne (1533 – 1592) 
who compares the particular manners of taking water in France, 
Germany and Italy in 16

th
 century. 2. Gui Patin (1602 – 1672), 

the famous Senior of the Faculty of Medicine of Paris, declared 
to be very perplexed as to the effectiveness of water, going on 
to declare: “the waters make more cuckolds than they do cure 
patients!”; 3. The account of Madame de Sévigné (1626 – 1696), 
from her famous Letters, on taking waters in Vichy in 1676; 4. 
Thermal treatment (without effect…) of the extinction of voice 
of Nicolas Boileau (1636 – 1711) at Bourbon-l’Archambault in 
1687; 5. The portrait of Irene (alias Madame de Montespan) 

found in the “Caractères” of Jean de la Buyère’s (1645 – 1696); 
and finally, 6. An extract of the novel Mont-Oriol by Guy de 
Maupassant where he evokes the cynical and financial aspects 
of the creation of a thermal place in the centre of France during 
the 19

th
 century. The latter, though cynical, explains in part the 

frenzy of building huge hotels and other buildings in that era to 
accommodate the well-off’s desire for cure and recreation. 
Focusing on the subject of this article, we notice an echo of the 
bath decorations of the past in the modern trend of the last two 
decades, as more designers and operators recognize the healing 
benefits of positive distractions, natural views, and daylight 
within their care environments (18). 
Having dealt in brief as an introduction with the general ideas of 
the benefits of bathing both in the past and in modern times, 
we will focus now on our central theme that is the use of waters 
for kidney problems. 
 

Back in the past: 
Hippocrates (5

th
 cent. BC): The very cold water minimizes and 

eliminates the tumours and pain of gouty attacks. (19) He also 
commented on the impact of the quality of drinking water on 
stone formation: “Men become affected with the stone, and are 
seized with diseases of the kidneys, strangury, sciatica, and 
become ruptured, when they drink all sorts of waters, and those 
from great rivers into which other rivulets run, or from a lake 
into which many streams of all sorts flow” (5) Galen: For renal 
diseases you should consume a light diet and very frequent 
baths. Because drinking too much water is contraindicated in 
renal disease while purification via the skin is desirable (20). 
Plutarch refers to the gouty attack of Sulla, the Roman general, 
who according to Strabo hurried himself to the medicinal 
waters of the Aedipsos Baths, at the island of Euboea in Central 
Greece (21). Paul of Aegina (5

th
 cent. AD): “(…) for retention of 

urine: add a fifth part of heated oil to the water. Such a bath is 
highly anodyne” (9). Alexander warns on the over- prescription 
of hot or cold baths for treating renal problems and suggests 
moderation (22). Hydrotherapy in Byzantium was a strong 
therapeutic agent for many ailments, including acute nephritis 
and attacks of gout (23). Avicenna (10

th
 cent. AD): “(…) On the 

presentations of the urinary stone. Know that when the stone 
enlarges in the kidney it hinders the urine, causes intolerable 
pain, and may lead to mental confusion from pain. Each 
occasion of the pain is called an episode (the pain is 
intermittent). During the episode of pain the patient should sit in 
a tub of warm water in which the leaves of cabbage…” (24). 
Generally, in antiquity methods for alleviation of pain from 
kidney stones consisted of (…) baths and warm clysters that 
were sometimes medicated (25). Hence, even the comic play 
writer of the 5

th
 cent BC Aristophanes has Dionysus suffer from 

kidney pains, because of overtiredness, to beg Zeus to permit 
him to run to the public bath for relief (26). 
 

Going forth, the revival: 
In The Principles and Practice of Medicine, William Osler (1849–
1919) commented on the topic: “Many patients find benefit 
from a stay at Saratoga, Bedford, Poland or other mineral 
springs in this country, or at Vichy or Ems in Europe” (27). In 
Central and Eastern Europe today, bath treatments for kidney 
diseases flourish. We present indicatively a few such places: 
1. Czech Spas – Treatment of kidney and urinary tract diseases 

has a long tradition in Marienbad with the use of the god-
given effects of natural carbon dioxide. The curative springs, 
in particular, the hypotonic mineral waters in the drinking 
cure, are the foundation of therapies for urologic and 
kidney illnesses in children, adolescents, men and women. 
Due to the cooperation with the dialysis centre Fresenius in 
Marienbad, it is possible with advance arrangements, to 
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treat patients requiring a dialysis program (sic!). A fine 
example of the combination between alternative and high 
tech treatments based on commercial goals (28). 

2. The Royal Spa hotel in Mariánské Lázně specialises in kidney 
and urinary tract treatment. Natural mineral carbon dioxide 
treatment in the form of both water and dry baths helps the 
vascular system widen and become more flexible. Carbon 
dioxide, which is absorbed through the body surface, 
stimulates receptors of even the tiniest capillaries in our 
body. It is also suitable for curing cysts, kidney stones and 
sand (lithiasis) or kidney hypofunction in connection with 
other chronic diseases (29). 

3. In the Carpathian Basin in Central Europe, where Hungary is 
located, the crust of the earth is very thin, so these waters 
right from the core of the earth rise to the surface very 
easily. There are more than 200 thermal spas (…) used to 
cure kidney diseases. Most Hungarian spa resorts use their 
hot springs complimentary to regular medicinal methods in 
many type of diseases and conditions like skin diseases, (…) 
kidney diseases, neurological problems, etc. depending on 
the composition of their waters. In Hungary, spa treatments 
are covered by the Hungarian medical insurance plan and 
regularly prescribed by Hungarian doctors as part of natural 
rehabilitation protocols (30). 

4. There are more than 1300 mineral sources in Slovakia, used 
as curative waters for (….) renal diseases. There are 21 
thermal spas built on these mineral springs, usually divided 
in three groups according to type: Balneological spas, 
Climatic spas, mixed spas. The main focus of the “cure” is 
often drinking water from the spring (it usually tastes like 
medicine), but all of the spas listed also offer soothing 
soaks, medicinal massages!) and other restorative 
therapies, as well as swimming and other recreational 
opportunities in beautiful natural settings (31). 

5. The oldest balneological centres in Russia are the resorts of 
Caucasian Mineral Waters. The waters in Zheleznovodsk at 
Stavropol Krai can heal the digestive system, the pancreas, 
and kidneys (11). In the same area, the Mashuk Aqua-Therm 
hosts the only monument in the world commemorating 
enemas, unveiled in June 2008 (Figure 1) The 770-pound 
bronze statue stands nearly five feet tall and was created by 
a local regional artist named Svetlana Avakova. The use of 
enemas for treating uraemia has been well established since 
antiquity. 

6. Treatment descriptions – Pühajärve Spa & Holiday Resort 
(…) for heart diseases, high blood pressure and kidney 
diseases. The discovery of the mineral springs in 1876 
marked the beginning of the history of Rymanow-Zdroj. It 
specializes in the treatment of children with kidney diseases 
(32). 
 

 
 

Figure 1 - The only monument in the world commemorating enemas, 
unveiled in June 2008, at the Mashuk Aqua-Therm. 

 
The main ways in which baths are useful in treating renal failure 
were perspiration and toxic substance elimination via the skin, 
which acted as a kind of dialysis membrane. 
 
Back in the past: 
Hippocrates: “We should then abstain from the cathartic 
methods performed from below (that is, diuretic drugs and 
enemas). The best of all though is to provoke diuresis and 
perspiration and get the patient walking” (33). 
Aristotle (4

th
 cen. BC): “And soon this (alien substance) is 

separated and discharged. And the latter when is discharged 
from below is called urine whereas when it is eliminated through 
the skin is called perspiration. Both are saline for the same 
reason” (34). 
Rufus: “because it is good for them to be able to perspire if 
diuresis stops. The best of all is a steam bath in a small vat with 
the head coming out from the top, so that, while the rest of the 
body is being heated, one can breathe cool air” (35). 
 
Going forth, the revival: 
A Clinical/Historical paper we wrote tried to explain the 
beneficial role of perspiration in renal failure: “(…) Each human 
kidney has approximately 1.2 million nephrons. In other words, 
humans have as many nephrons as sweat-glands (…). The role of 
the skin as an excretory organ is also demonstrated by the fact 
that the sweat glands as well as the kidneys have receptors for 
aldosterone and ADH (…). We found a difference of 16 mg/dl in 
average blood urea between winter and summer months (mean 
winter urea 182 mg/dl, mean summer urea 166 mg/dl). These 
differences were statistically very significant (p<10

-27
). There 

was no significant difference in patient body weight between 
winter and summer months” (36). The following articles back 
our thesis: 
Sauna baths in the treatment of chronic renal failure. 
Snyder D, Merrill JP, Trans Am Soc Artif Intern Organs. 1966; 
12:188-92. 
Sweating treatment for chronic renal failure. 
Lacher JW, Schrier RW. Nephron. 1978;21(5):255-9. “This 
removal of urea, water and salt suggests that sweating could be 
used to treat uraemia in conjunction with charcoal 
hemoperfusion”; 
Stimulated sweating in chronic renal failure 
Man in ‘t Veld AJ, van Maanen JH, Schicht IM. Br Med J. 1978 Jul 
15;2(6131):172-3. “With hot baths and/or saunas the urea and 
creatinine in RDT patient falls” 
Hot bath for the treatment of chronic renal failure 
Ting Ye, Weiping Tu & Gaosi Xu, Ren Fail. 2014 Feb; 36 (1):126-
30: “(…) Therefore, it offers an adjuvant alternative renal 
replacement method”. 
 
Local application of footbaths for gout has been also suggested. 
 
Back in the past: 
Rhazes (9

th
 cent. AD) stated that: “Two factors are involved in 

gout management via application of water to the feet; the 
temperature of the water and the time of application. Some 
patients with gout are advised to use extremely cold water 
during acute episodes, while others need to apply tepid or hot 
water (37). 
 
Going forth, the revival: 
Claridge in the 19

th
 cent wrote: “A king’s councilor had suffered 

for six years with the gout (…) repeated cold foot-baths, after 
some days, caused the inflammation and redness to disappear 
(38). The method has a modern interpretation: In Foot Bath 
Therapy, warm water can promote blood circulation, and blood 
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flow after a footbath can increase to 10~18 times above normal, 
which can improve patient metabolism and Qi-blood circulation. 
Besides, Foot Bath Therapy can improve the skin functions of 
mucosa absorption and skin penetration, which can promote 
the medicine ingredients to be absorbed into the blood (39). 
Basically, hot therapy is applied when there is no inflammation 
while cold therapy where there is inflammation/swelling. 
Contrast Hydrotherapy (CH) has been used for treating and 
preventing gout besides daily hydration. 
The most exotic treatment is via magnetized water. Its ancestor 
was mesmerism. Practitioners were often known as 
magnetizers, rather than mesmerists. For about 75 years from 
its beginnings in 1779, it was an important specialty in 
medicine, and continued to have some influence for about 
another 50 years. Hundreds of books were written on the 
subject between 1766 and 1925. Today it is almost entirely 
forgotten. Magnetism dressed up as magnetized water, is the 
new frenzy for treating kidney ailments: In a 19

th
 cent 

Commentary on Avicenna’s Canon, there is an implication of the 
impact of the radiation of the soil over the medicinal waters: 
“His statement contains an important truth. Certain spas and 
health- resorts (Carlsbad, Bath, Droitwich, Baden, Bourbonne-
les- Bams, Is ancy Wiesbaden) owe their virtue not merely to the 
chemical composition of the water which is taken by the 
patients, but also to the locality itself. The radiations which pass 
outwards at those parts of the earth produce a beneficent 
influence upon them as they walk over the ground” (17). In a 
more recent article on the efficacy of naturally magnetized 
water on kidney function, we read: “(…) a daily regimen of 16 
ounces of naturally magnetized water was shown to be 
significant in lowering urine pH, and promoting excretion of 
acids and toxic mineral salts suggesting an increased ability of 
the kidneys to remove toxic wastes from the body …” (40). In 

another similar article: “They had their patients drink bi-polar 
(treated with both North and South poles) magnetized water. 
This simple treatment was very effective in breaking up kidney 
and gall bladder stones into small enough particles to be passed 
through urine without any pain or danger to the patient (41). 
 
Conclusions 
Ancient and medieval practices on the use of water are 
reincarnated today in the more general urge for alternative, 
traditional, mythical treatments. They are those who look and 
make steps Back in the Past to follow them, there are those 
who sternly stand for the technological approach turning their 
back to the past Moving Forwards. Nevertheless, both groups in 
their contrary movements meet harmoniously in the middle like  
groups dancing the famous Polka dance Podhale (Figure 2). 
 

 
 

   Figure 2 - The Back and Forth Group Dancing in Podhale in    
   Krokowiak, 1999
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Introduction 

Abū Bakr Muḥammad ibn Zakariyyā al-Rāzī (865–925 AD), 

also known as Rhazes in the Western world, was an 

eminent physician and philosopher during the golden age 

of the Islamic world in medieval times. He compiled over 

200 works on various chemical, philosophical, ethical 

subjects, with over half of them on medicine (1). The 

founding father of the history of science, George Sarton 

(1884-1956), says that “Rhazes was the greatest 

physician of Islam and the Middle Ages” (2). His 

originality, clinical acumen and observational aptitudes 

are best known for his most celebrated works, the Liber 

Continens (Kitāb al-Ḥāwī fī al-Ṭibb), Liber medicinalis ad 

Almansorem (Kitāb al-Manṣūrī fī al-Ṭibb), and De Variolis 

et Morbilis (Kitāb al-Jadarī wa al-Ḥaṣba) (2). Less well 

known is his Kitāb al-Murshid aw al-Fuṣūl (3), which 

means The Guide Book or The Book of Aphorisms (4). 

Written late in his career this is a relatively short general 

treatise based on his earlier observations and meant as 

an introduction of basic principles for students of 

medicine (4). Although Salomon Negri (1665-1727), a 

teacher of Oriental Languages in Early Modern Europe, 

mentions this book as Liber directionis et vocatur Liber 

sectionum in his Latin translation of Ibn Abī 

Uṣaybiʿa’s ʿUyūn al-Anbāʾ fī Ṭabaqāt al-Aṭibbāʾ (5), 

actually The Guide Book was never translated into Latin 

(4). Although it appears to have continued to be used in 

learning medicine as mentioned by Maimonides (1135-

1204) as one of the books he read for his medical 

education after settling in Fustat in Egypt following his 

exile from Cordoba in 1148 (6). 
 

In brief, in the prologue of The Guide Book, Rhazes 

criticizes Hippocrates’ Aphorisms and statesthat he wrote 

this book as a gateway to the art of medicine and to show 

a way to learners: 
 

Abū Bakr Muḥammad ibn Zakariyyā al-Rāzī, God bless 

his glorious soul, said [the following]: What made me 

angry is the confusion and lack of order, the obscurity 

and remissness of the whole or most of the 

comprehensive art of Hippocrates’ Aphorisms, and his 

advice on the easiness to memorize aphorisms and 

attach them to people motivated me to present the 

comprehensive art of medicine and its phrases through 

aphorism. I managed to do that by explaining, 

representing, and leaving out overstatements and 

details that lead into obscurity. Where contradiction 

exists, it necessitates investigation and further scrutiny 

to this gateway to the art and a way for learners. God 

guides to the right (3, p 17). 
 

Materials and Methods 

The edited version of Rhazes’ The Guide Book or The Book 

of Aphorisms by the noted historian of Islamic Medicine, 

Dr. Albert Zakī Iskandar was studied (3). The edited text 

was arranged by Iskandar using the copies of Kitāb al-

Murshid aw al-Fuṣūl in the İstanbul Süleymaniye 

Manuscript Library, Ayāṣōfyā, Nr. 3724, and in Dār al-

Kutub al-Miṣriyya, Tibb Talʿat, Nr. 594 (3). This is a 

relatively short book of 377 aphorisms. Table 1 shows the 

sections of this book (3). Aphorisms related to 

nephrological subjects in The Guide Book by Rhazes are 

translated from Arabic into English and briefly discussed 

in this study. 
 

Results 

As shown in Table 1, the first title of aphorisms related to 

nephrological subjects regards diuresis. The first aphorism 

under diuresis states that diuresis is one of the strongest 

bodily discharges necessary to protect health: 

 

Aphorisms on diuresis 

#149 Diuresis is one of the strongest discharges that 

are needed in many conditions; the ancients preserved 

health through diuresis (3, p 55). 
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The second aphorism mentions the benefits of diuresis 

and lists diseases for which diuresis is beneficial: 
 

#150 Diuresis expels excretions of the second and third 

digestion; it is beneficial for aches of the joints and 

back. It desiccates the body, and he [the patient] is 

cleared from dropsy and many humid diseases. 

However, violence in and permanence of it can result in 

demise of the patient due to emaciation and fatal 

collapse and can cause ulcers in the urinary bladder and 

the penis. It provokes thirst: those affected by this 

illness always drink water and have white watery 

urine (3, p 55). 

 

The third aphorism lists diuretic drugs: 
 

#151 Diuretic drugs: Seed of Celery and aniseed, and 

seeds of watermelons/melons and the flesh of 

watermelons/melons. Furthermore, many aromatic 

spices, seasonings, and oxymels have a moderate 

diuretic effect. However, cantharides, musk, stavesacre, 

and māhīzahraj [herbals that poison fish] are bad; these 

should not be used, except in case of need and provide 

improvement, if harm has not taken place (3, p 55). 
 

The second aphorism mentions the benefits of diuresis 

and lists diseases for which diuresis is beneficial: 
 

#150 Diuresis expels excretions of the second and third 

digestion; it is beneficial for aches of the joints and 

back. It desiccates the body, and he [the patient] is 

cleared from dropsy and many humid diseases. 

However, violence in and permanence of it can result in 

demise of the patient due to emaciation and fatal 

collapse and can cause ulcers in the urinary bladder and 

the penis. It provokes thirst: those affected by this 

illness always drink water and have white watery 

urine (3, p 55). 
 

The third aphorism lists diuretic drugs: 
 

#151 Diuretic drugs: Seed of Celery and aniseed, (…), 

and seeds of watermelons/melons and the flesh of 

watermelons/melons. Furthermore, many aromatic 

spices, seasonings, and oxymels have a moderate 

diuretic effect. However, cantharides, musk, stavesacre, 

and māhīzahraj [herbals that poison fish] are bad; these 

should not be used, except in case of need and provide 

improvement, if harm has not taken place (3, p 55). 
 

The second heading of aphorisms is related to urine. The 

first aphorism under this heading states that urine reflects 

the condition of blood: 
 

Aphorisms on urine 

#192 Urine reflects the condition of blood; therefore, it 

is separated on what we will mention, if God will (3, p 

68). 
 

The second aphorism explains the formation of urine: 
 

#193 When water and food arrive at the stomach, it 

[the stomach] comprises them and grinds them, until it 

becomes something like thick water of barley, which 

physicians call chyle. Then, the chyle is passed to the 

duodenum and jejunum. Blood vessels, called “the 

lacteals”, grow from inside the liver to the bottom of the 

stomach and to the intestines. They absorb the chyle 

like the absorption of substances from the earth by tree 

roots, until the chyle is placed in the blood vessels, 

located in the flesh of the liver, where it changes into 

blood. While cooking and transforming [of the chyle], 

foam, which is yellow bile, and dreg, which is black bile, 

are generated in it [the liver] just as it is generated in 

other juices that are cooked. Then, the gall bladder 

attracts this foam, while the spleen attracts the dreg 

and the kidneys attract the residual thin water, which is 

in them. Thereafter, the blood is purified and is good for 

the flesh covering the body. Hence, the urine reflects 

the condition of blood, which is short in cooking amount 

or excessive (3, p 69). 
 

The third aphorism states that urine, which reflects the 

condition of blood, also indicates the condition of the 

kidneys, bladder, and urinary tract. The color and 

consistency of urine indicate the cooking amount of 

 
The Guide Book or The Book of Aphorisms  

(Kitāb al-Murshid aw al-Fuṣūl) 
 

[1] Aphorisms on the four 

elements 

[23] Aphorism[s on] 

summary of the deduction of 

diseases of internal organs 

[2] Matter regarding every 

composition which is 

composed 

[24] Aphorisms on urine 

[3] Aphorisms on 

temperament 
[25] Aphorisms on pulse 

[4] Moderation 
[26] Aphorisms on 

respiration 

[5] On the moderate 

temperament of the body 
[27] Aphorisms on crisis 

[6] Aphorisms on airs, 

waters, foods, and drugs 

[28] Aphorisms on days of 

crisis 

[7] Aphorisms on waters, 

sno, and ice 

[29] Aphorisms on times of 

diseases 

[8] Aphorisms on extracting 

the power of drugs and 

foods 

[30] Aphorisms on 

maturation 

[9] Aphorisms on exercise [31] Aphorisms on fevers 

[10] Aphorisms on bath 

[32] Common aphorisms, 

rules and methods of the 

common people 

[11] Aphorisms on sleep and 

wakefulness 

[33] On the prohibition of 

food and use of the 

discharge 

[12] Aphorisms on the 

necessity of food and using 

in the right manner 

[34] Discharge of excretions 

of the brain 

[13] Aphorisms on fullness 
[35] Discharge of excretions 

of the stomach 

[14] Aphorisms on the 

badness of humor 

[36] Discharge of excretions 

of the spleen 

[15] Aphorisms on purgative 

drugs 

[37] Discharge of excretions 

of the intestines 

[16] Aphorisms on the use 

of vomiting and emetic 

drugs 

[38] Discharge of 

excretions of the kidneys 

[17] Aphorisms on 

diuresis 

[39] Discharge of 

excretions of the bladder 

[18] Aphorisms on the 

copious flow of other 

secretions 

[40] Discharge of excretions 

of the uterus 

[19] Aphorisms on 

beverages 

[41] Aphorisms on 

venesection 

[20] Aphorisms on coition [42] [Aphorisms on nature] 

[21] Aphorisms on the 

composition of drugs 
[43] Bad signs 

[22] Aphorisms on diseases, 

causes, and presentations 

[44] Aphorisms on the art of 

medicine 

Table 1 - Subject titles in The Guide Book or 

The Book of Aphorisms by Rhazes 
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blood: 
 

#194 Urine, which indicates the condition of blood, can 

reflect many conditions of the kidneys and urinary 

bladder because it is the place where the urine passes 

and because urine is only separated from blood after 

being cooked with it. Urine indicates the cooking 

amount of blood with its color and consistency. Thus, if 

the amount of cooking was less, it [the urine] will be 

thin and white, if it [the amount of cooking] was 

excessive, it [the urine] will be thick and red, and if it 

[the amount of cooking] was moderate, it [the urine] will 

be yellow and moderate in thinness and thickness. If the 

heat in the liver is exceeded highly, it [the urine] will be 

black and intensely thick, similar to how it exists in fatal 

acute diseases (3, pp 69-70). 
 

The fourth aphorism addresses uroscopy. Urine should be 

left to rest a while before the sediment is examined: 
 

#195 Likewise, whatever turbidity and thickness in 

water and other fluids descend and settle, when it has 

sat for a while, also conditions the urine. Therefore, 

anyone who wants to examine urine should leave it to 

rest for hours and then inspect it (3, p 70). 
 

The fifth aphorism asserts that urine should be obtained 

after the person has slept for a long time and before 

drinking: 
 

#196 Urine should be collected after the patient awakes 

from a very long sleep and before he drinks something. 

This is because if it is taken after he drinks something, 

the condition of urine will be corrupted (3, p 70). 
 

The sixth aphorism explains the conditions in which urine 

darkens: 
 

#197 Urine becomes darker, unless the person eats and 

drinks. Therefore, errors in the coloring [of the 

urine] should be considered. For example, when urine 

collection is delayed from the morning to noon, the 

patient has not yet eaten or drunk anything; hence, 

urine becomes strongly colored compared to the one 

collected in the morning. It should not be decided on 

predominance of heat that accounts for the amount of 

that dye, since nothing of it had been dyed for that 

period [of dietary abstinence], urine becomes darker, 

unless the person drinks. It [dyeing] is only indicative of 

the amount of cooking in the liver, which exists shortly 

after the completion of digestion and not after a long 

period (3, pp 70-71). 
 

The seventh aphorism clarifies how the vessel, the 

matula, should be and for how long urine should be left 

for before the inspection of the urine sediment: 
 

#198 One interested in examining the condition of 

sediments should collect urine in a big white and round 

vessel and leave it for three to ten hours to stand for 

whatever should settle in it (3, p 71). 
 

The eighth aphorism asserts that frequent urination is no 

indication of the condition of cooking: 
 

#199 Urine that comes out quickly and successively like 

in illness called “passing urine by driblets [dysuria]” is 

not a matter of the cooking; therefore, such kind of 

water does not dry in the liver when the cooking is 

completed, but comes out quickly. Thus, we find 

someone with “diabetes” urinating this kind of water 

because he passes water shortly after drinking (3, pp 

71). 

 

The ninth aphorism mentions that things (gravel?) in the 

urine of people having difficulty in passing their urine are 

only generated in the kidneys, bladder, and urinary tract: 
 

#200 We find exquisite things in the urine of those who 

have difficulty in passing urine and passing urine in 

driblets, which were generated only in the kidneys, 

urinary bladder, and urinary tract and not in the liver 

when it is cooked (3, p 71). 
 

The 10th aphorism reports that sediments settle at the 

bottom of the vessel when the cooking has been 

complete. Sediments that float or remain suspended in 

the urine reflect the condition of the cooking: 
 

#201 When the ripeness is complete, sediments settle 

at the bottom of vessel, and when it [the ripeness] was 

intermediate, they [the sediments] were suspended, 

and when it [the ripeness] was at the beginning, they 

[the sediments] floated (3, p 71). 
 

The 11th aphorism clarifies that bright white sediments 

are the best indicators of a complete cooking: 
 

#202 The bright white sediment is praiseworthy and 

indicative of complete ripeness because cooking power 

is complete; the white suspended [sediment] is about 

half of the ripeness; the white cloud is of beginning 

matter being excreted in the urine, because torrential 

[sediment] only suspends and floats and that of a 

complete cooking does not exist in it (3, pp 71-72). 
 

The 12th aphorism states that all sediments that are not 

white are bad, but that the black ones are the worst: 
 

#203 All sediments different from the white colored 

ones are bad; therefore, they indicate an excess 

cooking, but black ones are the worst. Thus, things that 

are cooked do not turn black, but they do when burned 

by strong heat (3, p 72). 
 

The 13th aphorism explains conditions of black sediments: 
 

#204 The matter of black sediments can be in contrast 

to that of white [ones]; therefore, the sediment is evil, 

while the floating sediment is less evil, and the 

suspended one is evil in the middle because the 

sediment indicates the completeness of cooking by 

ripening or combustion; the suspended [sediment 

indicates that the ripening is] in the middle, and the 

cloud [indicates that it is] at the beginning (3, p 72). 
 

The 14th aphorism mentions that sand, stone, fleshy 

strands, hair, plates and bran present in urine do not 

indicate the condition of blood: 
 

#205 Sand, stone, strands of flesh, hair, plates, and 

bran exist in urine. None of these sediments indicate a 

[pre-] existing condition in the blood because they only 

occur in urine after its separation from the liver (3, p 

72). 
 

The 15th aphorism provides reference books on urine, in 

case it is required: 
 

 

#206 If you understood the essence that I explained, 

comprehending partial matters was easy and does not 

necessitate looking at [other] sources. There is a special 

book on urine. In this [book], we guided [the reader] to 

what we collected in al-Jami’ al-Kabīr, and there is no 

agreement, [one should refer] to Kitāb al-Maġnīs [Book 

of Magnus], and Kitāb al-Iṣṭafan [Book of Stephan], Kitāb 
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al-Arsīlūs [Book of Archelaus] and what the “excellent” 

Galen mentioned in Kitāb al-Buḥrān [περὶ χρίσεων/De 

Crisibus]. The best is to continue investigating; there is 

no single book but it is acquaintance with these books 

that it is learned from what is inside. This is not only 

true for this section but also true for other sections (3, 

pp 72-73). 
 

There are two aphorisms regarding discharges of 

excretions of the kidneys and bladder: 
 

Discharge of excretions of the kidneys 

#302 Excretions of the kidneys are discharged with 

diuretics. Their temperaments are altered by mixing 

them with warming or cooling drugs, or by bandaging 

the lumbar region while the patient lies down on where 

he is warmed by them, or by what is administered as 

clyster (3, pp 98-99). 
 

Discharge of excretions of the bladder 

#303 Excretions of the bladder are discharged with 

diuretics. If the temperament is altered and ulcers 

develop they are healed up by mixing drugs that cure 

wounds— different from diuretic drugs— which are used 

to coat the pubic area that is then  bandaged with it, 

and they are injected into the urethra (3, p 99). 
 

An aphorism under the title of bad signs informs that bad 

urine is bad in all diseases: 
 

Bad signs 

#351 Badness of urine is bad in all diseases. Its 

goodness in all diseases is not an indication of recovery 

from that disease but an indication of fevers and 

diseases of the liver and urinary tract (3, p 115). 
  

Discussion and Conclusion 

Rhazes systematically arranged the aphorisms related to 

nephrological subjects in The Guide Book or The Book of 

Aphorisms. He informed the reader of the importance and 

benefits of diuresis and diuretic drugs in the first group of 

aphorisms. 
 

He explains how urine is formed and what the consistency 

and color of the urine indicates. Furthermore, he 

emphasizes how urine should be examined and how the 

color and consistency of urine, its sediments, and other 

contents have to be interpreted in the second group of 

aphorisms. 
 

The basic and general physiological and pathological 

information on urine and diuresis is based on humoral 

paradigm. He does not refer to any specific disease 

subjects. When chapter 19 “On urine and kinds of 

sediment and colors and consistency of urine” in Liber 

Continens was examined (7), it became evident that the 

information provided on urine in The Guide Book is an 

abbreviated introduction to medicine presented in 

his Liber Continens. 
 

One of the basic sources for the section on urine in Liber 

Continens is Galen’s Kitāb al-Buḥrān (περὶ χρίσεων/De 

Crisibus) (7) that also mentioned as a reference by 

Rhazes in his aphorism. The Book of Magnus, the Book of 

Stephan, and the Book of Archelaus are also part of his 

sources in Liber Continens (7). In addition, Rhazes cites 

many other authors and their books in Liber 

Continens, including Hippocrates, Galen, Rufus of 

Ephesus, Stephanus of Athens, Magnus of Emessa, Aaron 

of Alexandria, Paul of Aegina, Masīḥ al-Dimashqī, Ayyūb 

al-Ruhāwī al-Abrash, ʿAlī al-Ṭabarī, Ibn Sarābiyūn, Ḥunayn, 

al-Yahūdī, and Phythagoras al-Iskandarānī (7). 

 

The fourth discourse titled “On the nature of the science 

of medicine and grades of physicians” of Four Discourses 

(Chahār Maqāla) by Niẕāmī-i-ʿArūḍī-i-Samarqandī contains 

a list of the syllabuses on medical education in the Islamic 

world of the 12th century reveals that Kitāb al-Murshid aw 

al-Fuṣūl by Rhazes was considered as one of the 

reference books alongside with Hippocrates’  

Aphorisms (Fuṣūl), Ḥunayn ibn Isḥāq’s Questions (Masāʾil), 

and Nīlī’s Commentary (8). 
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Introduction 
It was in the closing decades of the 19

th
 century that medicine 

began its metamorphosis from the empirical profession it had 
been theretofore to the scientific discipline it would become by 
the end of the 20

th
 century (1, 2). The ground rules driving that 

changeover were laid in 1865 by Claude Bernard (1813-1878) in 
his iconic “Introduction to the Study of Experimental Medicine” 
as: testable hypotheses that lend themselves to experimental 
verification (3). It was also then that the etiology of diseases 
due to specific causes began to be explored driven by the 
studies of Louis Pasteur (1822-1895), subsequently formulated 
as the ‘germ theory’ of disease by Jakob Henle (1809-1885) and 
Robert Koch (1843-1910) (4). The story of this transformational 
change has been told mainly in terms of the contributions of 
selected individuals shaded by overtones of hero worship and 
portrayed along nationalistic lines. In actuality, the progress 
made was more of an integrated, interrelated, and 
interdependent evolution of science in general, and medicine in 
particular, that was as much a product of its changing times 
(industrial, political, cultural, social) as it was that of the work of 
countless committed but forgotten investigators that made it 
happen (1, 5). However, as much as the final product was the 
work of many, research then was in fact mostly an individual 
was as much a product of its changing times (industrial, 
political, cultural, social) as it was that of the work of countless 
committed but forgotten investigators that made it happen (1, 
5). However, as much as the final product was the work of 
many, research then was in fact mostly an individual endeavor 
in which most labored, some excelled, others were lucky in the 
laboratory, and a few gifted ones who could synthesize and 
present their contributions better than others. It is the work of 
the latter whose ideas have survived and names dominate the 
narrative of how it all happened, while that of many others is 
mentioned only in passing, and that of most is totally forgotten. 

This article pays tribute to the seminal contributions of a clinical 
scientist of that period to the development of nephrology who 
is mentioned only in passing but deserves better recognition. 
 
The changes in medicine during this transformative period were 
driven mostly by attempts to change the practice of medicine 
into a clinical science by incorporating the tools and methods of 
the basic sciences into the clinic. As a result, what had been 
theretofore a descriptive discipline of observations at the 
bedside and at postmortem now became enhanced by clinical 
studies magnified by new tools (thermometer, stethoscope, 
microscope, ophthalmoscope, etc), enriched by laboratory data 
obtained on body fluids and tissue biopsies, and verified by 
experimental studies (1, 5). The movement is generally 
considered to have started in post-revolution France, nurtured 
in Germany after its unification, and enriched by contributions 
from England. Indeed it was in Paris hospitals that the 
movement germinated when, concurrent with the building of 
the future City of Lights by Baron Haussman (1809-1891), Paris 
hospitals were enlarged, renovated and modernized (6, 7). In 
the process they acquired conference rooms, lecture theaters 
and laboratories to accommodate the curricular changes taking 
place in the teaching of medicine that had centered on 
classroom recitations into one of seminars, bedside teaching 
rounds, demonstrated lectures and increasingly a laboratory 
based hospital experience (6-8). Medical students after their 
lectures at the faculty of medicine now rushed from hospital to 
hospital to attend the rounds and lectures of star performers 
such as Jean-Marie Charcot (1825-1893) at the Salpêtrière, as 
well as to that of the other flourishing hospitals around town 
each with its own star performer and famous professor (6-9). 
 
The principal progress made was in three medical domains. 
First, the quest to explain the ‘vital’ properties of organs that 

ABSTRACT 

Fernand Widal (1862-1929) was a French scientist who worked at a defining period in the scientification of medicine when the basic 
sciences were being applied to clinical medicine. In the medical fashion of the time his early studies were centered on infectious diseases. 
He is best known for the diagnostic test that bears his name, the Widal agglutination test for the diagnosis of typhoid fever reported in 
1896. Much like other investigators of the period he worked in several areas (shock, asthma, immunization, hemoglobinuria), ultimately 
focusing on the kidney during 1903-1906. He demonstrated that changes in blood non-protein nitrogen (NPN) level are induced by 
modification of protein intake, that edema is due to salt retention (from measurements of chloride), and that the prognosis of kidney 
disease is based on NPN levels. He staged the course of CKD on the gradual retention of NPN, which at 0.5-1 gm/L had a guarded prognosis 
(azotémie d’alarme); at 1-2 gm/L heralded death in 2 years (azotémie grave); at >2 gm/L had a fatal outcome worse than cancer; and at 5 
gm/L death was imminent (azotémie fatale). He classified kidney disease as either associated with edema (chlorérumique), with elevated 
NPN (azotémique) or both. He recommended reduced intake of salt in edematous subjects and of protein in azotemics. One of his 
assistants in these studies was a grandson of Louis Pasteur, Pasteur Vallery-Radot (1886-1970), who maintained his interest in kidney 
disease and as professor of medicine in charge of Broussais hospital trained Jean Hamburger (1909-1992) and Gabriel Richet (1916-2014), 
the future founders of French nephrology and the International Society of Nephrology. 
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led to the study of their function at the bedside where disease 
was considered an experiment in nature that provided insight 
into normal function (10). Second, the study of bacteriology 
that blossomed because of its potential to overcome the major 
fatal diseases of the time (typhoid, cholera, malaria, 
tuberculosis) (11). Third, the emerging methods for the 
chemical analysis of body fluids in the laboratory. As a result, by 
the end of the 19

th
 century microbiology and physiology were 

the two principal basic sciences being applied to the study of 
humans. Where the former opened the door for the conquest 
of the big killers, the latter established the new science of 
pathophysiology, both enriched by the new analytical methods 
of chemistry (12-14). This was a major shift from the descriptive 
morphological approach to medicine that had dominated 
medical progress theretofore into a totally new investigative 
phase termed laboratory and experimental medicine (1); a 
move qualified in 1919 as “the birth of new medicine” by 
Clifford Allbutt (1832-1925) then Regius Professor of Physic at 
Cambridge, himself a product of Paris hospital medicine. The 
major impact of these changes notwithstanding the dichotomy 
of the basic sciences and clinical medicine persisted well after 
the First World War. It was only after World War II that the 
‘new medicine’ of Allbutt would sustain its exponential growth 
in the second half of the 20

th
 century (15). 

 
The kidney 
It was during this period that the functions of the kidney began 
to be examined, diseases of the kidney studied, and the vital 
role of the kidney in maintaining Bernard’s “milieu interieur” 
explored (1). By then, Richard Bright (1789-1858) had already 
described his eponymous end-stage disease of the kidneys 
characterized by albuminuria and dropsy; William Bowman 
(1813-1892) had shown the continuity of the tubules with the 
glomerular capillary space surrounded by the capsule named 
after him; and Carl Ludwig (1813-1892) had argued convincingly 
for a role of glomerular capillary ultrafiltration (1, 15). Still and 
well into the late 1920s, the kidney continued to be considered 
a secretory organ subservient to the nutritional functions of the 
gastrointestinal tract while debate on the role of glomerular 
filtration and tubular function continued to rage. How the 
kidneys handled urea and salts was considered to be related to 
the ‘permeability’ of the kidney to these and other excretory 
substances, with disease causing a reduction in the ‘efficiency’ 
of the kidney in its excretory function leading to the monikers of 
“insuffisance rénale” in French, “’Niereninsuffizienz” in German 
and “renal insufficiency” in English, terms still in use by some (1, 
15, 17). 
 
During the early stages of this transformative period studies of 
the kidney were undertaken by an increasing number of 
physiologists, pathologists, internists and surgeons with widely 
varied medical interests in addition to that of the kidney, none 
of whom would have considered themself a nephrologist. 
Ironically, it was then that nephrology was founded. In fact, it 
was then that the term nephrology first appears in medical 
terminology in the 1842 Medical Dictionary compiled by Robley 
Dunglison (1798-1869), the personal physician of Thomas 
Jefferson, considered a “Father of American Physiology”. It was 
also then that microscopic examination of the kidneys in 
Bright’s disease led to its consideration as an inflammatory 
lesion termed ‘nephritis’ and classified principally as either a 
large white kidney termed “parenchymatous nephritis” or a 
smaller contracted kidney termed “interstitial nephritis” (1, 9). 
The term “nephrosis”, introduced in 1905 would not be clarified 
and fully espoused until the 1930s (18). 
 
The metabolic studies on patients at the various stages of 

‘nephritis’ initiated by Robert Christisson (1797-1882) and 
Samuel Wilks (1824-1912) in England, were now expanded by 
those of a number of investigators such as Charles Achard 
(1860-1944) and Léon Ambard (1876-1962) in France, Sándor 
Korányi (1860-1944) in Hungary, Franz Wolhard (1872-1950) 
and Theodur Fahr (1877-1945) in Germany, and Leonard 
Rountree (1883-1959) and John Geraghty (1877-1945) in the 
U.S., to name just a few (16, 17). Notable amongst them are the 
studies of Fernand Widal (1862-1929) in France and Hermann 
Strauss (1864-1944) in Germany who almost simultaneously but 
independently were instrumental in establishing the separate 
associations of blood urea nitrogen levels to the manifestations 
of the uremic syndrome and that of sodium chloride retention 
to the production of edema (16, 19, 20). This article presents 
the more seminal and broader contributions of Fernand Widal. 
 
Fernand Widal 
George Fernand Isidore Widal (Figure 1) was born on March 9, 
1862 in Dellys, Algeria (50 miles east of Algiers) where his father 
was serving as medical inspector of the French army stationed 
there. He studied medicine at the Faculté de Médecine in Paris. 
A hard working, intelligent and driven student of medicine 
Widal rose rapidly to prominence. In 1884 he was accepted as 
an Interne des Hôpitaux at the Hotel-Dieu under Victor Cornil 
(1837-1908), where he completed his medical thesis and earned 
his doctorate in 1889. In 1892 he was appointed Médecin des 
Hôpitaux de Paris, in 1894 Professeur Agrégé, in 1911 Professor 
of Internal Pathology, which he inherited from his past 
professor Paul George Dieulafoy (1839-1911), and in 1913 
Professor of Clinical Medicine (16-21).  
 

 
  Figure 1 - Fernand Widal (1862-1929). 

His initial studies centered in infectious diseases (21, 27, 28). As 
an intern he was exposed to two students of Louis Pasteur, 
Emile Roux (1856-1938) and André Chantemesse (1851-1949) 
who served as the advisor of his medical thesis on puerperal 
fever. He is best known for the diagnostic test of typhoid fever 
developed in 1896 that bears his name, a simple agglutination 
test requiring a  culture of the bacillus and a drop of the 
patient’s serum that  rapidly distinguishes typhoid fever from 
other infectious diseases. His fame was earned from his bedside 
teachings and studies at the Hôpital Cochin where he was 
appointed and served for the final 25 years of his life, becoming 
ultimately its Chief of Service. As a teacher, he is said to have 
been a firm advocate of the idea that science should be applied 
to the practice of medicine. His lectures were said to have been 
lucid but brief and delivered without notes (21-28). 
 
As a member and subsequently vice-president of the Société de 
Biologie, most of his communications were made at its 
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meetings and published in its journal, Comptes Rendus et 
Mémoires de la Société de Biologie in which Claude Bernard had 
published his ‘Introduction to Experimental Medicine
(24) (28). The society had been founded in 1848 by Claude 
Bernard and his colleagues, with its first president Pierre Rayer 
(1793-1867), upon whose death Claude Bernard served as 
president through 1878 (9). 
Much like the clinical investigators of the time, Widal was a man 
of many interests who explored several areas of medicine. 
Having started in the study of infectious diseases, he next 
focused on the cytodiagnosis of pleural fluids that he classified 
as due to tuberculosis, sepsis, or mechanical due 
Bright’s disease, presented to the Société de Biologie
is about then that he embarked on his initial studies of the 
kidney, focusing on them from 1903 to 1906. For the rest of his 
life he returned to the study of various infection
anaphylactic shock and paroxysmal hemoglobinuria, studied 
cerebrospinal fluid composition, and helped develop a typhoid 
vaccine. For his numerous contributions to medicine, Widal was 
the recipient of many honors including the
Légion d’honneur in 1917 and admission to the
sciences in 1919 (21, 22, 24, 28). 
 
Widal suffered from gout and died from a cerebral hemorrhage 
on January 14, 1929 at the age of 67. He was buried in 
Montmartre Cemetery, where his eulogy was de
André Lemierre (1875-1956), one of his interns at Cochin 
hospital and co-author of most of Widal’s studies on the kidney
 
Contributions to nephrology 
The most important work of Widal is said to have been on 
nephritis (29). A claim best supported by his being one of the 
two medalists at the first centenary of Bright in 1927 celebrated 
at Guy’s Hospital in London (30). For his contributions to the 
kidney he is best known for his studies on edema and its 
treatment with salt restriction (Figure 2). 

 Figure 2 - A contemporary cartoon of the changes in a patient before 
 and after the salt restricted diet of Professor Fernand Widal, shown in 
 the middle as ‘the apostle of dechloruration’ proudly declaring ‘I gave 
 desalinated him’. In the background is the amount of salt removed 
 from the patient. 

 
Rarely mentioned and generally unknown are his contributions 
to the differentiation of various forms of nephritis, studies on 
blood urea nitrogen changes at different levels of dietary 
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Having started in the study of infectious diseases, he next 
focused on the cytodiagnosis of pleural fluids that he classified 
as due to tuberculosis, sepsis, or mechanical due to cardiac or 

Société de Biologie in 1900. It 
is about then that he embarked on his initial studies of the 
kidney, focusing on them from 1903 to 1906. For the rest of his 
life he returned to the study of various infections, worked on 
anaphylactic shock and paroxysmal hemoglobinuria, studied 
cerebrospinal fluid composition, and helped develop a typhoid 
vaccine. For his numerous contributions to medicine, Widal was 
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and after the salt restricted diet of Professor Fernand Widal, shown in  
the middle as ‘the apostle of dechloruration’ proudly declaring ‘I gave   

und is the amount of salt removed  

Rarely mentioned and generally unknown are his contributions 
to the differentiation of various forms of nephritis, studies on 
blood urea nitrogen changes at different levels of dietary 

protein intake, the classification of chronic nephritis from the 
level of blood urea nitrogen, and most importantly his role in 
training the next generation of French clinical scientists some of 
whom would go on to establish the discipline of nephrology in 
the 1960s. To highlight some of his renal contributions:

 Edema, its cause and treatment
was prompted 1902 from observation of changes in weight 
in two of his patients at the Cochin hospital (16). This 
prompted his subsequent metabolic studies o
nephritis in collaboration with Adolphe Javal (1873
chemist, and later with his intern André Lemierre. In June 
1903 at two separate sessions (31, 32), one chaired in part 
by William Osler (1873-1919) (32), he reported to 
the Société Médicales des Hôpitaux de Paris
four patients with ‘interstitial nephritis’ and three with 
‘parenchymatous nephritis’ during periods of varied salt 
intake. One patient, a 72 year old woman with 
parenchymatous nephritis, was studied over th
months during 9 different periods of salt intake, ranging 
from 1.5 to 20.5 gm/day (32). This is the one case of his 
many other reports that he presented in a chart and an 
accompanying table providing data that has been 
reproduced in most papers on Widal as well as in his own 
subsequent publications (Figure 3). As shown in the figure 
there was a direct relationship between edema as reflected 
in the weight of the patient and her salt intake. Of note, the 
differential between measured urinary sal
that of its intake showing the changes in balance that 
reached a steady state by the end of each dietary variation 
studied. 

 
The role of salt in edema was being reported by other 
investigators, notably Hermann Strauss in Berlin but also oth
French investigators (Charles Achard, Léon Ambard) whom he 
acknowledges in his writings (19, 20). That the principal role of 
salt retention would go on underestimated is due in part to its 
attribution to the accompanying water retention because of 
“local tissue changes that induce them to suck up water” (33), 
and even in his own use of the terms “
hydropigènes” (34, 35). To his credit his article was translated 
and published in English in 1904 in the inaugural issue of 
International Clinics, of which Osler was a contributing editor 
(34); his treatment was popularized and characterized as 
‘desalination’ in the press (Figure 2);
Marcel Proust (1871-1922) in his classic “
Things Past” (36). 

 Relation of albuminuria to salt intake
are the changes in albuminuria that paralleled the changes 
in salt intake, from 12 gm/day at high dietary intake of salt 
(20.5 gm/day) and their reduction to 0.72 gm/day after salt 
restriction (1.5 gm/day) (32). In his later textbook on the 
treatment of edema in Bright’s disease he highlights this 
observation noting that its occurrence is variable and not 
observed in all albuminuric cases (35). This was another 
important observation that would go f
advent of the renin-angiotensin inhibitors and not 
deservedly credited to him in the literature.

 Different manifestations of nephritis
presented in 1903 were included four patients with 
interstitial nephritis who desp
reflected in their elevated levels of blood urea nitrogen 
levels were able to maintain salt balance without weight 
changes or water retention.  

 Mechanism of urea retention
handling of salt by different patients and the absence of salt 
retention in all uremic patients, the following year he
reported on the changes in blood urea levels during 
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level of blood urea nitrogen, and most importantly his role in 
training the next generation of French clinical scientists some of 
whom would go on to establish the discipline of nephrology in 
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Edema, its cause and treatment. Widal’s interest in edema 
was prompted 1902 from observation of changes in weight 
in two of his patients at the Cochin hospital (16). This 
prompted his subsequent metabolic studies of patients with 
nephritis in collaboration with Adolphe Javal (1873-1944), a 
chemist, and later with his intern André Lemierre. In June 
1903 at two separate sessions (31, 32), one chaired in part 

1919) (32), he reported to 
é Médicales des Hôpitaux de Paris his studies on 

four patients with ‘interstitial nephritis’ and three with 
‘parenchymatous nephritis’ during periods of varied salt 
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parenchymatous nephritis, was studied over the course of 3 
months during 9 different periods of salt intake, ranging 
from 1.5 to 20.5 gm/day (32). This is the one case of his 
many other reports that he presented in a chart and an 
accompanying table providing data that has been 
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subsequent publications (Figure 3). As shown in the figure 
there was a direct relationship between edema as reflected 
in the weight of the patient and her salt intake. Of note, the 
differential between measured urinary salt excretion and 
that of its intake showing the changes in balance that 
reached a steady state by the end of each dietary variation 

The role of salt in edema was being reported by other 
investigators, notably Hermann Strauss in Berlin but also other 
French investigators (Charles Achard, Léon Ambard) whom he 
acknowledges in his writings (19, 20). That the principal role of 
salt retention would go on underestimated is due in part to its 
attribution to the accompanying water retention because of 

l tissue changes that induce them to suck up water” (33), 
and even in his own use of the terms “hydration” and “maladies 

” (34, 35). To his credit his article was translated 
and published in English in 1904 in the inaugural issue of 

al Clinics, of which Osler was a contributing editor 
(34); his treatment was popularized and characterized as 
‘desalination’ in the press (Figure 2); and highlighted as such by 

1922) in his classic “Remembrance of 

ation of albuminuria to salt intake. Notable in this report 
are the changes in albuminuria that paralleled the changes 
in salt intake, from 12 gm/day at high dietary intake of salt 
(20.5 gm/day) and their reduction to 0.72 gm/day after salt 

5 gm/day) (32). In his later textbook on the 
treatment of edema in Bright’s disease he highlights this 
observation noting that its occurrence is variable and not 
observed in all albuminuric cases (35). This was another 
important observation that would go forgotten until the 

angiotensin inhibitors and not 
deservedly credited to him in the literature. 

Different manifestations of nephritis. In the same report 
presented in 1903 were included four patients with 
interstitial nephritis who despite reduced kidney function as 
reflected in their elevated levels of blood urea nitrogen 
levels were able to maintain salt balance without weight 

 

Mechanism of urea retention. Prompted by the differential 
handling of salt by different patients and the absence of salt 

patients, the following year he 
reported on the changes in blood urea levels during 
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Figure 3 - The chart of a 72 years old woman with ‘parenchymatous’ nephritis showing the changes in weight (light solid line), sodium chloride 
excretion (hyphenated line) and albuminuria (heavy solid line) at different levels of salt intake (Reproduced from reference #32). 

 
variations in protein intake (37). As shown in Figure 4, the 
changes in blood urea paralleled the changes in protein 
intake and occurred without any water retention as 
deducted from the stable weight of the subjects. In an 
accompanying article he reports on the reduced urinary 
urea excretion compared to its intake that follows increased 
protein intake returning to balance once the blood urea 
level stabilizes, with the reverse occurring when dietary 
protein intake is reduced. This (protein intake – proteinoid 
excretion) he terms ‘indice de retention uréique’ or index of 
urea retention (38). 

 
Figure 4 - Changes in blood urea level of a patient with nephritis at 
various levels of dietary protein intake. The numbers at the 
bottom represent the protein intake in gm/day; the +20 reflects 
the baseline protein intake of 105 gm/day plus 20 gm of urea 
drunk in solution (Chart constructed from data provided in 
reference #37).  
 
 

 Classification of nephritis. On the basis of the observed 
differences in the renal handling of urea and salt Widal 
proposed the clinical classification of nephritis as: 1) 
associated with edema (chlorurémique); 2) associated 
with elevated blood urea (azotémique); and 3) mixed 
where edema and azotemia are both present. Further, 
he comments on the course of the disease in individual 
patients from one form to the other and their more 
common co-existence in the advanced stages of the 
disease (39).  

 Prognostic classification of chronic nephritis. Having 
observed that the living organism could not tolerate a 
concentration of urea greater than 500 mg/dL of blood for 
any length of time; and that there was a direct correlation 
of the blood urea level, uremic symptoms and the outcome 
of nephritis Widal classified the stages of nephritis 
depending on the chronic level of their blood urea nitrogen. 
Essentially, a persistent blood urea level from 50-100 mg/dL 
signaled concern in which the prognosis should be guarded 
(azotémie d’alarme) and the patient monitored regularly for 
the possible progression of the disease; from 100 to 200 
mg/dL heralded that death would follow within two years 
(azotémie grave); while at levels of 200 to 300 gm/dL a fatal 
outcome would ensue within less than a year; and at 400 to 
500 mg/dL or higher death was imminent (azotémie fatale). 
Moreover, he documented that the index of Ambard 
(calculated from the levels of blood and urine urea) while 
useful in the detection of reduction of renal function 
(insuffisance rénale) in those with borderline elevations of 
blood urea (>50 mg/dL), it was the actual level of blood urea 
nitrogen rather than the Ambard index that determined the 
course of the disease thereafter (39, 40). 

 
 
The lasting impact of Widal on nephrology 
 

Widal’s studies on kidney disease represent early translational 
research at its best. In bringing the laboratory to the bedside, 
Widal freed kidney disease from the post-mortem anatomical 
criteria of Virchow and his followers to that of a clinically 
assessed functional evaluation that allowed for their 
prognostication. This was a prescient approach to the 
classification of kidney disease based on renal function that 
would not be achieved until 2002. Until then it continued to be 
known by the broader non-specific terms of ‘renal insufficiency’ 
or ‘renal failure’ that regrettably continue to be used by some. 
 
Regrettably, Widal’s work has been criticized as “extreme 
keenness in many directions; but can hardly be credited with 
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any ordered researches”, a harsh, cruel and unjust posthumous 
evaluation that was immediately rebutted by others (29, 41). 
One shortcoming of Widal is his failure to include tables and 
graphs in his articles, which are all narratives of his meticulously 
documented balance studies that make it hard to follow to the 
casual reader. 
 
Widal’s greater contribution may be the inspiration of his many 
trainees at the Cochin Hospital who were to go on to 

prominence by shaping the future of French medicine. Notable 
amongst those is Pasteur Vallery-Radot (1886-1970), grandson 
of Louis Pasteur, much of whose research continued to focus on 
diseases of the kidney and who went on to become the chief of 
service of Hôpital Broussais. It was one of his interns, Gabriel 
Richet (1916-2014), and his assistant, Jean Hamburger (1909-
1992), at the Broussais who in turn would go on to establish 
nephrology at Hôpital Necker and launch the International 
Society of Nephrology in 1961 (42, 43). 
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Ambard’s life 
Léon Ambard (Figure 1, Table 1), dit Léo Ambard, was born in 
Marseille in 1876. He studied at La Sorbonne in Paris from 
which he received his medical degree in 1905. He was assistant 
to Professor Edward Enriquez (1905-1911) and was called by 
the French urologist Félix Legueu (1863- 1939) to direct the 
laboratory of the Division of Urology at The Necker Hospital 
(1911-1914). In those years he made significant contributions to 
the diagnosis and prognosis of the functional renal impairment 
that ensues of the kidneys after surgery for urological problems, 
in the course of which he produced outstanding research on 
factors governing urea excretion by the kidneys. He wrote an 
important book on Physiologie Normale et 
Reins (Figure 2) for which Félix Legueu wrote a preface which 
also appeared in the subsequent editions of the book (Table 2), 
published in 1920 and in 1931 (Figure 2).  

ABSTRACT 
Léon Ambard (1876-1962) was born in Marseille (France). He studied at the Sorbonne in Paris where he received his medical degree in 
1905. In the years 1909-1914 he was chief of the laboratory of the Department of Urology at the Necker Hospital. His task was to
method for assessing renal function with the goals of: 1. prognosticating the effects on the kidneys of surgical operation on
tract and 2. for the early detection of renal impairment. He successfully devised the Urea Secretory Constant 
(Ambard’s Constant). He was able to establish the laws governing urea handling by the kidney in health and disease and attrac
topic the most innovative physician scientists of those days including Thomas Addis and Donald
promotion to Professor of Pharmacology at the University of Strasbourg in 1919. In 1930 he was nominated correspondent member
the National Academy of Medicine. In the same year he was promoted to professor of medicin
list of excellent papers and books including Physiologie Normale et Pathologique des Reins 
He retired in 1947 but remained very active till the end of his life (May 19, 
English with Simone Trautmann (1961). 
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From the preface of Professor Félix Legueu 
 
There was no need of a preface, but it gives me the privilege to attest 
my high esteem and the appreciation for his collaboration and to 
explain the reasons for which I have asked him to write this book.
After Ambard took the direction of the Laboratory of the Division of 
Urology, works of high originality have been delivered by his brainy 
activity. By studying the concentration of urea in blood and urine he 
discovered that urea excretion occurs following precise mathematical 
rules and that a constant number represents this physiological ratio.
 From the practical point of view the excretory coefficients for urea 
and chloride are used for studying renal function a
and represent a rigorous precise method, more accurate than any 
other, to understand the functional state of the kidneys.
For this work Academy of Science has assigned to Mr. Ambard one of 
the six Montoya prizes and awards, the highest s
which in our country crowns scientific research.  
On my arrival at Necker I have asked Mr. Ambard to give a course on 
physiological and pathological function of the kidneys, two times a 
year for the fellows of the clinic and for those jo
study the complexity of the kidney function. For their interest I asked 
him to vulgarize those seminars for a larger audience and give him 
the possibility to explain his vision and ideas about normal and 
pathological function of the kidneys.  v 

 

               

 
Table 2 - Léo Ambard - Physiologie normale et pathologique des reins
F. Gittler, Paris 1914, pp.332 

 
 
 
Timeline of building-up a critical mass of data on urea 
synthesis, metabolism and excretion 
It took centuries to build a critical mass of data on urea 
synthesis, metabolism and excretion (4-
scientists who contributed to that process (7-
 
 
 
 

1876 Born on February 12, in Marseille 

1898-

1905 

Studies at the Medical Faculty of la Sorbonne in Paris: External 

fellow in 1898, Internal fellow in 1901, MD 1905

1905-

1911  

Assistant to Professor Edward Enriquez (1865

1911-

1914 

Chief of the Laboratory of Urology at Necker Hospital at request of 

Félix Legueu 

 Studies on urea excretion by the kidneys 

1914 First edition of Physiologie Normale et Pathologique des Reins

1919 Chair of Pharmacodynamics and Experimental Medicine at the 

University of Strasbourg, which in 1922 was renamed as Chair of 

Pharmacology and Experimental Medicine

1930 Chair of Medicine B at the University of Strasbourg, as successor of 

Léon Blum 

1930 Correspondent member of the Academy of Medicine in Paris

1939 1st of September the University is moved into the Sanatorium of 

Clairvivre at Clermont-Ferrand a unique place of French Resistance 

1945 1st of October back to the Chair of Medicine B at the University of 

Strasbourg 

1947 Retirement from the university, starts studies on ultrafiltration

1961 L. Ambard and S. Trautmann publish Ultrafiltration

1962 Death in Paris on May 19 

Table 1 - Ambard’s life: a synopsis 
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There was no need of a preface, but it gives me the privilege to attest 
my high esteem and the appreciation for his collaboration and to 

which I have asked him to write this book. 
After Ambard took the direction of the Laboratory of the Division of 
Urology, works of high originality have been delivered by his brainy 
activity. By studying the concentration of urea in blood and urine he 

overed that urea excretion occurs following precise mathematical 
rules and that a constant number represents this physiological ratio. 
From the practical point of view the excretory coefficients for urea 
and chloride are used for studying renal function at Necker Hospital, 
and represent a rigorous precise method, more accurate than any 
other, to understand the functional state of the kidneys. 
For this work Academy of Science has assigned to Mr. Ambard one of 
the six Montoya prizes and awards, the highest sign of distinction 

On my arrival at Necker I have asked Mr. Ambard to give a course on 
physiological and pathological function of the kidneys, two times a 
year for the fellows of the clinic and for those joining our group to 
study the complexity of the kidney function. For their interest I asked 
him to vulgarize those seminars for a larger audience and give him 
the possibility to explain his vision and ideas about normal and 

               January 30, 1914 

Physiologie normale et pathologique des reins. 

up a critical mass of data on urea 

build a critical mass of data on urea 
-6). Table 3 lists 
-16). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Table 3 - Building a critical mass of data on urea excretion by the 
     kidneys before Ambard 

Studies at the Medical Faculty of la Sorbonne in Paris: External 

1901, MD 1905 

Assistant to Professor Edward Enriquez (1865-1928) at la Pitié 

Chief of the Laboratory of Urology at Necker Hospital at request of 

Studies on urea excretion by the kidneys  

Physiologie Normale et Pathologique des Reins 

Chair of Pharmacodynamics and Experimental Medicine at the 

University of Strasbourg, which in 1922 was renamed as Chair of 

Pharmacology and Experimental Medicine 

Chair of Medicine B at the University of Strasbourg, as successor of 

Correspondent member of the Academy of Medicine in Paris 

of September the University is moved into the Sanatorium of 

Ferrand a unique place of French Resistance  

of October back to the Chair of Medicine B at the University of 

Retirement from the university, starts studies on ultrafiltration 

Ultrafiltration Figure 3 - Certificate of Admission to the Académie 
Nationale de Médecine. (Académie Nationale de 
Médecine, Paris) 

  

Building a critical mass of data on urea excretion by the    

Certificate of Admission to the Académie 
Nationale de Médecine. (Académie Nationale de 
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Nestor Gréhant, an assistant to Claude Bernard (16), was the 
first to experiment on the ratio of urea concentrations in urine 
and blood (U/B). In the introduction of his 1904 paper (14) he 
writes: 
“I have started the new investigation in order to allow 
physiologists and physicians to define exactly kidney failure and 
to identify when the disease begins its course. At that time it 
might be possible to reverse the disease and to cure it. I have 
gained experience with my doctoral thesis entitled 
Investigations on Urea Excretion by the Kidney (1870) and 
nurtured it over the years. I use nitric acid”. To this end, red 
blood cells must be separated. To measure urea, it is necessary 
to prepare an alcoholic extract. This is necessary since when 
nitric acid reacts with urea it causes the formation of a gaseous 
mixture of N, NO2 and H2CO3. The latter is then adsorbed on 
tablets potassium of carbonate. With this method, Gréhant 
studied dogs (U/B = 124) and a sample of muscle (psoas) from a 
patient who died with uremia and who had passed 210 ml of 
urine the day before dying. The ratio of urea between urine and 
muscle was 10, a value well below that in dogs. 
Ambard had specialized in physiology of the kidney in order to 
distinguish between the renal  excretion of threshold and non-
threshold dependent substances. For him non-threshold 
substances are continually excreted in urine as long as they are 
present in blood (urea, sulphate). Threshold substances do not 
appear in urine below a definite and constant blood level, that 
is specific for each substance. The best known threshold 
dependent substance, glucose, was primarily identified by 
Claude Bernard, who did not mention any threshold and non-
threshold substances. This concept was initiated by the German 
Physiologist and Pharmacologist Rudolph Magnus (1873-1927) 
years later in his studies on chloride which is another threshold 
substance, but its threshold is lower than its concentration in 
blood. Threshold for Ambard was an entity comparable to the 
height of a dam. It is with his expertise in this concept that he 
started to experiment on urea. 
Ambard, alone as well as in association with other scientists (17-
45), studied dogs and young men capable to empty their 
bladder easily in order to evaluate the ratio between urea 
concentration in urine and blood. Both were measured in g/100 
ml. In preliminary studies on the time course of changes of urea 
in blood and urine, they noticed that blood urea was at its nadir 
early in the morning after a night of sleep and peaked after 
lunch. Urinary urea excretion varied between 0.42 g/hour 
between 9:00 A.M. and 10:00 A.M. and 2.40 g/hour 4 hours 
after lunch. 
Then they decided to perform experiments collecting urine for 
periods lasting 36 min (36 min represents 1/40 of the total 
number of minutes of a day) and by obtaining blood by 
venipuncture at an intermediate time. They studied a substance 
without threshold (urea) and a substance with threshold (NaCl). 
In dogs, urine collections were obtained through catheters and 
lasted 1 hour while blood was obtained after the end of urine 
collection. Forty ml of blood or urine were needed to measure 
urea by the sodium hypobromite method. 
 

 
Laws regulating urea excretion by the kidneys 
Analysis of generated data allowed the formulation of 3 laws 
governing urea and sodium chloride excretion and established 
the Coefficient of Urea Excretion corrected for body weight and 
for maximal urea excretion of 25 g/ day. For sodium chloride –
having a threshold – it was possible to calculate the 
augmentation limit of the threshold. 
The constant (K) for urea was in the range 0.06-0.081 in man 
and 0.03-0.034 in dogs. It was concluded that to calculate the 
coefficient of secretion for urea, one had to measure urea in 

blood and urine and have knowledge of the urine flow rate as 
well as that of urea concentration. The series of outstanding 
publications (17-44) that followed established the laws 
governing urea excretion by the kidney (Figure 4). 

 
 

Figure 4 - Ambard’s Laws 
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The destiny of the Ambard coefficient  
Donald Van Slyke (1873-1971), who ultimately   established the 
clearance concept as we know it now   (46), emphasized that his 
studies devised to assessing the functional capacity of the 
kidney was based on urea excretion rate that had introduced as 
criterion by Ambard. 
“Ambard and his collaborators (Ambard 1910, 1920), Ambard 
and Papin (1909), Ambard and Weill (1912), whose work has 
inspired many investigations including our own”.
Van Slyke et al. (46) proposed and identified 2 factors that 
determine urea excretion. One is represented by urea 
concentration in plasma, the other was ident
concentration in urine. Ambard held that the excretion rate of 
urea increases as the square root of the blood urea 
concentration, i.e. doubling the blood urea quadruples its 
excretion rate. In the work of Van Slyke et al. (46) the first l
of Ambard was confirmed. In addition, they developed a new 
formula which resembled that of Ambard but they claimed “far 
greater accuracy than that originally conceived by Ambard” […] 
“If this belief is confirmed, the present work is to be regarded 
not as a disproof of Ambard’s, but rather as an accurate 
advance which has proceeded along the path opened by his 
researches, and which has resulted in a somewhat closer 
approximation to his ideal of accurate functional measurement” 
(46). 
Marshall and Davis (47) in 1914 found that when plenty of 
water was given the rate of urea excretion in a normal animal 
was directly proportional to the concentration of urea in the 
blood. Working on animals and using a method described by 
Marshall, they showed the rate of urea excretion in normal 
animals was directly proportional to urea concentration in the 
blood, and disclosed a reduced urea excretion following 
dehydration (47). An approximate proportionality between 
blood urea concentration and rate of urea excretion was 
published by Pepper and Austin (48) in 1915, by Addis and 
Watanabe (49) in 1916 and by Addis, Barnett and Shevky (50) in 
1918. 
Addis and Watanabe demonstrated that the first law was 
perfect, but there was a problem with the second law showing 
variations of 10% (49). They wrote: 
“The approximate constancy of the combined formula which 
after all is roughly approximate, is due in part to the tendency 
for increased urea concentration in the blood to be 
accompanied by increased rate of urea excretion. But in large 
part is to be ascribed to its mathematical construction, to 
variable factors―the concentration in the urine, the volume of 
urine and  the amount of urea in the urine occu
or the fourth roots of their values. Their disturbing effect on the 
constancy of the resultant of the formula is thus greatly 
reduced, while the only factor used without such 
modifications―the concentration in the blood―is itself the 
most constant quantity used”. 
McLean and Selling (51) measured urea and non
nitrogen in urine and blood of healthy volunteer persons aged 
20 to 40 years by collecting urine for 60 minutes periods. They 
used the Davis’ method. They found that urea excreti
normal subjects and also in nephritics was governed by the two 
laws of Ambard relating output to blood and urine 
concentration respectively. Finally they expressed great interest 
in the future of creatinine assessment. 
“Van Hoogenhuyze, Verploegh (1905) and Shaffer (1908
then have showed that the hourly elimination of creatinine 
throughout the day in a given individual is approximately 
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constant. By calculating the creatinine ratio stimulating results 
are obtained which indicate that creatinine m
those who can’t empty the bladder”.
 
Möller E, McIntosh JF and Van Slyke DD (52) studied urea 
excretion in normal adults and analyzed its relationship with 
urine volume. They came to the following conclusions:
“Ambard and Weill were the first
and urine volume in attempting to quantitatively to relate urea 
excretion to blood content”. However the square of V is valid 
only for volume <2 ml, at higher volume flow rates Ambard’s 
formula becomes more inaccurate”.
From the historical point of view is the study of D.S. Lewis (53). 
That paper asked to focus attention on the paper of Lamy and 
Meyer (54) published in 1905. In fact Lamy and Meyer 
endeavored to compare the concentration of urea in the blood 
with the rate of excretion in urine but failed to determine the 
importance of the rate of blood flow and consequently did not 
disclose any relation between the two values. That link (53) was 
detected five years later by Ambard and Moreno with their laws 
of renal function which “under routine conditions are 
remarkably accurate. They are correct in principle. They allow 
the follow-up of renal function and the rate of progress of the 
disease and prognosis. Any coefficient below 0.6 or above 0.9 
should be regarded as abnormal. It i
fever, hyperthyroidism, in myocardial insufficiency, raised in 
myxedema”. 

threshold substances in order to develop a tool capable of 
allowing the renal prognosis of patients undergoing surgery for 
urological problems. His findings were highly original 
opened a new field of study. He was able to stimulate scientists 
from all over the world verify his findings. His experiments were 
repeated, discussed and of course acquired a new light. When 
he felt really mishandled by American Scientists, he let Don
Van Slyke know about his feelings and made it clear that all new 
things had a foothold in his Coefficient of Urea secretion, the 
“Constante” he had invented. Van Slyke, a great scientist 
magnanimously appreciated Ambard’s
letter on December 7, 1926 where he pointed out that Ambard 
deserved all the credit for the discovery of urea excretion 
(Figure 6). The letter appeared in 

Figure 5 - Frontis of Ambard’s last book 
published when he was 86 year old.
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detected five years later by Ambard and Moreno with their laws 

“under routine conditions are 
remarkably accurate. They are correct in principle. They allow 

up of renal function and the rate of progress of the 
disease and prognosis. Any coefficient below 0.6 or above 0.9 
should be regarded as abnormal. It is depressed in mixedema, 
fever, hyperthyroidism, in myocardial insufficiency, raised in 

 
Ambard a scientist 
with broad interests 
Léo Ambard was a great 
investigator who every 
day did experiments, 
saw patients and wrote 
reports (55-60). 
Reference no. 56 refers 
to the last book co-
authored by Ambard 
and Trautmann (Figure 
5) indicating that he 
continued to work till 
the end of his life. One 
can say that the data 
and the work done 
before getting the chair 
in Strasbourg, may be 
considered a paradigm. 
He used his knowledge 
on threshold and non-

threshold substances in order to develop a tool capable of 
allowing the renal prognosis of patients undergoing surgery for 
urological problems. His findings were highly original and 
opened a new field of study. He was able to stimulate scientists 
from all over the world verify his findings. His experiments were 
repeated, discussed and of course acquired a new light. When 
he felt really mishandled by American Scientists, he let Donald 
Van Slyke know about his feelings and made it clear that all new 
things had a foothold in his Coefficient of Urea secretion, the 

” he had invented. Van Slyke, a great scientist 
magnanimously appreciated Ambard’s sadness and wrote him a 
letter on December 7, 1926 where he pointed out that Ambard 
deserved all the credit for the discovery of urea excretion 
(Figure 6). The letter appeared in La Presse Médicale. 

Frontis of Ambard’s last book 
published when he was 86 year old. 
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Figure 6 - Letter of Donald D Van Slyke concerning Ambard priority and 
urea clearance  (Académie Nationale de Médecine, Paris) 

 
 
In the obituary read before the Académie Nationale de 
Médecine on April 23 1963, Alexandre Marcel Monnier― 
member of the Academy, a famous French physiologist at La 
Sorbonne― reported on Ambard’s sadness for the unjust 
attempt to delete his name from the history of clearances (3). 
He says that after the 1

st
 World War, English became the 

language of science. So French authors were read rarely and 
with difficulty. 
However we disagree with this sadness, for two reasons. The 
first is represented by the Letter of van Slyke. Not a personal 
letter but a letter to a very important French scientific journal. 
The second reason is to be found in page 94 and 95 of the 1930 
Edition of Physiologie Normale et Pathologique des Reins. 
Therein we read “all French authors have given their support to 
the Coefficient for Urea Secretion, thus I will not cite them”. The 
statement is followed by a list of 18 papers from abroad which 

have given credit to Ambard for the discovery and are 
introduced by country―USA, Uruguay, Belgium, Austria, 
Germany, Norway, Czechoslovakia, Romania. 
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A Short Biography 
Carmelo Giordano (Carmine, Luigi, Giuseppe Giordano) (Figure 
1) was born in Naples on August 23, 1930 in the house of 
Raffaele and Anna Tirone. He received the MD cum laude in 
1954, at the Faculty of Medicine of the University Federico II of 
Naples, the oldest state university of the world. He was fellow 
and assistant to Professor Flaviano Magrassi (1908-1974). From 
1958 to 1960 he trained in nephrology with Professor John P. 
Merrill (1917-1984). At the Peter Bent Brigham Hospital of 
Harvard University where “no institution had done more for 
propagating dialysis in the United States”, he was viewed by 
some as “the father of nephrology as a discipline” (1). The 
relationship between Giordano and his mentor was 
extraordinary, both from the intellectual and the professional 
points of view. It was strengthened by the fact that Giordano 
during the first year in USA stayed in Merrill’s home. So, he had 
the privilege to learn directly from the maestro not only during 
the working hours at the university but also at home (2-8). 
On his return to Naples Giordano organized a clinical research 
laboratory at the Department of Medicine of the University 
Federico II, where he developed a program of low protein 
alimentation for patients with CKD, utilizing a grant from the 
National Institute of Health of The United States in Bethesda. 
The laboratory was subsequently financed with a series of 33 
grants by the National Institutes of Health till 1985 (2-8). He also 
started hemodialysis for AKI by utilizing an artificial kidney 
(Brigham Merrill rotating drum) which was a personal gift to

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 - Carmelo Giordano (1930-2016). 

 
him by Mr. Olson, the manufacturer. Maintenance hemodialysis 
and peritoneal dialysis were started in 1966. 

ABSTRACT 
Carmelo Giordano was born on August 23, 1930 in Naples and died there on May 12, 2016. He qualified MD in 1954 and then trained with 
Professor Magrassi and later Professor John Merrill in the USA. Returning to Naples he established a clinical research laboratory at the 
University Federico II which was funded for many years from the National Institute of Health in Bethesda. In 1969 he became a full Professor 
of Nephrology and established the postgraduate school of nephrology. 
Giordano developed a worldwide reputation for his work on dietary management of uremia, recognised by the eponym “the Giordano– 
Giovannetti diet”. In this field he followed on from a galaxy of clinicians dating from antiquity and he worthily followed their high 
reputations. 

He studied treatment of chronic renal failure (CRF) with low protein diets, essential amino acid diets/supplements and was the first to use 
ketoacids. The effect of these diets was assessed by nitrogen balance studies. He collaborated with other centres in this work including 
London and Stockholm. 
Giordano’s other major interest and contribution to the conservative management of CRF was in the field of sorbents. He manufactured and 
studied, in patients and animals, the sorbent effects of oxidised starch-oxystarch and oxycellulose in removing, through the gut, significant 
amounts of nitrogenous waste. These studies raise the possibility of managing CRF using a combination of oral sorbent treatment and 
hemoperfusion. The latter is discussed in this paper as is dialysate regeneration and “portable” dialyzers. 

 
KEYWORDS: Carmelo Giordano, Low Protein Diet, ketoacids in CKD, oxystarch, oxycellulose, cold carbon apparatus, portable artificial 

kidneys, wearable artificial kidneys 
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In 1961 Giordano was enrolled as assistant professor of 
Medicine at the University Federico II in Naples where, in the 
years 1969-1985, he was Professor of Nephrology and chief of 
the renal unit. There he also established the postgraduate 
school of nephrology and the kidney transplantation program. 
In the years 1986-2002 he was Professor of Medicine at the 
Second University of Naples and physician in chief of the 
Division of Nephrology. After retirement he continued to 
attend congresses of medicine and nephrology and directed a 
successful renal unit in a private hospital until his death in 
2016. In 2016 he participated in Survival is Not Enough, an 
event organized by the Italian Institute for Philosophical 
Studies on the occasion of World Kidney Day. In his welcome 
address to the participants he underlined the need to increase 
the number of renal transplants because of the quality of life 
this treatment provides, its lower cost and the longer patient 
survival. 
Details about his achievements in science and clinical medicine, 
the investigators he trained and promoted in the academy and 
hospitals, the papers and the books he published, the selective 
Capri Conferences on Uremia (1973-1980), the guest professors, 
his hobbies and his family have been described elsewhere (1-8). 
Historical reconstruction of Giordano’s contributions to 
nephrology have been presented by De Santo at the Congress of 
the International Society of Nephrology in Milan (2010), at the 
meetings of the International Association for the History of 
Nephrology (IAHN) in Wloclawek (2017) and at the 58

th
 ERA- 

EDTA Congress in Madrid (2017). Biagio di Iorio highlighted the 
Giordano-Giovannetti diet at the IAHN Congress in Olympia- 
Patras (2012). Giovambattista Capasso illustrated Giordano’s 
achievements at the 2017 annual meeting of the Campania- 
Sicily branch of the Italian Society of Nephrology in Avellino. 
Giordano’s name is known worldwide for his contributions to 
uremia therapy by means of low protein diets and by sorbents 
(2-8). His name is linked to the eponym: the Giordano- 
Giovannetti Diet (9). 

 

Prehistory of renal nutrition 
We have already traced the timeline of the progress in the field 
(2-4). Herein we will expand on some of his forerunners listed in 
Table 1, compiled taking also advantage of a recent paper on 
history of uremia research (10). Forerunners are important in 
science. Only Archimedes did not have one thus he started 
everything on his own. Indeed John of Salisbury (Methalogicon, 
1159 AC) recounts that his maestro Bernard of Chartres used to 
say that “we have seen further and farther since we stood on 
the shoulders of giants”. 

 
Year Scientist/Lifespan/Country Discovery 

After 
168AC 

Galen (129-c.130- 
c.200/c.216 AC) 
Pergamon and Rome. 

Excessive food intake causes cold and 
moist diseases. 

1591 Prospero Alpini (1563-1616), 
Republic of Venice. 

First description of Mediterranean diet. 

1614 Santorio Santorio (1561- 
1636), Republic of Venice. 

Balance between food and drink intake 
and excreta (urine, feces, and 
perspiration). 

1664 Jan Baptist van Helmont 
(1580-1644), Belgium. 

Urea a natural salt of the urine. 

1732 Herman Boerhaave (1668- 
1738), Holland. 

A native salt of urine that tastes 
different from sea salt. Resembles ‘‘sal 
ammoniac’’. 

1773 Hilaire Rouelle (1718-1779), 
France. 

Saponaceous extract of urine; high in 
nitrogen content, crystallizes into 
octahedral rather than cubic crystals of 
sea salt. 

1785 Claude-Louis Berthollet 
(1748-1822), France. 

Urea source of ammonia in urine. 

 

1798 William Cruickshank (d. 
1810), UK. 

Urea crystallizes by addition of nitric 
acid; isolated the crystals in diabetic 
urine. 

1799- 
1908 

Antoine Fourcroy (1755- 
1809), France. 

Urea crystallized, nitrogen content 
determined. 

1813 John Bostock (1773- 
1846), UK. 

First to realize the relationship 
between the diminution of urea in 
urine and its raising in blood. 

1814   William Prout (1785- 
    1850), UK. 

Analyzed isolated pure urea crystals. 
Confirmed Bostock’s findings. 

1821 Jean Louis Prévost (1790- 
1850), France. 

Extra-renal origin of urea. Elevated 
blood urea after bilateral removal of 
the kidneys. 

1828 Friedrich Wöhler (1800- 
1882), 
Germany. 

First to synthesize urea, an organic 
substance, from silver cyanate and 
ammonium chloride. 

1829 Robert Christison (1797- 
1882), UK. 

Urea increased in blood and reduced 
in Urine of patients with Bright’s 
disease. 

1836 Richard Bright (1789- 
1858), UK. 

1st description of dropsy and 
proteinuria in end-stage kidney 
disease. 

1833 George Owen Rees 
(1813-1889), UK. 

Elevated blood urea in diabetic 
patients. 

1850 Thomas Graham (1805- 
1869), UK. 

Dialysis of urea across semi- 
permeable membranes. 

1850 Mariano Semmola (1831- 
1895), Kingdom of 
Naples. 

Effects of various protein intakes on 
albuminuria, urinary uremia and 
specific gravity in Bright’s disease. 

1851 Friedrich T. Von Frerichs 
(1819-1885), Germany. 

Identified stages of Bright disease 
through urea concentration. 

1856 Antoine Béchamp (1816- 
1908), France. 

Urea product of protein oxidation. 

1856 Joseph Picard (1834- 
1896), France. 

Differential urea levels between 
renal artery and vein. 

1869 Lionel Smith Beale (1828-
1906), USA. 

Low protein diet in renal disease 
would lower urea generation. 

1868 Adolph Fick (1829-1901), 
Germany. 

Calculated filtration rate from urea 
excretion. 

1883 Johan Kjeldhal (1849- 
1900), Denmark. 

Introduced an exact method for 
nitrogen measurement. 

1902 Hermann Strauss (1868- 
1944), Germany. 

Blood urea introduced in clinical 
medicine. 

1904 Fernand Widal (1862- 
1929). 

Relation of protein intake to blood 
urea in Bright’s disease. 

1904 Nestor Gréhant (1838- 
1910), France. 

First simultaneous determination of 
urea in blood and urine. 

1910 Léon Ambard (1876- 
1962), France. 

Introduced the urea coefficient 
(blood to urine urea concentration 
ratio). 

1918 Franz Volhard (1872- 
1950), Germany. 

A vegetarian low protein diet may 
ameliorate uremic symptoms. 

1927 MacKay EM and MacKay 
LL, (USA). 

Gaussian distribution of blood urea 
concentration. 

1931 Newburgh LH, Johnston 
MW, USA. 

High nitrogen diets and renal injury. 
The dependence of the injury upon 
the nature of the nitrogenous 
substance. 

1932 Hans Krebs (1900-1981), 
UK. 

Urea (ornithine) cycle. 

1944 Walter Kempner (1903- 
1997), USA. 

Treatment of kidney disease and 
hypertensive vascular disease with a 
diet of 250-350 g of rice a day. 

1948 Thomas Addis (1881- 
1949), UK-USA. 

Protein restriction may be beneficial 
in uremia. 

1954 Theodore N Pullman, 
USA. 

Early studies the effects of various 
protein intakes on GFR. 

1955 John P Merrill (1917- 
1984), USA. 

Experience with AKI let him suggest 
for CKD a diet of 0.5-0.6 g/Kg of 
protein a day. 

Table 1 - Building a critical mass of data on urea excretion by the 
kidneys before Giordano. (Modified from ref. n. 10) 
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Galen (c129-c.130-c.200/216 AC Pergamon and Rome): Food 
and Diet (after 168 AC) 
Excessive food intake is harmful. In Ian Johnston’s translation 
and editing of Galen’s On Diseases and Symptoms (11) one 
reads: 
“…the excessive intake of what are to the animal the most 
useful and nourishing foods is a cause of cold diseases. 
However, many of the things eaten and drunk that are too cold 
in nature (VII.14K) are also causes of cold diseases. These, then, 
are the causes of dry diseases. All the opposites (are causes) of 
moist diseases: an abundance of foods that are moist in 
capacity, an excess of drinks, an altogether more luxurious way 
of life”. 

 

Prospero Alpini (1563-1616) 
In 1591 the printing house of Franciscus De Franciscis in Venice 
published a book entitled De Medicina Aegyptiorum Libri 
quatuor/Egyptian medicine, four books (12). It was the opera 
prima of a young physician who later became professor of 
medicine, lecturer in simples and prefect of the Botanical 
Garden (the first worldwide) at the University of Padua (13).  
The book―an innovative output of a travelling physician (14)― 
reported on the personal experience of Alpini in Cairo from 
March 1581 to October 1584 as physician to Giorgio Emo, 
Consul of Venice. The book, dedicated to Antonio Morosini 
Senator of Venice, described for the first time the use of coffee, 
a popular drink in Cairo. Coffee was previously unknown in the 
western world. We have translated into English some passages 
related to various medical practices of Egyptian physicians. In 
Book I, Chapter X, Alpini describes Egyptian alimentation: 
“They prepare their meals using milk and eat all dairy products. 
They eat very simple foods, many of them at lunch and dinner 
may eat a water melon or corn bread, which is utilized by 
everyone. They also use broth made of the roots of colocassia, 
of the bamnia fruit or barley corn or lentils or other legumes or 
with the green part of the sugar cane, or they feed themselves 
with grapes, figs, cucumbers and similar. As a beverage the 
Egyptian followers of Mohammed use Nile water which for its 
quality is to be preferred to all others”. 
In Book I, Chapter XI, Alpini reports on Egyptian longevity: 
“Therefore I think that the main reason which grants long life to 
Egyptians is their sobriety and abstention from an abundance of 
meat (…), the water of the Nile. In fact in Europe by much eating 
and drinking excessive quantities of wine, inhabitants of 
Germany and Poland live less”. 
This is the first description of what in the twentieth century was 
defined as a Mediterranean diet. In Egypt they made use of corn 
bread, consumed great amounts of fresh or cooked vegetables 
including lentils and other legumes, and of fruits. They also used 
milk and dairy products, drank the Nile water or coffee 
prepared with the same water. Such a diet links to the longevity 
of the population giving a preventive role to abstention from 
meat and wine. 

 

Mariano Semmola (1831-1895) 
Semmola was born in Naples, studied at the University Federico 
II and obtained the MD in 1852. He studied in France under 
Claude Bernard, Trousseau and Rayer, and later was Professor 
of Pharmacology in Naples. He is credited with 28 national and 
international papers on Bright’s disease. 
As a medical student he illustrated at the Academy of Medicine 
and Surgery in Naples (on January 26, February 23 and April 22, 
1850) seminal experiments on the effects of different protein 
intakes on: (i) urinary specific gravity, (ii) urinary urea excretion 
and (iii) albuminuria in patients with primary albuminuria 
receiving either a) a usual mixed diet, or b) a meat diet (600-700 
g of boiled meat), or c) a vegetable soup based on greens and 

bread, or d) a nitrogen-free diet based on fat, tomatoes and 
chestnuts. Urinary specific gravity was highest under the meat 
regimen, whereas albuminuria and urinary urea excretion were 
lowest under the nitrogen-free diet (15-17). 
These studies were well received in France and were praised by 
Sigismund Jaccoud (1630-1930), François Henri Hallopeau 
(1842-1919), and Georges Dieulafoy (1839-1911). The studies 
were described at the Academy of Medicine in Paris and 
appeared in its Bulletin in 1892. That means that Semmola 
worked in the field for 42 years after 1850 (16). 

 

Fernand Widal and Adolphe Javal 
These scientists made significant contributions to the patho- 
physiology of Bright’s disease demonstrating that blood urea 
increased with the protein content of the diets, and that 
knowing the composition of the latter was a prerequisite to 
understanding the meaning of blood urea concentration. These 
studies were important for Léo Ambard during his studies on 
the urea- secretory constant (19, 20). 

 
The history of low protein nutrition in CKD: The role of 
Carmelo Giordano 
Coming back to the origins of the Giordano-Giovannetti diet, we 
now illustrate the experiments Giordano performed in the years 
1961-1963 which shook the world of uremia specialists. His 
debut was unexpected, pregnant scientifically, and promised a 
new perspective for patients with chronic renal disease. 
Giordano’s studies opened a new era and further results are still 
expected. 
Giordano’s first study (21) was a self-experimentation on one 
healthy subject (himself). He undertook a 4 period protocol 
(A,B,C,D) for a total of 53 days. In A he ingested a diet made 
from essential amino acids + 3 g of nitrogen (N) in the form of 
glycine. In Period B only 0.5 g of N as glycine supplemented the 
essential amino acids. In C essential amino acids were 
supplemented with 2 g of N as ammonium citrate. In D essential 
amino acids were supplemented with 2 g of N derived from 
urea. Nitrogen balance was positive and body weight remained 
constant throughout the experiment. 
In the same year Giordano (22) reported on two patients with 
advanced renal failure treated with essential amino acids (a 
total of 2 g of N a day) along with 2500 calories. A significant 
reduction of blood urea concentration occurred during the 
treatment. 
At the Second Congress of the International Society of 
Nephrology in 1963 in Prague, Giordano (23) reported studies 
on 23 CKD patients (Table 2) followed with a dietary protocol  
for 5 weeks. In week 1 and 5 they ate a low protein diet 
providing 3.8 g of N (23 g of proteins of high biological value 
(HBV) rich in energy (2,300-3,100 calories). In weeks 2,3 and 4 
they consumed a diet containing 2.4 g of N (85% as L-essential 
amino acids) and providing a high energy supply. Blood urea 
was reduced by the amino acid diet which normalized N balance 
after 1 week. At this world convention there were no other 
presentations on low protein alimentation in renal disease. 

 

Patients No. Creatinine 
mg/dl plasma 

Follow up 
months 

5 2.6 - 6.0 79 

6 6.3 - 9.0 10 

117 8 > 9.0 40 

Total patients no. 23 236 

   Table 2 - Patients studied in reference no. 23 
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In September 1963 Giordano published a paper in the Journal of 
Laboratory and Clinical Medicine (24). He reported data on 8 
CKD patients (eGFR 3-26 ml/min) seven of whom were 
hypertensive (Table 3). They received for 7 weeks a diet 
providing L-essential amino acids (2 g of N a day). The energy 
content provided 2,300 calories in women and 3,100 in men. 
Thereafter they were given a low protein diet providing 23 g of 
HBV proteins. Blood urea was reduced under amino acids, 
nitrogen balance started to be positive after 3 weeks. 

 
Persons eGFR/MDRD) Hypertension 

Pat. 1 26 yes 

Pat. 2 22 yes 

Pat. 3 15 yes 

Pat. 4 17 yes 

Pat. 5 9 yes 

Pat. 6 6 yes 

Pat. 7 8 no 

Pat. 8 3 yes 

Table 3. Patients participating in the studies described in reference   
no.  24. 

 
A series of seminal studies were presented by Giordano and his 
initial group of fellows at the 3

rd
 Congress of the International 

Society of Nephrology in Washington 1966 (25). 
They reported on 221 patients followed for 60 months. The 
patients started with 0.3g/Kg of HBV proteins associated with 
35 kcal/kg and were followed by assessing the nitrogen balance. 
When the N balance was negative, 2-3 g of proteins were added 
(in total 24 g for a 70 kg man). The study reported on more than 
1000 days of N balance in 25 of the patients, given various 
dietary intakes (free intake, 8-11-g L-essential amino acids, and 
low protein diets providing 17-g, 20-g, 23-g and 25g). 85.7% per 
cent of the patients were in positive nitrogen balance with 25 g 
of proteins. This anticipated the evidence that with a 40g 
protein diet all CKD patients would receive an adequate amount 
of protein, as demonstrated in 1968 by Kopple et al (26). The 
study of Giordano et al (25) also disclosed a reduced 
phenylalanine to tyrosine ratio and a loss of 10-20 g of amino 
acids and peptides during a dialysis session of six hours. 
Three studies documented for the first time the potential of 
ketoacids in the treatment of CKD. The first was a study on 
amino acids L and DL, the remaining two mark the origin of 
ketoacid therapy by using the ketoacids of phenylalanine and 
valine (27-29). The experiments were made in collaboration 
with the group of Peter Richards at the St. Mary Hospital in 
London, where the ketoacids of phenylalanine and valine were 
administered and their effects evaluated by nitrogen balance 
studies and 

15
N incorporation. Plasma albumin was broken 

down and their constituent amino acid were separated in 
Naples. Peter Fürst evaluated the 

15
N enrichment of each amino 

acid at the Institute for Mass Spectrometry of the Karolinska 
Institute in Stockholm directed by Garnar Ryhage. 
The concept began with a paper on the effects on nitrogen 
balance of D-isomers of essential amino acids in uremia (27). It 
was hypothesized that it was the ketoacid of the D-isomers of 
amino acids that would be utilized. Two papers were published 
in 1971 showing the feasibility of a low protein diet based on 
ketoanalogues (28, 29). Ketoacids of the essential amino acids 
valine and phenylalanine could be utilized in studies with 
nitrogen balance and 15N incorporation. It was shown that 
phenylalanine and valine may be synthesized by healthy and 
uremic individuals. Walser et al. brought strong additional 

evidence to the importance of ketoacids (30) and nurtured the 
field for the subsequent 30 years. However, the initial 
enthusiasm of Giordano et al. for ketoacids diminished since 
anoxic infants on ketoacid formulations failed to achieve catch- 
up growth whereas with amino acid formulations they did (31). 
Thus a new reference pattern was proposed (32). In this way 
Giordano and his associates lost the advantage they had 
generated in 1964 (27) and it took many years for Giordano to 
acknowledge the importance of ketoacids (33). 

 

Prehistory of sorbents 
Athanasios Diamandopoulos, historian of nephrology, once 
wrote: 
“nature uses various natural membranes to eliminate toxic 
substances. The membranes used for this purpose are those of 
the gastrointestinal system and of the skin. Humans tried to 
imitate nature… the beginnings of these practices can be dated 
to at least 4000 years ago. Herodotus described the practices of 
enemas among Egyptian who preserve good health by clystering 
themselves 2-3 times a month”. He also quotes Aetius 
Amidanus (6th Century AD) for treating acute renal failure with 
clysters made of “mallow, linseed oil, peeled barley, warm 
water, reed, camomille and dill”, a practice also suggested by 
Albucasis (10

th
 century)  and  by  Avicenna  (11

th
 century). On 

the other hand Hippocrates suggests to “purge to get rid of the 
rest from above and from below” (34). 
Terra sigillata / sealed earth from the Island of Lemnos in 
Greece, packed together and bearing the head of Artemis 
should be considered as the first sorbent for medical use as 
reported by Dioscorides in De Materia Medica (40 BC). 
Spyros Marketos, a founder and president of the Hippocratic 
Foundation of Kos, produced a seminal paper on purgatives, 
charcoal and artificial  kidney  (35).  He  says  that  Hippocrates 
in Aphorisms suggests “Bodies that are to be purged must be 
rendered fluent… If the matters purged be such as should be 
purged, the patient profits and bears up well. If not, the 
contrary”. 
Therein one also learns that charcoal was a recognized drug in 
Ancient Egypt (36) and Pliny the Elder in Naturalis Historia (90 
AD) described its virtues for “disease of the spleen, of the 
kidney abundant menstruation, poisonous serpents’ wounds”. 
Its use was supported by Thonery, a French pharmacist who 
used it in the course of self-experimentation by ingesting it 
along with strychnine before the Medical Academy of France 
(37). But it was Yatzidis who introduced carbon hemoperfusion 
for intoxication (38, 39). 
Santorio Santorio (1561-1636) in De statica medicina (1514) 
started a medicine based on measurements by measuring food 
intake, drinks, urine, feces and calculating perspiration and by 
suggesting remedies capable to affect the quantity of excreta 
(40). 

 
On the history of sorbents and the contribution of Carmelo 
Giordano in the years 1968-1984 
A total of 31 papers (41-71) represent an incomplete list of the 
output of a strong, motivated team which included Carmelo 
Giordano, Renato Esposito (chief of the laboratory, Associate 
Professor of Nephrology, nutritionist, immunologist and expert 
in clinical chemistry), Ernesto Quarto (Associate Professor of 
Bioengineering), Giovanni Demma and Piero Bello (both doctors 
in Chemistry), Giacomino Randazzo (Full University Professor of 
Biochemistry), Miss Maria Pluvio (Dr in biology and medicine, 
nephrologist and Ph. D in Nephrological Sciences), Mrs Norina 
Lanzetti (physician, nephrologist and Ph. D in Nephrological 
Sciences), Mr. Tonino Ariano (laboratory technician). 
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Lavage of intestinal wastes 

Lavage of intestinal wastes was reported by Kolff in New Ways 
of Treating Uremia (20). Kolff created a double ended ileostomy 
in an isolated ileal loop with an intact blood supply in a 57 year 
old uremic man. As much as 0.48 g of urea/hour was removed 
by the patient who performed home intestinal dialysis assisted 
by his wife for two months until his death. Prolongation of life 
by intestinal dialysis has been accomplished in dogs (73) and 
man (74, 75). Clearances during isolated jejunal loop dialysis in 
uremic patients were reported by Schloerb (74) as 5 to 10 
ml/min for creatinine and 3.2 to 5.0 ml/min for uric acid, values 
about one third and one eighth as efficient, respectively, as 
obtained with peritoneal dialysis and hemodialysis. Intestinal 
perfusates contain smaller but significant amounts of larger 
molecules including aldosterone and 17- 
oxyhydroxycorticosteroids. 
By 1960, hemodialysis was made practical by the development 
of an external plastic arteriovenous shunt. A slowly increasing 
number of patients were sustained (albeit suboptimally) by 
periodic intestinal dialysis. Analyzing 15 cases in the literature 
plus five of their own, Clark et al. (75) reached the conclusion 
that intestinal dialysis “remains the best method of adjunctive 
management of progressive uremia.” Thereafter, the improving 
success rate of maintenance hemodialysis diverted interest 
from the quest for nitrogenous waste extraction from the gut. 

 
Removing urea from blood and/or intestinal tract and the 
birth of oxystarch and oxycellulose 
Activated charcoals have a low sorption capacity for urea 
although they effectively remove other uremic toxic substances. 
To provide a urea-reactive adsorbent, a chemically modified 
oxystarch with albumin or gelatin was prepared. Elemental 
analysis and Fourier transform infrared (FT-IR) spectroscopic 
analysis demonstrated that the reaction of a small amount of 
protein (albumin or gelatin) with oxystarch had taken place 
possibly by chemical combination (41-46). 
The influence of the dialdehyde content of the oxystarch on 
urea sorption, its sorption isotherm, and the adsorption rates 
were investigated. It was found that the swelling factor of 
oxystarch is closely related to the sorption activity under 
physiological conditions (pH 7.2-7.4 at 37° C). Adsorption 
studies showed that sorption capacity was increased by surface 
treatment and can reach 6-8.2 g urea/kg-dried adsorbent (initial 
urea concentration was 70 mg/dL). The oxystarch had 49.2% of 
glucose unit oxidized and was surface treated with albumin. 
These results suggested that the newly prepared surface- 
treated oxystarch would be utilized as an effective 
chemisorbent for urea removal under physiological conditions. 
Sorbents in the Management of Uremia (60) documented easy 
transfer of urea from plasma into the intestinal lumen. The 
potential for treating renal failure by extraction of nitrogen 
waste from the gut became self-evident. Urea in the gut is 
degraded to ammonia by bowel bacteria to the extent that 
normal human feces contain no urea. In healthy volunteer 
subjects given an antibiotic cocktail, stool urea concentrations 
increase to blood levels while the fecal ammonia content 
decreases. This supports the inference that urea in the bowel is 
biodegraded by luminal microorganisms. Estimates of the 
quantity of urea converted to ammonia in the gut have been 
computed by Man et al. (79), from 4 to 7 g/day in normal 
patients and from 17 to 50 g/day in uremic patients. 
Promising additional data indicating that gastrointestinal 
sorbents can bind to and remove, in the feces, clinically 
important amounts of nitrogenous wastes were demonstrated 
by Giordano and associates (5, 41-46) using oxidized starch 
(oxystarch) and oxidized cellulose (oxycellulose) (Figure 2 and 
Figure 3). 

  
Figure 2 - Transforming starch into oxystarch. 

 

Figure 3 - Turning cellulose in to oxycellulose. 

 
Corn starch or potato starch suspended in a solution of sodium 
periodate at 4’C for 24 hours slowly oxidizes to dialdehyde 
starch (oxystarch). Cellulose treated similarly, oxidizes to 
oxycellulose. At body pH and temperature, each repeat unit of 
oxystarch binds 1.5 to 1.9 moles of ammonia in vitro in an 0.3N 
ammonia solution; when present in excess, oxystarch will bind 
all the ammonia in a 0.3N solution. Oxystarch also adsorbs urea. 
Oxystarch adsorbs aspartic acid in vitro, but it does not bind 
creatinine, uric acid, L-lysine or albumin. In weanling mice fed 2 
per cent oxystarch in a casein diet, growth and development are 
normal. In rats fed 2 per cent oxystarch in a casein diet severe 
diarrhoea develops, whereas dogs tolerate as much as 5 per 
cent dietary oxystarch without apparent adverse effect. 
Explosive diarrhoea and a cholera-like fluid and electrolyte 
depletion syndrome occur in dogs fed more than 10 per cent of 
oxystarch in their diets. In uremic patients fed 20 to 35 g of 
oxystarch in divided doses stool volume increases by 200 to 600 
ml/day and the frequency of bowel movements is increased, 
but frank diarrhoea does not develop. Giordano’s initial trials of 
oxystarch manufactured in his laboratories (42-44) showed that 
uremic patients (creatinine clearances of 0.4 to 3.2 ml/min) 
tolerated divided doses of 20 g/day well for two months and 
that, in each case, there was a significant fall in the blood urea 
nitrogen level. Fecal nitrogen content increased to a mean of 
1,450 mg/day (range 730 to 8,050 mg/day). Confirmation of 
increased stool nitrogen content during oxystarch treatment 
was provided by a double blind starch/oxystarch full balance 
study (76-80). In this study seven uremic patients (creatinine 
clearances of 6 to 30 ml/min) were fed 29 g of oxystarch or 
starch daily in four equal doses added to a diet containing 40 to 
50 g of protein and 2 to 4 g of salt. Blood urea nitrogen levels 
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fell 33 per cent during oxystarch treatment from a mean of 93.1 
mg/ 100 ml to a mean of 62.1 mg/100ml. There was no 
significant change in serum creatinine, plasma amino acid, uric 
acid and plasma glucose levels during oxystarch ingestion. 
Oxystarch significantly increased fecal nitrogen from a control 
mean of I.4 g/24 hours to 2.5 g/24 hours. A concomitant 
decrease in urinary nitrogen excretion, however, from a control 
mean of 7.6 g/24 hours to 5.5 g/24 hours during oxystarch 
treatment prevented development of negative nitrogen 
balance. 
During minimal nitrogen ingestion, uremic patients fed 
oxystarch (28 g) daily have an increased fecal excretion of 
nitrogen and potassium, and a counterbalancing decrease in 
urinary nitrogen and potassium excretion (81). There was a 
significant increase in the fecal potassium content when 
oxystarch was ingested, ranging from 5 to 22 mEq/day, which 
was also counterbalanced by a decrease in urinary potassium 
excretion. To exclude the possibility that increased fecal 
nitrogen content noted during oxystarch treatment was due to 
direct binding of unabsorbed undigested dietary nitrogen rather 
than bound intestinal nitrogen, four uremic patients were fed 
oxystarch while ingesting a “no protein” diet (82). In these 
patients the increases in fecal nitrogen and potassium were 
similar to those in the previous group indicating that the origin 
of the extra fecal nitrogen was indeed nitrogenous waste. Will 
feeding oxystarch to uremic patients have clinical import? In 
urine-producing patients the counterbalancing decrease in 
urinary nitrogen excretion tends to detract from the benefit of 
increased fecal nitrogen content. What will be the effect on 
nitrogen balance in anuric patients? 

 
Oxystarch in bilaterally nephrectomized rats 
While awaiting completion of sorbent trials in functionally 
anephric (undergoing dialytic maintenance) patients, several 

length and 6 cm in diameter. Based on an experience of 20 
humans undergoing hemoperfusion, Yatzidis estimated that 60 
minutes of blood exposure to two or three 200 g charcoal 
columns had about the same extraction efficiency (for uremic 
patients) as a 4 to 6 hours hemodialysis. Hemoperfusion was 
advocated for the treatment of renal insufficiency, gouty 
arthritis, and intoxications with salicylates, barbiturates and 
glutethimide (82-84). 

 

Charcoal microencapsulation 
Chang et al. (85, 86) have systematically studied several 
approaches to microencapsulation of charcoal and they 
developed a blood-compatible albumin-complexed polymer. 
Chang’s microencapsulated “kidney” contains 300 g of double 
coated charcoal granules 2 to 5 mm in diameter with a surface 
area of 2.25 m

2
. This device achieves clearances in vitro, which 

are superior for middle molecules (MW 200 to 1,800), to hollow 
fiber, coil or parallel flow hemodialyzers. Periodic 
hemoperfusion as a sole treatment for uremia is inadequate 
because of the need to extract water and probably urea to 
maintain acceptable morbidity. Combination of hemoperfusion 
in series with ultrafiltration of blood for water removal might 
prove a workable therapy for uremic patients who ingest 
ammonia binding sorbents such as oxidized starch. The 
efficiency advantage (shorter treatments) of hemoperfusion 
over hemodialysis in renal failure is sufficiently attractive to 
consider sorbents in the management of uremia, coupling 
hemoperfusion with oral sorbent ingestion. 

 

Dialysate regeneration 
The field of closed circuit artificial kidneys was opened by 
Yatzidis (38, 39) who introduced carbon to remove uremia 
waste products. Gordon (87, 88) introduced the use of 
zirconium phosphate which adsorbs ammonium ions in 

helpful animal experiments have been completed. To date, presence of sodium and releases Na
+
 and H

+
 This allowed 

chronically uremic animals in need of dialysis have not been 
sustained by sorbents alone. Gavage feeding of oxystarch alone 
or in combination with charcoal will prolong the life of anephric 
rats of three days to five days. Friedman et al. (81) investigated 
the mechanism of sorbent-induced life extension in bilaterally 
nephrectomized rats fed charcoal (1 g daily), oxystarch (1 g 
daily) or oxystarch plus charcoal (1 g of each daily). In sorbent- 
treated rats the increase in blood urea concentration was less 
than in untreated nephrectomized controls, but they also had 
lower serum potassium concentrations throughout their 
increased life span. Both actions of oxystarch, increased fecal 
excretion of nitrogen and potassium, were detectable in this in 
vivo model of fatal acute renal failure. 

 

Charcoal as an oral sorbent and for hemoperfusion 
The work of Yatzidis on charcoal (38, 39) is important. 
Administered in oral doses of 20 to 50 g daily, with or without 
sorbitol as a vehicle, Yatzidis (82) was also able to manage 
patients with end- stage renal failure for 4 to 20 months 
without resorting to dialysis. 
For completeness in this survey, the technique of direct 
exposure of blood to a sorbent, termed hemoperfusion, will be 
mentioned. During a single passage over granular activated 
charcoal, creatinine, uric acid, indican, phenols, guanidines and 
organic acids are nearly totally extracted from the blood. Only 
negligible quantities of urea, magnesium and phosphate are 
adsorbed on charcoal from blood. Each gram of powdered 
charcoal will in vitro bind simultaneously 9 mg of creatinine, 8 
mg of uric acid, 1.75 mg of phenols, 1 mg of guanidines and 35 
mg of urea. 
Yatzidis (38, 39) devised a hemoperfusion device containing 200 
g of activated charcoal in a siliconized glass cylinder 20 cm in 

regeneration of dialysate through a sorbent cartridge. 
A remarkable reduction in dialysate volume to 1.5 liters was 
devised by Gordon and co-workers by the clever means of 
converting urea in dialysate to ammonium ion and carbonate by 
urease treatment. Ammonium ion is adsorbed by zirconium 
phosphate which also extracts calcium and magnesium 
necessitating continuous reinfusion of these ions. Zirconium 
oxide binds phosphate and fluoride while charcoal extracts uric 
acid, creatinine, guanidines, organic acid and phenols. The total 
weight of the sorbent cartridge is less than 2 kg. The importance 
of the Gordon (89) system is not only the size reduction, which 
makes a “travel-suitcase” artificial kidney practical, but it is also 
a clear demonstration of the value of sorbents in simplifying the 
therapy of uremia. Zirconium phosphate could also be used in 
association with charcoal, starch and oxystarch (48-58) by 
Giordano and his associates for portable artificial kidneys 
(Figure 4, Figure 5 and Figure 6). 

 

  
Figure 4 - Sorbents for portable artificial kidneys (modified from ref no. 60). 
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Figure 5 - Sorbents for portable artificial kidneys (modified from ref. no. 60). Figure 6 - Sorbents for portable artificial kidneys (modified from ref. no. 60). 
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Figure 1 - Nils Alwall, 1959. 
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Introduction 
In the early 1940s three 
pioneers independently 
created artificial kidney 
apparatuses and applied 
them for treatment of 
renal failure.  
These pioneers were 
Willem Kolff (The 
Netherlands), Nils Alwall 
(Sweden) and Gordon 
Murray (Canada). Nils 
Alwall, (Figure 1) began 
experiments with dialysis 
in animals, mainly rabbits, 
in the early 1940s. Willem 
Kolff made similar 
attempts in patients since 
1943. They first made 
contact in 1946. Alwall 
performed the first dialysis 

in a patient in September 1946 and Murray did that three 
months later. Earlier they both performed repeated animal 
experiments which actually delayed clinical attempts but 
contributed to a later success in subjects (1). 
 
 

Nils Alwall – early education and young physician (2, 3) 
He was born in October 7, 1904 as Nils Andersson in a small 
village (Figure 2) in southern Sweden. After public school his 
further education was supported by a childless uncle Jons. 
Already in the high school (where he had chosen a humanistic 
class with Greek and Latin) he was taking interest in technical 
aspects of the surrounding world and showed a gift of 
leadership. In 1923 he graduated from the high school, 
completed education at mathematics, physics and chemistry 
courses and in December the same year began medical studies 
at the University of Lund. He was active in the students’ 
federation, served as a secretary and executive vice-chairman. 

ABSTRACT 
Nils Alwall (1904-1986) came from a small village in southern Sweden. In 1923 he began his medical studies at the Lund University, to 

graduate in 1932. During his studies he conducted experimental work and in 1935 defended his doctoral thesis in pharmacology. In 1936 

he was awarded the title of associate professor of pharmacology and started clinical practice combined with experimental research in the 

Department of Medicine at Lund. In 1940 Alwall obtained the position of assistant professor of practical medicine and in 1957 was 

promoted to professor of nephrology at the world’s first Department of Nephrology. His medical interests were many-sided but mostly 

related to kidney diseases and replacement therapy after the loss of renal function. From 1941 he worked on the construction of the 

vertical drum artificial kidney, tested mostly in rabbits, which also enabled ultrafiltration. The dialysis was first applied in September 1946 

in a patient with severe uremia, and soon afterwards the first ward for artificial kidney therapy was established. Thenceforward Lund 

department became the leading center for treatment of acute and later also chronic renal insufficiency. Alwall was also the inventor of the 

arteriovenous shunt (1943-1948) and the pioneer in the use of renal biopsy (1943). He also inspired creation of the Gambro Company in 

Lund (1964) which resulted in construction of coil dialyzer (1966) and sheet single-use plate dialyzer (1967). Alwall was also involved in the 

founding of the International Society of Nephrology (1960), European Dialysis and Transplant Association (1964), and Swedish Society of 

Nephrology (1964), engaged at leading positions in these organizations, also after his retirement in 1971. He is an author and coauthor of 

203 publications. 
 

KEYWORDS: Nils Alwall, Dialysis Treatment, artificial kidney 

Figure 2 - Nils Alwall´s family house in Kiaby, Southern Sweden, 
1920s 
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In the health- promoting committee he implemented measures 
aimed at prevention and treatment of tuberculosis which was 
common at the time among medical students. Among other 
things, Nils arranged periodical radiological and ESR check-up 
sessions and reserved for convalescent students forty low-cost 
beds (25 US cents daily) in a nearby sanatorium. Nils took also 
an active part in organization of periodical students’ festivities 
(Swedish “carnivals”), the profits were used to supplement the 
sanatorium’s library. As an appreciated orator he was often 
invited to deliver an occasional speech. The summers of 1924 
and 1925 he spent on army training in a medical unit, obtained 
driving license, and enjoyed riding a military motorcycle. With 
time, in 1942, he was promoted to the rank of captain in the 
medical units. 
 
During the second year of his studies Nils became particularly 
interested in physiology and professor Torsten Thunberg 
offered him the assistant position, without salary but ensuring 
free accomodation at the attics of the Institute of Physiology. 
Nils stayed there for nearly four hard years, continuing his 
medical studies, conducting classes with students and engaging 
in his own experimental work. In 1927 Nils and his brother Edvin 
decided to change their family name from Andersson (regarded 
too common) to Alwall. In 1928 he published the results of the 
first experimental work, on the method of determination of 
dehydrogenase in rabbit blood. A year later he obtained the 
post of assistant at the Institute of Pharmacology, as before 
without payment, but with the privilege of free accommodation 
in a laboratory room and also access to experimental animals. 
Then he began his doctoral study on the role of dinitrophenol as 
a factor enhancing metabolism (and weight loss) in rabbits. 
After an internship in clinical departments (including one of 
obstetrics and gynecology where he had handled 50 deliveries), 
in the spring of 1932 he became a qualified doctor and started 
his work as a general practitioner in small villages in southern 
Sweden until 1934 (with annual salary of US $ 450). At the same 
time he continued his work on the doctoral thesis, which he 
defended in 1935. At the promotional ceremony of new doctors 
he delivered a speech in Latin, without using any written text. 
Afterwards he left for Pecs in Hungary, on invitation from his 
friend Geza Mansfeld, and there acquainted himself with 
experimental research with dogs. After return from Hungary he 
was appointed an associate professor in pharmacology, and in 
the autumn 1936 started his career in the Medical Clinic, 
University of Lund. Between 1928 and 1937 Nils Alwall 
published 17 articles, mostly experimental studies. However his 
interest focused increasingly on the clinical work. Although 
heavily burdened by the everyday clinical duties (up to 70 hours 
per week) he found time to play football, and took part in the 
university annual match: associated professors against the team 
of the vice-chairman of the student federation. 
 
The dream of the artificial kidney (3, 4) 
At that time the treatment of patients with renal failure 
symptoms and edema was confined to low protein diet and 
almost prone positioning in bed, sometimes for many months. 
Nils was extremely moved by poor, if any, results of such 
treatment. This feeling of helplessness must have given rise to 
the idea of a need for a radical help, such as creation of an 
apparatus replacing the function of the damaged kidney – 
artificial kidney (AK). Alwall was then responsible for a 57-bed 
internal medicine ward and for teaching medical students; his 
position was assistant professor of practical medicine. 
Fortunately, new premises to accommodate small animals 
(rabbits) had been opened in the Clinic’s basement and in 1941 
he received a regular scholarship for associate professor (US $ 
1,400 per year) so he could devote a part of time to 

experiments with AK. They were performed usually after 
finished work at internal ward as to not disturb the patient’s 
care. In 1941-42 his experimental apparatus resembled the later 
introduced flat-plate dialyzer (dialysis filter). These results were 
never published because Alwall felt that the approach was not 
practical. 
 
The next models of AK had a shape of a vertical drum of 
different sizes used in experiments since 1942 (Figure 3). After a 
single procedure the blood urea level was reduced by 20 to 
30%, repeated dialysis could significantly prolong the animal’s 
life. Until 1953 almost 2000 rabbits were used in different 
experiments. 

Figure 3 - Models of artificial kidney used in experiments with 
rabbits, 1941 – 1953. Height about 20 cm. 

 
Glass cannulae and a small rubber tubes were used to get 
access to the artery and vein before the each dialysis and 
removed after the procedure. After several procedures vessels 
were damaged and further treatment was not possible. 
Repeated dialysis treatment required a more sophisticated 
approach and Alwall developed an arteriovenous shunt. Using 
already available heparin, patency of the arteriovenous shunts 
could be prolonged up to one week and maximally 7 dialyses in 
the same animal could be performed. These experiments with 
arteriovenous shunts were published in 1949 (5). This method 
of access to the vascular system was also used in patients but 
was later abandoned because of clotting and development of 
infection (6). The materials used were too primitive to obtain 
better results of shunts patency. Belding Scribner discussed with 
Alwall the problems with arteriovenous shunt in 1954, and 
visited Alwall’s Clinic in 1958; there is no doubt that they talked 
at length about the shunts. Scribner came to Lund again after 
the Congress in Geneva in 1960 (where he presented a new 
Quinton-Scribner shunt using PTFE – Teflon tubing) and brought 
a coil of a new material (Teflon) as a gift to Alwall. 
In 1943-44 Alwall applied percutaneous renal biopsy (the first in 
the world) using the Iversen and Roholm needle for liver biopsy 
(7). Biopsy material was sucked into a syringe and sent for 
microscopic examination in Copenhagen. Alwall performed 13 
renal biopsies but, unfortunately, the last patient went into 
shock, probably due to a reaction to the contrast medium, 
developed acute renal failure and died. After that Alwall 
discontinued the biopsies until 1950s. A report on all kidney 
biopsies done during the year 1943-44 was published in 1952 
(8). 
Modified and larger models of AK, suitable for use in large 
animals (dogs) and in patients were created in the workshops of 
the Institute of Physiology. Alwall covered the costs of 
production from his own pocket. In 1946 he received a grant of 
US $ 800 and could hire two assistants to help with animal 
experiments. This support was crucial for further investments 
required for improvement of the AK. 
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Alwall was prepared to carry out dialysis treatment in patients 
already in 1944. However, the head of the medical clinic, even 
though favorably disposed to the Alwall’s ideas, advocated 
patience and waiting for suitable circumstances. It was feared 
that the death of a patient during treatment would prevent the 
approval by the central health authorities of the entire dialysis 
program. In addition, the local colleagues were opposed to 
Alwall’s ideas and were reluctant to send the patients for 
dialysis treatment which they considered as very dangerous 
procedure. 
 
Coming to clinical dialysis 
At last it happened that an unconscious patient with terminal 
chronic renal failure and pneumonia was sent to the clinic from 
another hospital. The dialysis procedure was performed in the 
laboratory room on the night of 3/4 September 1946, it lasted 6 
hours. The patient’s condition and the biochemical parameters 
improved: blood urea level decreased by 98 mg% to 320 mg% 
(53 mmoL/L), approx. 45 g of urea has been removed from the 
body (Figure 4). However, the general condition was critical 
from the very beginning and he died of respiratory failure on 
the next day. Nevertheless, Alwall’s later conclusion was that 
this promising result of the dialysis procedure was a turning 
point on the way to implementation of this method of 
treatment in Lund (4). 
 

Figure 4 - Nils Alwall during the first dialysis treatment in patient, 
September 1946. 

 
Soon afterwards Alwall received US $ 1000 to adapt facilities in 
the clinic to the requirements of dialysis procedures. By 
December 1946 the construction of this world’s first dialysis 
department with a total area of 26 m

2
 was completed. It 

consisted of two rooms, where one AK apparatus and a 100 L 
water tank were installed. In January 1947 dialysis treatment 
was used in the second patient, who survived further 15 years, 
and in February the same year the third patient was treated. 
These three cases were presented in a publication in the same 
year (9). 
Throughout his work at the Institute of Physiology Alwall took 
great interest in the mechanism of edema formation. He 
thought that also overhydration is responsible for the 
symptoms of uremia. Therefore quite early Alwall explored the 
possibility of applying dialysis to remove excess of water from 
the body (ultrafiltration, UF). At first in rabbits overhydrated 
115% and later in patients he achieved significant UF by 
creating positive pressure in the extracorporeal blood channel 
or negative pressure in the dialysis fluid. In this way an UF of 
about 0,3 – 1,0 L/hour could be obtained. No other AK available 

at that time offered such possibility. Quite often Alwall’s 
patients urgently needed UF because of pulmonary edema 
(called by him “uremic lungs”), often secondary to the 
recommended Borst’s diet which involved fluid overload in 
anuric patients. To avoid complications (connected with blood 
pressure fall) during UF, since 1949 Alwall ordered strict control 
of bed-weight throughout the period of treatment and a special 
bed scale was constructed (6). Beginning from 1950 radiological 
chest control was performed frequently, sometimes every day. 
The weight of the patients hospitalized in the clinic was 
monitored daily. To the guests visiting the Alwall’s clinic the 
emphasis on the status of hydration of patients, especially 
during the dialysis treatment, was a major novelty. 
Because of the increasing demand for AK, Alwall started the 
production of apparatuses made of hard rubber (ebonite), in 
cooperation with the rubber factory. These constructions were 
suitable to perform UF by creating negative pressure in the 
dialysate during dialysis procedure in rabbits and were used in 
patients between 1947 and 1949. However, they did not 
withstand steam sterilization and gradually underwent 
deformation. Therefore Alwall started cooperation with the 
steel factory in the town Avesta and AK made of stainless steel 
(Avesta model) were used since 1949 (3, 4). Subsequent models 
(altogether about 50 apparatuses were produced) underwent 
various modifications and were sold by Avesta factory to 17 
countries in 1950s. By the end of 1960s they were still used in 
more than 40 dialysis centers in the world. The interest for 
dialysis treatment increased greatly after publication of 8 cases 
of dialyzed patients in Lancet 1948 (10) (Figure 5). The Clinic in 
Lund attracted attention worldwide and soon increasing 
number of doctors were coming to visit and take training. In 
1948 Alwall was invited to London and Vienna with his staff and 
his apparatus to perform dialysis treatment in patients not 
suitable for transport to Sweden. In 1949 his annual salary was 
increased to US $ 4,000. 
 

Figure 5 - Nils Alwall and coworkers: Presentation of 8 cases of 
dialyzed patients in Lancet, 1948; issue 6489: p. 60-62. 

 
In the subsequent year 1950 the dialysis department was 
expanded by addition of another room and the second AK was 
added. The preparation room was equipped with a big steam 
sterilizer and a large tank for the dialysate, 800 liters in capacity. 
Tap water was passed through the columns of a softener. Alwall 
already used the dialysate with reduced sodium chloride 
concentration at that time. As for the early 1950s these were 
extremely modern facilities and John Merrill, when on visit to 
Lund, called them “hotel class”. 
Since 1954 in the guest book of the Clinic more than 450 
inscriptions have accumulated, by visitors and trainee doctors 
from more than 40 countries of all continents. Alwall was also 
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invited to various medical centers around the world to lecture 
on dialysis. He took part in many scientific congresses and 
symposia. 
Alwall believed that the methods of therapy current at the time: 
appropriate diet and bed rest, should be combined in selected 
cases with dialysis treatment. His contemporary colleagues 
were skeptical about such dialysis treatment in patients with 
renal failure but Alwall obtained unexpected support from 
surgeons who had to deal with many cases of postoperative 
acute renal failure, especially in the field of oral, abdominal and 
vascular surgery which ruled out the use of dietary treatment. 
There were also many cases of toxic kidney damage secondary 
to treatment with antibiotics. Many of these patients were 
transferred to Alwall’s clinic and dialysis treatment was applied 
in all such cases, including the patients on artificial ventilation 
(appropriate ventilator machine had been installed in the 
dialysis department). Not surprisingly, initially the mortality was 
very high so that instead of saying ” the dialysed patient died” 
the expression “the patient was “alwalled” was ironically used. 
Later, in the middle 1950s, the results of dialysis treatment 
were much better owing to the earlier admission to the dialysis 
department, before patient’s condition became critical, and this 
saying was abandoned. Alwall reported restoration of renal 
function after about 80 days of dialysis treatment. This was in 
discordance with the opinion that after 2 weeks the treatment 
of patients with anuria should be abandoned. 
In 1949 Alwall performed the pioneering experiment of 
hemofiltration in a uremic rabbit, 2.1 kg in weight. During the 6-
hours’ procedure 700 ml of fluid was removed and 
compensated by intravenous administration of electrolyte 
solution. For such treatment Alwall used the term of 
“exchangeable UF” and noticed that it gave a similar effect as 
dialysis (11). In 1952 he published the results of exchangeable 
UF treatment of barbiturate poisoning in rabbits. Suicide by 
barbiturate poisoning was frequent in the years 1940–1950 and 
in patients with barbiturate poisoning Alwall, as the first in the 
world, used dialysis treatment (12). Spectacular responses were 
observed with patients having come out of coma after dialysis 
and asking for a cup of coffee. In 1952 Alwall published a case of 
a recovery from excessive resistant edema in a patient with 
nephrotic syndrome and normal renal function. Strong diuretics 
were not available at that time. Over the period of 6 weeks 
Alwall performed three UF sessions without dialysis (called later 
isolated UF) and removed about 30 liters of edema fluid without 
compromising renal function (6, 11). His idea of hemofiltration 
was introduced by Lee Henderson into treatment of uremia in 
patients in 1967 and idea of isolated UF was introduced by 
Jonas Bergström into the clinic in 1976. In 1950 Alwall described 
also, as one of the first authors in the world, the clinical picture 
of diabetic nephropathy, and diabetic nephropathy in the 
absence of diabetes mellitus (13). Alwall was also the first 
clinician to draw attention to the nephrotoxicity of radiographic 
contrast media (14), in several cases he was forced to use 
dialysis treatment because of the so induced kidney function 
impairment. 
The number of patients treated in Lund increased every year; 
they came from all over Sweden and from abroad. Initially, 
mainly the patients with acute renal failure were qualified for 
dialysis therapy however some patients with chronic renal 
failure were also treated. By 1961, 724 patients with acute renal 
failure and 351 with chronic renal failure (representing a 22% of 
all) had been treated with dialysis. A record survival rate in 
these chronic anuric cases was 186 days before Scribner’s shunt 
came to use (which gave an excellent testimony to the personal 
competence). In 1960 a regular dialysis program in patients with 
chronic renal failure was started in Lund and the requirement 
for disposable dialysis equipment became evident (3). 

Toward kidney transplantation (2, 3) 
In 1958 a tragical accident focused Swedish public opinion on 
the issue of kidney transplantation. A boy, 11 years of age, fell 
from a swing and suffered an injury of the kidney which had to 
be removed. It turned out that this was his sole kidney. 
Hemodialysis was started in Lund and the boy was sent with his 
parents to Boston for living donor kidney transplantation. 
Unfortunately, he died during immunosuppressive 
premedication before the operation. This happened when many 
authorities considered transplantation, not dialysis, an 
important approach in the treatment of renal failure. Alwall 
believed that application of the dialysis and transplantation 
must run in parallel; he was aware that transplantation program 
must be supported by dialysis treatment. Future transplant 
recipients had to be prepared for surgery and to have a 
possibility of further treatment after a possible loss of the 
transplant. Furthermore, he was sure that there would be 
problems with finding appropriate living donors and with 
availability of the cadaver kidneys for transplantation. All these 
considerations were expressed by Alwall very early, at the time 
when kidney transplantation was still in the starting phase. 
In 1957 Alwall was appointed professor in nephrology (the first 
such position in the world) and thenceforward as a holder of 
the chair headed his own Department of Nephrology. He 
received funds for the expansion of the dialysis department, the 
area was then increased to 110 m

2
, there were 3 treatment 

rooms, each with an AK of Avesta. However, the need for 
dialysis treatment still exceeded the capacity of the Lund 
center. Until 1958 Alwall’s dialysis department was the only one 
in Sweden, thereafter new dialysis centers were opened in 
some large hospitals in Sweden but the demand was growing 
very fast, especially after 1966 when Cimino-Brescia 
arteriovenous fistula was introduced and a treatment program 
for patients with chronic renal failure was being implemented 
(15). Alwall actively tried to increase the refunding of dialysis 
treatment in Sweden, which resulted in a conflict at the 
ministerial level and in the medical community. 
 
The disposable dialysis filter 
In 1961 Nils Alwall met an industrialist Holger Crafoord. This 
man had made a long career in the management of the 
Åkerlund & Rausing and Tetra Pak Companies which introduced 
famous packaging system for fluids (Tetra Pak). Alwall talked 
about his work, dialysis patients, lack of proper equipment, 
technical problems and increasing demand for this kind of 
treatment in the world. Crafoord got fascinated by the Alwall’s 
story and based on mutual understanding the Gambro 
Company was founded in 1964. The name originated from the 
street Gamla Brogatan (Old Bridge Street) in Stockholm, where 
Crafoord was the owner of a dormant plant. As a result of 
collaboration with Alwall came the re-use coil dialysis filter 
(similar to the Kolff-Watschinger model) which was used in the 
years 1966-1967 (Figure 6). 
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Figure 6 - Nils Alwall and Holger Crafoord with a re-use coil dialyzator, 
1966. In the background Gambro´s dialysis monitor AK 1. 
 

Then, in 1967, a fully disposable flat-plate dialyzer of Alwall’s 
type (Ad modum Alwall) was launched, the prototype weighed 
7.5 kg. At this stage the construction team in Gambro was 
already numerous, consisted of people of various specialties 
and the Alwall’s role changed from that of a constructor to an 
investigator testing the new dialysis filters, providing comments 
and proposing amendments. 
In 1968, the Department of Nephrology was moved to a new 
hospital building. The Clinical ward counted 42 beds, the dialysis 
department area was of about 1000 m

2
 . There were 14 bed 

sites, each equipped with a Gambro dialysis monitor (AK1). This 
dialysis facility was at that time the world’s second in size and in 
terms of the number of treatments just after the Swedish 
Hospital in Seattle under Belding Scribner. 
 
Family life, pensioner, promotor 
Alwall’s family life started quite late, because he was too much 
occupied with daily work. It was not until 1941 when, at the age 
of 37, he met Ellen Alströmer a 14 years younger cousin of a 
colleague. Ellen was by education English philologist and 
psychologist. The wedding was the same year and the marriage 
lasted 45 years. They had 3 children (born 1943, 1944 and 
1947). Ellen was a great support and help to her husband owing 
to her knowledge of foreign languages. She had completed her 
doctoral studies and was active in her profession. 
Nils Alwall retired in 1971, in accordance with the Swedish 
regulations at the age of 67, and had been assigned a 
retirement office in the hospital. He was involved in didactic, 
journalistic and scientific activities until the middle 1980s. He 
was also leading a group working on the epidemiology of 
pyelonephritis and hypertension in the population of approx. 
5000 people in Southern Sweden. Moreover, he worked as a 
consultant in nephrology in the outpatient clinic in Malmö in 
the years 1973-1984. He worked also as a legal representative 
of patients with kidney diseases and his interpellations 
regarding insurance and reimbursement of organ’s donor, 
covering of the dialysis costs for patients staying abroad, 
reimbursement of the family care  costs, preventive health tests 
or providing treatment outside own province – had all been 
approved. In 1965 Alwall established the Museum of the History 
of Medicine at the University of Lund. 
Alwall was politically engaged in Social Democratic Party health 
activities, at that time the ruling party in Sweden. During many 
years he was president of the Institute of Adult Education 
where periodically he held popular science lectures. He served 
as scientific adviser on nephrology and as  a chairman in the 
committee for the need and organization of renal care in 
Sweden during many years. He was also involved in the creation 
of International Society of Nephrology (ISN, founded in 1960) 

where he held leading positions (vice-president, president-elect, 
president, past-president) in the years 1969-1981, and of the 
European Dialysis and Transplant Association (EDTA founded 
1964), serving as member of the board (1964-1967) and 
president (1970-1971). He founded the Swedish Society of 
Nephrology (1964) and was its chairman (1964-1971). His 
efforts led to creation of an official subspecialty of kidney 
diseases in Sweden (1964). The idea of a  registry of renal 
replacement therapy within the EDTA was based on the Alwall’s 
register from the years 1946-1964. At the inauguration of 
Gambro Laboratory in Lund (given the name of Alwall 
Laboratory) in January 1985 (Figure 7) he said: “I feel like a 
helmsman who has sailed to the shore and wishes the crew 
good luck in the further sailing”. 
The last public performance was as late as in October 1985 
when he had a lecture on the history and development of 
dialysis at the ISAO congress in Chicago (16) and presented his 
own data from 1964 which had estimated the need for renal 
replacement therapy at a rate of 80 new patients/million 
population/year: this was close, to the present day estimations. 
A two months later he became ill, stopped driving the car. He 
arrived at the hospital where a young doctor wrote in Alwall’s 
chart: “he claims to be a retired professor of urology”. So short 
is public memory. 
Alwall died suddenly the day after his admission, on February 2, 
1986, of heart attack, and his ashes rest in the Lund cemetery. 
His last words to his bird-fan wife Ellen were: “Did you see the 
robin?” 
 

Figure 7 - Inauguration of Gambro Laboratory in Lund, January 10, 
1985. Nils Alwall with a photography presenting him with “Ad modum 
Alwall” disposable dialyzator from Gambro. 
 

 
Final remarks 
Let us have a look backwards at the 72 years’ history of the 
development of dialysis treatment in medicine. Since the late 
1970s there was an abrupt development of dialysis in the world. 
Strenuous Alwall’s efforts to increase the number of dialysis 
departments in Sweden (with present population of 9 million) 
led to opening of new dialysis units: 19 units with 98 dialysis 
sites were available in 1972, 32 units in 1982, and 65 units in 
2016, with 4,000 patients with chronic renal failure treated with 
dialysis and another 5000 living with transplanted kidney. 
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Especially in the early decades, the Alwall’s role was enormous: 
he was a doctor extremely devoted to patients, an organizer, 
designer, scientist, and social activist at the same time. Alwall 
believed that any treatment, also dialysis, should be equally 
accessible to everyone. This humanitarian approach could be 
observed in his relations with patients: their good was always of 
primary concern, and the same attitude was demanded of his 
subordinate doctors. He never gave up, even though the help in 
his activities offered by his contemporaries was rather limited. 
Quite often he had to struggle against negative opinions 
expressed by recognized experts in nephrology who were ill-
disposed to his ideas, and also had to cope with financial 
limitations. He published, alone or together with his 
collaborators, 203 scientific papers, without counting those 
written in Swedish. To resume, he was a man endowed with a 
vision of the future regarding further development of dialysis 
and kidney transplantation. Nobody was able to foresee as well 
as did Alwall the growing incidence of chronic renal failure 
secondary to diabetes mellitus, hypertension, congestive heart 
disease, chronic vascular disease, application of contrast media 

and antibiotics and other drug toxicities. The lack of dialysis 
facilities was a shock to politicians controlling allocation of 
funds for the development of health service. 
Nils Alwall was a prominent figure in nephrology and medicine, 
he educated generations of doctors, 31 physicians received the 
degree of doctor of medicine (17), not only those from internal 
medicine (nephrology) but also specialists in radiology, surgery, 
and infectious diseases. This illustrates the scale of the 
challenge to various fields of medicine in connection with 
kidney disease, and of the attempts to meet it. Thanks to his 
personal talents, entrepreneurship, hard work, determination 
and humanistic approach Alwall was able to effectively promote 
his idea and vision of the crucial role of dialysis in the treatment 
of patients with renal failure, and to open the way to kidney 
transplantation. 
Thanks to his work, thousands of patients with kidney diseases 
have had longer and more dignified life. It was not surprising 
that in Sweden he was given the nickname of “Man of Miracle”. 
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Figure 1 - A portrait of the young 
Alwall by Britta af Klercker.  
(Courtesy of Dr Håkon Westling). 
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Introduction 
I am grateful to Dr Håkon Westling (1, 2) for some of the 
following details of Nils’ early life, about which he never spoke, 
at least with me. Nils Andersson was born into a rather poor 
farming family in 1904, in an undeveloped area of Kristianstad 
in NE Skåne in the far SW of Sweden. His elder brother took 

over the family farm, 
but Nils – who was 
early on a bright 
scholar – matriculated 
and was able to go to 
university in nearby 
Lund in 1923 when 
only 17 years age, but 
only with continued 
financial help from an 
uncle, who remains a 
shadowy figure. Nils 
was a brilliant student 
in his undergraduate 
career, attaining the 
highest marks in 
almost all subjects. To 
begin with, he studied 
classics – Latin and 
Greek – and only later 
decided to read 

medicine during his first year in Lund, becoming an unpaid 
physiology research assistant in 1926. This had the advantage of 
providing him with somewhere to live, as well as a small 
laboratory and office.  
Three years later in 1929 he moved from physiology to 
pharmacology, and graduated MD in 1932. He played an active 
part in student organizations, social and intellectual. He became  
close to the historian Lauritz Weibull and spent much time in  

 
the latter’s house. Despite his quiet exterior, Westling describes 
the young Alwall (he changed his name from Andersson in 1927, 
because “there were too many Anderssons”, but perhaps also 
as a break from his background and childhood) as a “pusher”, a 
tough customer who would fight for what he wanted (Figure 1). 
His politics were radical and he was concerned about the 
physician’s role in society. He believed strongly in education as 
a motor for change and better health, and gave public lectures 
regularly in Southern Sweden for more than 20 years. 
 
Early research 
In his physiological studies he worked for Professor Torsten 
Thunberg on intermediary metabolism. Then in 1932 he 
changed to pharmacology headed by Gunnar Ahlgren again on 
intermediary metabolism, studying dinitrophenols and 
thyroxine, showing that they acted similarly and synergistically. 
He publicly defended his PhD thesis in 1935, in the manner of 
the time. Sitting in the room that September afternoon was 
Nobel Prize-winner August Krogh, a friend of Thunberg’s whose 
work Nils much admired, who was to receive an honorary 
degree during the same session. Krogh’s work and thinking on 
capillary fluid exchange were an important influence on Nils’ 
thinking, and led him eventually into ultrafiltration and then 
dialysis. 
In 1935-6 he spent a year in Pécs in Hungary working at 
pharmacology. Around this point he made a momentous 
decision to start clinical work. What led to this change of 
direction we do not know, but he started work with Sven Ingar 
in the Medical clinic in Lund. Meanwhile the second world war 
soon swept through Europe, and although Sweden remained 
neutral, he did military service as a doctor, being sent to  
Germany to study the effects of the wide use of amphetamines 
and other stimulants in Hitler’s forces – a subject which has re-
surfaced recently*. 

ABSTRACT 
I first met Nils in 1964 at the founding of the EDTA (sic) in Amsterdam. I was 29, he was 60. Later I worked with him, now retired from 
clinical work, on committees over the next couple of decades. During this time he assumed Presidency of both the EDTA and the ISN; he 
was one of the major founders of Nephrology, as well as a pioneer of and major contributor to electrolyte balance, haemodialysis, 
ultrafiltration and related techniques. He had introduced renal biopsy in 1944, but remained silent on this subject until after Claus Brun 
published his work 8 years later. Nils studied arteriovenous shunts for repeated dialysis during the 1940s, but was blocked by the red 
rubber and glass tubing – all that was then available. I was immediately impressed by the quiet modesty of this most original man; but 
despite this he achieved international fame in Europe, although was never well known in the United States. His Festschrift in 1985 in 
Nephron amply demonstrated his status. His “rival”Pim Kolff (1911-2009) was in contrast slightly younger, outlived Nils by 20 years, and 
was a fine communicator and great extrovert. Nils was a physiologist and pharmacologist until 36 years old, only then becoming a 
clinician. Strangely Nils had performed the first haemodialysis at my alma mater, Guy’s Hospital London, in 1948 on a visit, 15 years before 
we established a renal unit there. Characteristically, he never told me about this event, and I only discovered the story after his death. 
 
KEYWORDS:  Nils Alwall, History of haemodialysis, history of nephrology 

*Footnote : Here I am quoting Dr Westling – Alwall himself wrote in 1980 “from the beginning of World War II until 1949 I had no 
opportunity to go abroad”. Perhaps he wished to conceal this episode. 
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Figure 2 - Alwall’s early flat-plate dialyser/filter, which he writes was 
constructed in 1941/2. He used it to study fluid overload in rabbits, 

 some of whom were nephrectomized. From refs 13/15.

 
About this time, in 1941, he began to study fluid exchange, and 
to forward this work, designed an ultrafiltration apparatus for 
use in rabbits (Figure 2). 
A well-known story, which parallels Kolff’s use of material from 
a downed German plane to make his dialyser, is that Alwall used 
the new plastic Plexiglass© employed in the cockpit of an 
American aircraft forced to land in Sweden. He did some 
experiments on nephrectomised animals which could be 
maintained in a state of overload, and realised his ultrafilter 
could also remove potentially toxic solutes. Thus his work on 
the “artificial kidney” began – but as a secondary output from 
work on ultrafiltration. 
He was particularly interested in accumulation of fluid in the 
lungs, and studied this in detail radiographically in his rabbits, 
some of which had been nephrectomised. He was influenced in 
this thinking by Krogh’s work on fluid exchange in capillaries. At 
first he used a flat-plate dialyser for his rabbits (Figure 2), but he 
was aware of the work of haematologist William Thalhimer 
(1884-1961) in New York, who had used cellophane sausage 
tubing to dialyse dogs, and managed to obtain some of this 
despite the restrictions of war, and built the first model of a 
static coil type of dialyser (Figure 3). 

Figure 3 - A drawing of Alwall’s early static coil dialyser/ultrafilter. The 
 casing was either of glass, or later bentonite, then steel.

 
All this was in complete ignorance that Thalhimer’s ex-
collaborator, cardiac surgeon Gordon Murray (1894-1976) in 
Canada, would go on to build a couple of years later a similar  

 
static coil dialyser – but without any ability to control 
ultrafiltration. The unique feature of Alwall’s dialyser was that it 
had an outside glass container as well as the metal inner 
support for the tubing wound on it helically, which allowed the 
controlled ultrafiltration he sought, unlike Kolff’s rotating drum 
machine (of which Alwall was equally oblivious) one of whose 
major disadvantages was wild uncontrolled swings in the 
volume of body water during dialysis. Alwall pioneered the view 
of water as major toxin in uraemic patients. He attended the 
first international meeting on The kidney organized by the Renal 
Association of the UK in London in 1953, and described his work 
on in vivo ultrafiltration, and precipitated a vivid and wide-
ranging discussion. In this conference dialysis was not 
mentioned anywhere in the programme! – and Kolff did not 
attend. 
During the mid-1940s Alwall slowly developed his coil machine 
with the idea of treating renal failure in humans (3), but unlike 
Kolff – who never asked if he could dialyse patients, had no lab 
and no animal experiments – he was restrained from trying it in 
a human subject until June 1946, when : “…we were finally 
allowed to perform our first treatment in a moribund 
patient….As an associate professor I depended on the 
permission of the director of our medical department, who 
feared the new method. The general opinion was adverse”. 
Altogether 8 patients with various types of chronic irreversible 
uraemia were dialysed in 1946-7 (4), but not surprisingly they 
achieved little long-term benefit – although temporarily they 
mostly felt much better for a while. However the second 
patient, treated in 1947 (case no 702 in ref 10, Fig 1.7 Chapter 
1) had severe anuric acute glomerulonephritis, was dialyzed 
once – and survived. The first patient treated with dialysis for 
acute renal failure from mercuric chloride suicidal poisoning 
was fitter and also survived, but local physicians’ opinions were 
heavily against this form of “active” treatment, and the (to us 
now expected) persistent mortality of around 50-60% even in 
“reversible” forms of acute renal insufficiency which emerged 
led to a term in Sweden to describe a patient who was 
“Alwallized”– that is, dialysed and who then – died. Although an 
article in the Lancet in 1948 (5) helped greatly to disseminate 
knowledge of his work, the general opinion from 1945-50 was 
that dialysis added nothing to conservative treatment with fluid 
restriction and anti-catabolic nutrition (6). 
This was a bleak time for him. His work, although intellectually 
satisfying, published and clinically useful, was however not 
generally accepted, he had little money despite being in his 30s, 
and promotion eluded him: despite having been acting 
professor for two years following the death of his supervisor, in 
1948 he applied but failed to obtain a Professorship in medicine 
following Ingar’s death. Only in 1957 did he finally obtain a 
personal chair in Lund, in renal diseases, as his international 
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reputation had been established. His unit in Lund, which started 
dialysis in June 1946, still exists and is the longest-serving 
dialysis unit in the world after 71 years. Ironically, not being 
appointed to a general medical position and finally being able to 
specialize saved him from the burdens of departmental 
responsibility, which might have allowed him no time to work 
and sterilized his intellect. 
 
Alwall introduces needle aspiration renal biopsy 
Before we consider his work in dialysis in greater detail, we 
must mention also his work on renal biopsy in 1944, still during 
WW2. By this time needle liver biopsy was well-established, and 
some practitioners had already obtained samples of kidney by 
accident. But Alwall was the first to set out deliberately to study 
renal tissue. He performed renal biopsies on 12 patients 
without incident and success in obtaining useful tissue in 10; 
two patients showed amyloidosis, the others – mostly with 
minor proteinuria or haematuria – showed tissue within normal 
limits judged by the technology of the day. In the unfortunate 
13th patient the left kidney could not be seen on the X-ray plate 
but Alwall proceeded with biopsy of the right kidney obtaining 
inadequate tissue: the patient bled, went into shock and 
became anuric, despite a renal decapsulation (a technique in 
favour at that time) and died. Alwall published these results (7) 
(Figure 4) only after the Danes Claus Brun (1915-2015) and his 
mentor Bjarne Iversen (1889 – 1966) had written their paper on 
successful renal biopsy in 1951. This death must have been well-
known locally, and may in part explain some of the hostility 
later to his promotion. 

Figure 4 - The opening page of Alwall’s little-known paper of 1952 (5) 
about his pioneering needle aspiration renal biopsies performed in 

 1944.

 
1947 was an important year as Nils made first written contact 
with Pim Kolff, who sent him some valuable Visking cellophane 
tubing, and his unit dialysed 11 patients from all over Sweden 
with a few from the rest of Scandinavia, on 21 occasions. Most 
had exacerbations of chronic disease. He talked in Copenhagen 
and at the Scandinavian Congress of Surgery, and in May 1948 
finally met Kolff, who had been invited to meetings in 
Stockholm and Lund. 
 
The arteriovenous shunt and developments in dialysis 
machinery 
Problems with access led him to research the idea of an 
arteriovenous shunt, which he wrote about in 1948-9 (8). Even 

though these rubber and glass shunts (Figure 5) failed 
eventually in both rabbits and humans, a number allowed 
repeated dialysis (9), and it is often forgotten that by the 1950s 
he was able to dialyse a number of patients for 6 months or 
more. In 1963 (10) he wrote “these procedures – arteriovenous 
shunt and filling of closed tubings with heparin…- were also 
used in the treatments of patients … the present writer later 
abandoned the use of arteriovenous shunt or any other form of 
permanent cannulation, because of local infection and the 
difficulty of avoiding blood-clotting…” 

Figure 5 - Alwall’s attempts to create an arteriovenous shunts in 
rabbits and man. (top) A rabbit arteriovenous shunt (8) in the neck 
(bottom) an arteriovenous shunt in a human, used by Alwall in 1949-
50 for clinical dialysis. This signed sketch is the only one of his shunt 
for clinical use by Alwall I can locate, and is taken from his ultimate 

 summary of the history of dialysis in 1986 (11).

 
For the first time Nils was able to obtain grants for his work, but 
even more important was collaboration with two commercial 
companies to build his dialyser – the Trelleborgs vulcanite 
company, and the Avesta steel works. He built machines using 
both materials (Figure 6), but by 1950 was working entirely in 
steel, which had the big disadvantage that the large apparatus 
with its double layer of metal was very heavy and difficult to lift. 
The detailed evolution of his machine is summarized by Carl 
Kjellstrand and his colleagues (12). 

Figure 6 - Later models of Alwalls clinical haemodialyzer/ultrafiltrator. 
This was made entirely of stainless steel and, it has to be said, was 
large, could only be lifted with difficulty, was clumsy to assemble and 
use, and was associated with frequent membrane leaks (Walter Elliot 
and David Kerr, Newcastle, personal communications). 
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The wider world 
Nevertheless there was wide interest is using his machine. Franz 
Volhard (1872 -1950), having survived Hitler’s Germany despite 
his prolonged opposition to Nazi politics, wrote asking if Alwall 
could loan him a machine, but at that point Alwall could not 
oblige. This is interesting because Volhard had opposed the use 
of dialysis when Georg Haas (1886-1971) used it in the 1920s in 
Germany (6). Alwall and Volhard met in Munich in Germany in 
1949, but further collaboration with Volhard was terminated 
when the latter died in a car crash in 1950. But during the 1950s 
Nils’ machine was used in about 50 units worldwide, including 
first Copenhagen and Cracow (Dr Hanicki), to which he donated 
machines, Haifa in Israel, Newcastle in the UK, in Australia, 
Israel, Cuba, Australia and even the United States, where TS 
Danowski used it for dialysis in children in that year, and George 
Jernstedt of Pittsburgh collaborated to make a commercial 
model together with the Westinghouse company, which 
however did not sell in competition with newer, easier-to-use 
models such as the Kolff-Watschinger twin-coil disposable 
dialyser from Baxter Inc. Many others in central and Eastern 
Europe used the Alwall dialyser in the 1950s. Alwall was 
particularly concerned with development in of Nephrology in 
the then Communist bloc, and collaborated with Dutz and 
Klinkmann in Germany, with others in Russia, and in the (then) 
Czechoslovakia. 
During the 1940s and 1950s Alwall collaborated mostly with 
surgeons who were more receptive to the idea of an artificial 
“kidney” than their physician colleagues. During 1947-9, 35 
patients were dialysed 56 times in Lund, but elsewhere both in 
the USA and the UK, so-called “conservative” treatment for 
acute renal injury, including volume restriction and high energy 
diets to decrease catabolism, became more popular. This could 
tide patients over in relatively non-catabolic situations which 
included the majority of acute renal injury in that period, as a 
result of abortion, mismatched transfusions and 
haemoglobinuria, mercury poisoning and sulphonamide 
crystalluria in younger, previously-fit patients (6). Opinion 
swung against haemodialysis for a decade; in addition many 
surgeons and urologists used peritoneal dialysis, which had 
developed in parallel. For example, no haemodialysis at all was 
done in the United Kingdom from 1949 to 1957. 
But Alwall never gave up and went on treating the rapidly 
increasing number of patients referred to Lund, still the only 
unit doing dialysis in Sweden. He worked hard to ensure that 
this situation did not persist, but beginning with a second unit in 
the North of the country in 1958, within a few years there were 
17 dialysis units in the country of 7.5 million inhabitants. The 
struggles that he endured and overcame during the 1950s are 
detailed in his own account (13), and in the biography by Carl 
Kjellstrand and colleagues (12). By the end of the decade he had 
a bigger unit to head, recognition of the specialty, more staff 
and a personal chair – but after what a huge struggle! It took an 
Act of the Swedish national parliament to achieve the final 
steps. 
By the end of the 1950s an amazing 1000 patients had been 
dialysed in Lund, mostly for acute renal failure, but some also 
knowingly or with undiscovered chronic renal insufficiency, and 
Alwall thought it time to summarize his experience. His book of 
1963 Therapeutic and diagnostic problems in severe renal 
failure, (10) (Figure 7) although little known or read today, is 
one of the landmark publications in Nephrology. An amazing 
amount of data are presented, most in the form of graphs of 
data from individual patients, each drawn by Alwall himself and 
autographed. It is meticulous, but difficult to read and extract 
broad data from. It does however contain for the historian of 
dialysis an amazing bibliography of over 95% of all papers 
published until then on the subject of the artificial kidney – 

nearly 1400. 
Medical advances in the field of acute renal failure and dialysis 
were many in the 1950s, but two require mention: in 1955 Nils 
described contrast-induced acute renal failure (14), and began 
in the early 1950s to explore the role of dialysis in the treatment 
of patients with overdoses of various medicines, beginning with 
barbiturates (15). 

Figure 7 - Nils Alwall’s book of 1963 (10). Each of over 1000 patients 
discussed has a graph of their findings drawn by hand by Alwall 
himself and autographed (left). 

 
 
Long-term dialysis and its consequences 
As is well known, in 1960 Scribner had his colleague Wayne 
Quinton make an arteriovenous shunt from the new electrical 
insulator material PTFE (Teflon©). Quinton rapidly added 
silicone rubber to the design, and by two important meetings 
later in the year (the ASAIO and the first meeting of the ISN), 
three patients had been using these shunts for regular dialysis 
for a numbers of months. In Evian at the ISN meeting, just 12 
people formed the audience for Scribner’s epic paper; one of 
them was Nils Alwall, to whom Scribner gave some material to 
make a shunt. 
At the end of his 1963 book (10), Alwall presented depressing 
data on his early attempts to use the arteriovenous shunt to 
treat end-stage renal failure. All 10 patients had died quite early 
after starting long-term dialysis. This surprise was part of an 
experience noted worldwide, and many wondered what 
“magic” Scribner and his colleagues concealed. Nils thus quietly 
went off to Seattle to work for some months himself there, to 
learn on site how to do long-term dialysis – and found that 
meticulous attention to detail, the use of pumpless dialysis with 
long sessions (6-8h) and meticulous control of weight, salt and 
water intake and blood pressure were the main components of 
the “magic”(6). He returned and re-started a now successful 
programme of long-term dialysis in Lund in 1964. 
Only at this point when he had done so much, did I meet Nils 
Alwall. It was at the founding meeting of the EDTA (or ERA as it 
later became) – in Amsterdam, in 1964. Nils was 58, and I half 
his age, having worked in what became Nephrology for only 
three years. By chance, I have a photograph of our meeting 
(Figure 8), when pictures of the audience were taken during a 
session by Willem Drukker, one of three founders of the 
Association. I was in awe of this quiet, modest man who had 
done so much. From then, however I met him regularly through 
the Councils of the ISN and the EDTA-ERA during the following 
fifteen years, when his political achievements gradually took 
over from his innovation in dialysis. 
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Figure 8 - The author and Nils Alwall in a session of the founding 
meeting of the European Dialysis and Transplant Association in 1964. 
(Courtesy Wim Drukker). 

 
Sweden, Europe and the world 
With long-term dialysis looming as a treatment for a large 
number of individuals in irreversible renal failure, in all 
developed countries, a heated debate ensued as to what to do. 
Alwall played a central role in this debate not only in Sweden, 
but world-wide. In 1965 as he had drawn the attention of the 
government to the problem repeatedly, he was asked to 
prepare a report, which was finally accepted but only after a 
long struggle: 7 dialysis units in the regions of Sweden each 
serving a million inhabitants, were planned and executed with 
expansion of transplant facilities in parallel. At that time the 
huge size of the problem was not apparent: even Scribner 
pictured just a few thousands per year in the whole USA 
entering end-stage renal failure. And everyone forgot the 
patients would accumulate with successful long-term outcomes, 
unless transplantation could meet demand –which it still fails to 
do. But Alwall had done his homework better – and proposed 
that eventually 70 people per million per year would need 
treatment in Sweden, a figure close to the actual Swedish data 
today. Many other countries, especially the United States, 
showed a much greater proportion of the population requiring 
treatment, for reasons that remain under discussion. Had 
governments with central health systems realized that this 0.1% 
of the population with renal failure would consume more than 
1% of the total health budget, their response in Sweden and the 
UK might have been very different. In the UK, a similar plan had 
been suggested by another giant of early Nephrology, Hugh de 
Wardener, and accepted for 35 units, but after a promising start 
ran aground 5 years later when costs became apparent and 
hepatitis ravaged the nascent hospitals. 
His experience of organization and leadership in Sweden made 
Nils an obvious candidate for the Presidency of the ISN, on 
whose council he had served since it was formed in 1960, and 
from 1975 to 1978 he served in this high office. During this time 
a new constitution was designed and accepted, the finances put 
on a more secure footing, and a Society organization set up. He 
had been also President of the European Dialysis and Transplant 
Association in 1971 – an annual rotation with the meeting, 
which was held in Stockholm that year, but he served as 
president the following year. 
 
New dialysers 
Having forged his work-horse machine for dialysis in acute renal 

failure, Nils in the 1960s turned his attention to regular long-
term dialysis. A disposable dialyzer for placement in a machine 
was already in use in many units for acute dialysis (the Kolff-
Watschinger twin coil), and this suggested that disposable 
rather than re-buildable dialysers for regular long-term dialysis 
would be needed. After a short flirtation with coil models, he 
designed a flat-plate dialyser mimicking the Kiil mode, together 
with Holger Crafoord of Tetrapak, who founded Gambro AB as a 
company to manufacture this dialysis machinery. This 
disposable dialyser (Figure 9) came out in 1967; it was heavy 
with a metal clamping frame, but did the job. By 1970 it had 
been completely redesigned in plastic as the Gambro Lundia 
dialyser (Figure 9) and its successors, and were widely-used for 
long-term dialysis, until capillary hollow-fibre dialysers took 
over in the 1990s. Gambro became one of the largest 
manufacturers of dialysis machinery in the world. 

Figure 9 - (top) The Alwall-Gambro disposable flat-plate dialyser of 
1968, and (below) with the sleek, lighter all-plastic disposable Gambro 

 Lundia dialyzer it gave rise to 3 years later, which was very popular.

 
In 1971 at the age of 65 Nils retired as university rules required, 
but remained active. He worked hard as President of the ISN 
from 1975 to 1978, and as at that time the President did much 
of the work of later delegated to the Secretary General, this 
occupied much of his attention. At that time there was no 
permanent office with only a couple of paid staff in the 
Treasurer’s office, and things were run on a very cheap basis 
with the President and Secretary General (John Moorhead) 
again doing most of the work themselves (16). 
During this decade also he became interested in the problem of 
urinary tract infections, especially in women, and he published a 
number of papers on the epidemiology, diagnosis and 
management of this problem. In the 1980s he published a series 
of papers in Dialysis and Transplantation giving a detailed 
history of his work concentrating on events in Sweden, and later 
Europe and the world (13). 
In 1985, the journal Nephron devoted a number to a valediction 
of Nils Alwall. The dedication was written by his pupil Carl 
Kjellstrand (14), who had worked with Nils in Lund in the early 
1960s, and was a co-author of part of his giant book of 1963 
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(10). The same year he was invited to lecture by the 
International Society for Artificial Organs, and the text of this 
talk summarizing the development and impact of the artificial 
kidney was published in its journal in 1986 (11) – posthumously; 
Nils had died, aged 81, earlier in that year. He had left behind 
him an enormous legacy, which Carl described more fully in his 
biography of Nils in the book he edited in 2012 (12). 
Numbers of people have commented how Nils’ legacy has to 
some extent been forgotten – or never appreciated, notably 
Kjellstrand (12, 17), Klinkmann (18), Shaldon (19) – and the 
present author (6). One problem from the beginning was that 
Alwall remained one step behind Kolff in the design, production 
and use of his clinical artificial kidney (dialyzer). Also, he never 
promoted the treatment as vigorously as Kolff. The two were 
opposite poles: Kolff visibly energetic, outgoing, travelling, 
talking, making and giving his machines on a scale Alwall could 
never match. Most important of all, Kolff was invited by Isidore 
Snapper, also Dutch, to go to New York shortly after WW2. His 
talks were heard by the pioneering Boston group, and his kidney 
updated and modernized by them as the Kolff-Brigham dialyzer, 
and then employed in the battle casualties in the Korean war 
which gave enormous publicity and momentum to the 
treatment, and swung opinion against conservative treatment 
in traumatized and postoperative patients (6). Finally Kolff took 
Irvine Page’s invitation to immigrate to Cleveland, Ohio, and he 
never returned to Europe. 
In contrast, Alwall had little or no profile in the United States, 
and still has not today. The great majority of his papers were 
published in Scandinavian journals little read in the Anglo-Saxon 
speaking world – or in France, where Nephrology was 
blossoming in Toulouse, Lyons and Paris in the 1950s. I can find  

no mention of any visit to the United States in the 1950s or 
even the 1960s, although he travelled extensively within Europe 
and went to Egypt in 1956. Only in 1978, because of the ISN, did 
he go to North America, to Montreal. Until then, no-one invited 
him with expenses, and he writes he lacked the means to travel 
to (for example) to the annual ASAIO conferences in the 1950s 
and 1960s. He did have visitors to Lund from the USA however – 
including Stefan Rosenak in 1952 (another forgotten pioneer 
(6)) and Scribner in 1958 whilst the latter was working in 
London. Scribner visited again in 1960. Finally, his disposable 
dialyser came a decade after Bruno Watschinger and Kolff’s 
massively popular twin coil, manufactured commercially by 
Baxter’s. As an example, in the United Kingdom only the 
Newcastle Unit led by David Kerr used Alwall’s machine, then 
quietly abandoned it for static coil dialysis. At root was Alwall’s 
quiet, meticulous careful and modest personality. In short, he 
did not “sell” himself. The steely determination remained 
hidden. 
I will finish on a personal note. In 1948, Nils was asked by a Dr 
Adler to come to London to dialyse a patient in my own 
hospital, Guy’s Hospital. The patient had polycystic kidneys and 
dialysis relieved much of his symptoms. An account of this 
episode was published (20), but it was 14 years before we at 
Guy’s took up dialysis for acute renal failure. I was still at school 
when this early dialysis occurred and characteristically, Nils 
never told me about it, and I discovered the story only some 
years after his death in 1986, when doing research for my book 
on the history of dialysis (6). 
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Introduction 
There can be little doubt that the introduction of haemodialysis 
into the treatment of patients with chronic renal disease was 
among the greatest medical achievements of the 20

th
 century. 

In Europe, the pioneering investigations into the method began 
in the 1940s and were conducted independently by two 
outstanding figures – the Dutch Willem Kolff and the Swede Nils 
Alwall. Apparently, Poland was one of the first countries in post-
war Europe which could have tapped into the advantages of the 
new method when one of the clinics of the Krakow Medical 
University received an early haemodialysis machine designed by 
Kolff, had it not been for the fact that most probably it was 
never used to treat patients. Alas, with Kolff’s interest being 
shifted to developing other artificial organs his cooperation with 
Polish doctors stopped. The other pioneer of the European 
dialysis treatment was Nils Alwall of Lund University in southern 
Sweden. It was him who in the 1940s, 1950s and 1960s had by 
far the largest experience in applying haemodialysis to treat 
patients with renal insufficiency using a self-designed machine. 
The first devices to be used in Poland, starting from 1958, came 
from Sweden and Alwall’s centre in Lund was the place where 
Polish doctors became acquainted with and gained experience 
in using this particular method of treatment (1- 3). 
The history of Alwall’s contacts with Poles began right after the 
war when the Poznao-educated lawyer Bożysław Kurowski and 
his nurse wife Maria, both prisoners of German concentration 
camps, settled down in Sweden. The Polish couple worked at 
Alwall’s clinic since the early days of the newly-established 
dialysis centre. B. Kurowski’s job was as a technical assistant at  
the centre while his wife worked as a scientific assistant at the  
 

 
science and research laboratory. As such, both gained profound 
knowledge of the issues related to dialysis treatment. B. 
Kurowski was a co-author of a compendium titled Dialysis – the 
Tasks of Technical Assistants giving a detailed description of a 
machine preparation and testing as well as all the other 
activities necessary to run a dialysis session. As it was, Kurowski 
was Alwall’s right-hand man when it came to operating artificial 
kidneys. His wife, Maria, was the author of Artificial Kidney 
Saves Lives, a paper published in Pielęgniarka Polska in 1959 as 
one of the first publications on the subject in Poland. Owing to 
their linguistic skills, the Kurowskis were frequently asked by 
Alwall to introduce overseas visitors into technical intricacies of 
dialysis and their home would always be full of foreign guests 
including those from Poland who were having a training at 
Alwall’s clinic (4) (Figure 1). 

Figure 1 - Maria and Bożysław Kurowski at work (Nils Alwall’s archive, 
University Library in Lund, Sweden) 

ABSTRACT 
Nils Alwall’s fame and reputation as a pioneer and leader of haemodialysis treatment of patients with chronic renal disease was 
widespread across Europe in the 1940s, 50s and 60s. Little wonder, then, that his renowned clinic in Lund, Sweden was willingly visited by 
many doctors from Central-Eastern Europe including those from Poland. The first Poles to meet Alwall in his native Sweden right after 
WW2 were Maria (nurse) and Bożysław (technical worker) Kurowski. The meeting gave rise to the publication of the first nursing paper in 
Poland in 1958. Nils Alwall’s archive in Lund holds rich correspondence exchanged with Polish doctors. The first one to establish contacts 
with the famous Swede was dr. Zygmunt Hanicki from Krakow, who later received one of Alwall’s first dialysis machines enabling him to 
perform experiments whose results were published in 1949 and 1950. The first longer stay in Lund started in 1957 when dr. Tadeusz 
Orłowski, the future leader of the Polish nephrology and transplant therapy, made his way to the famous centre. Next, in 1958 the clinic 
was visited by dr. Zdzisław Wiktor of Wrocław, the future Head of one of the first clinics of nephrology in Europe and the following year dr. 
Jan Roguski of Poznao also sought to gain experience there. In the meantime, a number of dialysis centres equipped with Alwall-type 
haemodialysis machines were set up in Poland including the Poznao unit (1958) established by Kazimierz Bączyk, the Warsaw one (1959) by 
Tadeusz Orłowski and the Krakow centre (1962) by Zygmunt Hanicki. It was in 1960 when dr. Zbigniew Fałda from Warsaw completed his 
training in Lund. Later, in 1966 the Lund centre hosted dr. Jan Kurkus. Nils Alwall’s first visit to Poland was in 1959 during the Congress of 
the Polish Society of Internal Medicine in Gdaosk. His second visit to Poland happened in 1970 when he gave two lectures. By the time Nils 
Alwall retired as many as a few dozen Polish doctors had gained experience in Lund later transplanting it to their centres in Poland 
confirming the significant impact of the Lund centre on the development of the Polish dialysis therapy. 
 
KEYWORDS:  Nils Alwall, dialysis unit, Lund University, history of haemodialysis, Poland  
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The first letter from Poland to Alwall was sent on 12
th

 March 
1948 by dr. Zygmunt Hanicki from the 2

nd
 Department of 

Internal Medicine at the Jagiellonian University in Krakow 
headed by professor Tadeusz Tempka. In his correspondence 
Hanicki enquired about technical details and the price of a 
dialysis machine. At the time, the new invention cost approx. 
500-600 Swedish crowns, yet its production was a significantly 
long process. In order to go around this setback, Alwall’s idea 
was to lend an older-type machine, which had been used for 
performing dialysis in dogs, with which Hanicki could start 
experimenting. The size of the machine made it impossible to 
use it for human treatment. The organizational activities were 
troublesome and involved the Polish consulate in Stockholm, 
yet, finally, the machine arrived in Krakow in November 1948. 
The rich follow-up correspondence between Hanicki and Alwall, 
first in English and then in German, referred to the problems of 
starting the machine, dialysis clinical details or availability of 
heparin. The analysis of the letters exchanged by the two 
reveals that heparin was delivered to Krakow in December 
1948, however, it remains unknown whether it was used for 
further experimental work with Alwall’s machine or not. In his 
early experiments, following in the footsteps of the famous 
Swede, Hanicki used sodium citrate as an anticoagulant. The 
letters unveil that Hanicki’s visit to Lund was also considered 
and discussed, however, it never happened. Instead, on 27

th
  

June 1949 he sent to Lund his first Polish publication on the 
work and application of the artificial kidney. In his subsequent 
publication, out in 1950, Hanicki presents the results of 
experimental dialyses with the use of aqueous urea solution 
and uremic patients’ blood. In July 1951 another piece of 
information about a planned visit to Lund appeared when Alwall 
issued a formal invitation for Hanicki to spend 6 weeks in his 
centre. Again, the visit never happened. In 1956, Hanicki 
informed Alwall about the fact that the Health Ministry had 
purchased three artificial kidneys from Avesta company which 
were to be delivered to the cities of Poznao, Warsaw and 
Krakow. It was the first information concerning the planned 
purchase of an artificial kidney for Krakow. We know that 
Andrzej Biernacki and Jan Roguski made significant efforts to 
ensure delivery of dialysis machines for Poznan and Warsaw 
respectively, which happened in 1958. Two years earlier, in 
February 1956, Hanicki made his way to Prague, Czechoslovakia 
to be trained with a machine that had already been installed 
there. In his last letter dated 29

th
 January 1964 Hanicki reported 

that at the time there were as many as 5 artificial kidney 
centres, 3 of which used Avesta machines. Moreover, he 
informed that the Krakow centre had already been operating 
for one year and a half. Historical records show that it was 
opened in 1962 when the Warsaw and Poznao ones had already 
been in use. Later, Zygmunt Hanicki became Head of Clinic of 
Nephrology in Krakow. The correspondence between Alwall and 
Hanicki is among the most voluminous in the archive containing 
no fewer than 30 letters (5 – 8) (Figure 2).  
Professor Stefan Wesołowski, a Warsaw-based urologist, met 
Alwall during a medical congress in Athens in April 1955. Two 
months later he sent a letter to Sweden asking Alwall if 
Wesołowski’s assistant, Tadeusz Krzeski, could pay a visit in 
Lund in order to learn about the artificial kidney. The answer 
was obviously positive and between 20

th
 and 30

th
 November 

1956 Krzeski had a chance to get hands-on experience with the 
artificial kidney in Lund. It was the first documented visit of a 
Polish doctor at Alwall’s clinic. We know that later Krzeski 
remained faithful to his department of urology, Wesołowski, 
however, took part in Poland’s first peritoneal dialysis session 
performed in 1953 by Orłowski and Nielubowicz. 
 

Tadeusz Orłowski, a Warsaw Medical University professor-to- 

be, met Nils Alwall in Geneva in October 1956, and then, in July 
1957, sent a letter to Lund asking about a possibility to have a 2-
month training there. The request was supported by a letter of 
recommendation provided by Andrzej Biernacki, the Head of 
the 1

st
 Clinic of Internal Medicine in Warsaw. The visit, which 

was the first longer-time training of a Polish doctor in Lund, 
took place between 28

th
 October and late December 1957. On 

his return to Poland, Orłowski shared the new knowledge and 
experience with his Polish colleagues at the clinic. Besides 
invaluable knowledge he also brought back new designs of 
catheters and of other necessary equipment, the value of which 
could not have been exaggerated for the clinic getting ready to 
obtain the first artificial kidney purchased by the Ministry of 
Health in mid-1958. The machine was first put to use to perform 
the first test dialysis in a dog on 31

st
 December 1958. The first 

dialysis in a human patient happened only 2 days later, on 2
nd

 
January 1959 when a child was treated with the new method. A 
detailed account of the preparation process and the use of 
Alwall’s artificial kidney can be found in Zbigniew Fałda’s article. 
In subsequent years, Tadeusz Orłowski left the dialysis 
department to his assistants himself taking up the organization 
of the renal transplant programme (9- 11) (Figure 3). 

Figure 2 - The title page of Zygmunt Hanicki’s work prepared on the 
basis of experimental research with the use of Alwall’s dialysis 
machine. 

Figure 3 - Dr. Zbigniew Fałda demonstrating a new Alwall’s artificial 
kidney at the Warsaw centre (courtesy of Zbigniew Fałda). 

51



 

G Ital Nefrol 2018; 35 (Supplement 70) – ISSN 1724-5990 – © 2018 Società Italiana di Nefrologia   

In his letter to Alwall dated 8
th

 July 1958, professor Zdzisław 
Wiktor form the Wrocław Clinic of Nephrology asked the 
famous Swede about a possibility to have a training in Lund, 
which started on 10

th
 December and lasted 2 weeks. The Clinic’s 

Guest Book contains an entry in German from 29
th

 December 
1958. In the next letter, Wiktor invited Alwall to come to 
Wrocław following the 20

th
 Congress of Internal Medicine to be 

held in Gdaosk on 10-12 September 1959 which Alwall was 
going to attend. Alas, Alwall having to return to Lund, the visit 
never happened. Zdzisław Wiktor was the Head of Poland’s first 
and Europe’s one of the first clinics of nephrology established in 
1958. The first haemodialysis in his centre was performed in 
1964 (12, 13). 
 

Jan Roguski from the 2
nd

 Clinic of Internal Medicine at the 
Medical University of Poznao met Alwall during the Congress of 
Urology in Genoa in October 1956. In his letter dated 15

th
 June 

1957 he informed Alwall that the Ministry of Health had 
decided to purchase an artificial kidney from Sweden for the 
Poznao centre and asked the Swede to try and hasten the 
production and delivery of the machine. Alwall did intervene 
and promised that it would be made available within a few 
months, at the same time inviting one of the Poznao clinic’s 
doctors to Lund with an aim to provide training about the 
operation of the artificial kidney. Although dr. Kazimierz Bączyk 
was the one selected to visit Lund the lack of funds from the 
Ministry of Health made the trip impossible. Fortunately, 
Bączyk, who had already participated in a short training in Bern, 
Switzerland, possessed some knowledge and experience in 
using Alwall’s device. The artificial kidney, along with a batch of 
cellophane membrane, arrived in Poznao in mid-1958 and was 
first used in autumn that same year. The first haemodialysis 
session in Poland was performed in November 1958 by a team 
headed by Kazimierz Bączyk. Later, due to delayed deliveries 
from the USA, Roguski asks Alwall for help in obtaining 
cellophane membrane, a request which is eagerly granted. In 
January 1959 Roguski writes a letter in which he asks for an 
invitation to Lund for April in order to learn about the system of 
work at the clinic. However, the arrangement of the precise 
term of the visit will prove problematic due to Roguski’s 
planned trip to Philadelphia, USA in connection with Rockefeller 
Foundation Scholarship. Eventually, when he makes it to Lund 
on 2

nd
 April 1959, Alwall is away giving lectures in Germany, 

Switzerland and Greece, so the two do not have a chance to 
meet. The first occasion to talk comes a few months later during 
the 20

th
 Congress of Polish Internists held in Gdaosk on 10-12 

September 1959 to which Alwall was officially invited by 
Roguski (14- 16). 
 

One of the subjects discussed during the Congress was the 
treatment of advanced uraemia with the use of the artificial 
kidney, the method which had been used in Poland for the past 
2 years. Alwall took an active part in the symposium talking 
especially about indications for dialysis and treatment results. 
With a whopping number of over 1000 sessions performed 
since 1946, the Lund clinic had enormous experience in the 
matter. Within the two preceding years (1957-1958) as many as 
200 sessions were performed annually, which made it the 
leading haemodialysis centre in the world. The results of his 
observations were published by Alwall in the Polish Internal 
Medicine Archive in 1960 (17, 18). 
In October 1959 Alwall received a letter from professor Antoni 
Horst which contained an invitation for Roguski’s 60

th
 birthday 

and his 35
th

 anniversary of scientific activity. The celebration 
was to be held in autumn 1960 and Alwall was requested to 
give a speech of his choice that would later be published in 
Polish Medical Journal. Finally, in 1960, the famous Swede  
 

prepared and published in Polish Doctors’ Weekly his paper 
titled On the Size of Kidneys in Acute Renal Failure (19) (Figure 
4). 

Figure 4 - The title page of Alwall’s publication in Polish Medical 
Journal. 
 
It was during the Congress of Internal Medicine in Gdaosk in 
September 1959 and, then, during his visit to the 1

st
 Clinic of 

Internal Medicine in Warsaw that Alwall met Andrzej Biernacki 
and the clinic assistant Zbigniew Fałda who showed him around 
the Artificial Kidney Department. In his letter dated 10

th
 

February 1960 Fałda asked about a possibility to work at the 
Lund Dialysis Department for one month some time between 
May and August 1960. These being holiday months in Sweden 
when the clinic is usually short of staff and Alwall knowing 
about the Warsaw unit’s experience where 60 dialysis sessions 
had already been performed in patients combined with Fałda’s 
publications on technical problems with extracorporeal dialysis 
and his involvement in the creation of the film titled The 
Treatment of Acute Renal Failure with Alwall’s Artificial Kidney, 
permission was granted. Consequently, Fałda arrived in Lund on 
31

st
 May 1960 with disposable PVC venous catheters produced 

in cooperation with engineer Juliusz Deczkowski used in 
Warsaw since the late 1959. The catheters were put to test 
during dialysis sessions in Lund. Although Alwall himself was not 
present during the catheter implementation, later his comment 
was: “it works” and “it’s a good idea”. At that time glass 
cannulas and glass silicone-covered air-vents were used, little 
wonder, then, that Alwall was interested in replacing them with 
Fałda’s plastic catheters. On his return to Warsaw, Fałda sent to 
Lund about 100 catheters for further tests. Back in Sweden a 
young girl treated for 6 months with an initial diagnosis of acute 
renal failure caught Fałda’s attention. Anuria was still present, 
yet the general condition of the patient was good despite the 
unsolved problem with vascular access, which suggested 
remarkable skills of the dialysis team. Most probably, the acute 
renal failure had turned into the chronic one. Belding Scribner 
from Seattle, USA, started treating chronic renal failure a few 
months later (March 1960) using a new type of vascular access 
known as the Scribner’s shunt. However, amounting to 100 USD 
the cost of this facility was significant, which made it hardly 
affordable in Poland. Having returned from Lund Fałda had a 
similar idea and, in July 1960, he started working with  
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Deczkowski with the aim to develop a Polish arteriovenous 
shunt based on widely-available polyethylene. Their shunt, 
which was later subject to gradual improvement, was 
successfully used at the Warsaw clinic to facilitate the process 
of treatment of acute renal failure. It was in August 1963 when 
Fałda gave a few arteriovenous shunts of his design to Alwall. 
Although he had already used Quinton shunts for the treatment 
of 15 patients he reportedly intended to use Fałda’s 
development at his clinic. That said, no clinical opinion was ever 
offered or published. Dr. Fałda’s impressions from his 1960 stay 
at the Lund clinic can be found in his two papers published in 
1960 and 2010. The 1960s was a decade when more Polish 
doctors established contacts with Alwall and visited Lund and 
more papers on his artificial kidney were published (20- 23) 
(Figure 5, Figure 6). 
 

 
Figure 5  - Professor Nils Alwall (second left) during his visit to Warsaw 
in 1959 (Nils Alwall’s archive, University Library in Lund). 
 

 

 
Figure 6 - Fałda’s publication following his training in Lund                     
(In homeland of the artificial kidney). 

 
Dr. Jerzy Wrooski from the Miners Hospital in Bytom, Poland 
visited Nils Alwall in January 1962 after the hospital had put 
forward plans to open a dialysis unit. Wrooski went to Sweden 
in order to learn about the technical details concerning the 
installation and operation of a dialysis machine, water quality as 
well as the general arrangement of dialysis facilities. Alwall’s 
response to these doubts was that a laboratory room should be 
arranged in a way that would enable transforming it into a 

dialysis room in the future, the size of which in turn should 
make it possible to fit in a ventilator. As regards water quality, it 
must be softened by means of special filters. The Bytom dialysis 
centre was opened in 1964, following efforts made by its 
organiser – Zbylut Twardowski, the future world-class 
nephrologist, author of numerous treatment-facilitating 
solutions for both HD and PD. 
Jan Kurkus, the former assistant at the 1

st
 Clinic of Internal 

Medicine in Warsaw, visited Alwall’s centre in September 1966 
with a letter of recommendation from Tadeusz Orłowski, the 
Head of the Warsaw clinic, in his hand. The Swedish staff were 
more than kind and helpful towards the young Pole. During a 
two-hour conversation at Alwall’s office Kurkus had a chance to 
learn about the intricacies of the artificial kidney and was shown 
posters presenting growing trends of the numbers of patients in 
need of dialysis treatment in the years to come. The analysis of 
death certificates indicated that as many as 70 new patients per 
one million would appear each year, the level which was 
achieved in Sweden in the mid-1990s. It was during his stay in 
Lund that Jan Kurkus visited the Kurowskis for the first time, the 
acquaintance which was to change into a deep friendship with 
frequent almost family-like meetings. Kurkus’ second visit to 
Lund happened in 1969 following the ISN Congress in Stockholm 
when, accompanied by other workers form the 1

st
 Clinic of 

Internal Medicine from Warsaw, he visited the newly-built 
Department of Nephrology and the Dialysis Centre with which, 
almost 26 years later, he was to be professionally tied. 
The 1969 ISN Congress in Stockholm was preceded by Fałda’s 
request to Alwall concerning the participation of a group of 
doctors from Warsaw in the event and their intention to visit 
the Lund clinic afterwards. The visit of the group (Zbigniew 
Fałda, Hanna Fałda, Liliana Gradowska, Włodzimierz 
Kardasiewicz, Jan Kurkus, Mieczysław Lao, Wojciech Rowioski, 
Danuta Rowioska, Jadwiga Wojtulewicz-Kurkus) took place on 
19

th
 June 1969. Indeed the two decades between 1950 and 

1970 saw dozens of Polish doctors visit Alwall and his clinic each 
year. 
In June 1970 Tadeusz Orłowski invited Nils Alwall to Warsaw to 
give a series of lectures. The plane from Brussels with Alwall on 
board landed at Warsaw airport in 25

th
 October 1970. During his 

stay the famous researcher gave two lectures: A Long-Term (19 
years) Clinical Observation of 32 Living Patients with Acute 
Glomerulonephritis with Oliguria Subjected to Dialysis 
Treatment in 1947-1969 and Dialysis Treatment and its 
Problems in Sweden. All through his stay (25-28 October) Alwall 
was ushered in Warsaw by Zbigniew Fałda. Today, we have a 
pleasure to see the agenda of Alwall’s visit in the Polish capital 
which included dinner at the Jabłonna palace and an evening at 
the opera. 
Zbigniew Fałda’s future professional path has led him from the 
Warsaw dialysis centre, which he headed, through a clinic in 
Seattle, USA, where he did a one-year-long apprenticeship, to 
the position of the Head of the Department of Nephrology and 
the Dialysis Centre in Bad Wildungen, Germany. 
Although Nils Alwall retired in June 1971 at the age of 67 for a 
few following years he still held his “pensioner’s room” at the 
clinic. His successor as the Head of the centre was Tore 
Lindholm, who managed it until he retired in 1989, at which 
time, a Pole Jan Kurkus took over and continued until 2006. 
The Polish-Swedish cooperation, which started in the 1940s, 
flourished throughout the next decades. It has brought the 
Polish dialysis treatment numerous benefits and was crowned 
in 1989 when J. Kurkus took Alwall’s position paying back the 
Polish debt to Nils Alwall and his clinic (24). 
The general interest in the Clinic, especially in the development 
of dialysis treatment in Lund, when it was headed by Alwall’s 
successors was still significant, though the number of visitors 
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was gradually decreasing. This state of affairs was largely down 
to the remarkable development of dialysis treatment, the 
appearance of new centres of nephrology and easy access to 
dialysis-related equipment. The Lund clinic has always been 
open to accept doctors and other medical personnel from 
Poland, both during and after Alwall’s management. Its guest 
book contains entries from most of the visitors including 
individuals who later played the main roles in the development 
of dialysis treatment, notably haemodialysis, in Poland, headed 
university clinics, departments of nephrology and regional 
dialysis units, toxicology and transplant centres. The list of 
renowned names includes: Witold Zegarski, Wojciech 
Witkiewicz, Teresa Wyszyoska, Kazimierz Trznadel, Zofia 
Waokowicz, Andrzej Manitius, Stanisław Czekalski, Rafał Wnuk, 
Antoni Sydor, Olgierd Smoleoski, Adam Jelonek, Ryszard Gellert, 
Bolesław Rutkowski, Andrzej Książek, Janusz Puka, Joanna 
Matuszkiewicz-Rowioska, Anna Skrzycka, Zbigniewa Śledzioski, 
Wojciech Pruszczyoski, Leszek Sadowski, Mirosław Kroczak, 
Marlena Ruszkiewicz, Marek Stopioski, Janusz Sadowski, 
Krystyna Szprynger. A very special kind of cooperation was 
established between the Lund centre and the Department of 
Nephrology and Dialysis Treatment at the Voivodship Hospital 

in Włocławek, Poland headed by Janusz Ostrowski. The 
cooperation was based on mutual week-long visits at the 
respective departments by doctors, nurses and technical 
personnel once a year in 1999-2006, the benefits of which on 
both sides were evident, and the list of those willing to 
participate in the exchange was never short. 
 
Conclusion 
It was the primary intention of the author to highlight the 
considerable influence of the Swedish professor Nils Alwall and 
his dialysis centre on the development of Polish dialysis 
treatment. The great number of Polish doctors who have visited 
the world’s leading haemodialysis centre in Sweden in pursue of 
knowledge, experience and self-development must have had a 
positive impact on the development of the field in their home 
country bringing it to the present state of being on par with the 
best in the world. 
The author wishes to thank professor Jan Kurkus for his 
invaluable remarks and help in preparing the paper. 
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Introduction 
The Nobel Prize in Physiology or Medicine, administered by the 
Nobel Foundation, is awarded once a year for outstanding 
discoveries in the fields of life sciences and medicine. It is one of 
five Nobel Prizes established in 1895 by Alfred Nobel himself. 
Nobel was personally interested in experimental physiology and 
wanted to establish a prize for progress through scientific 
discoveries in laboratories. The Nobel Prize is presented to the 
recipient(s) at an annual ceremony on 10 December, the 
anniversary of Nobel’s death, along with a diploma and a 
certificate for the monetary award. The front side of the medal 
provides the same profile of Alfred Nobel as depicted on the 
medals for Physics, Chemistry, and Literature; its reverse side is 
unique to this medal (1, 2). 
The idea of replacing diseased parts of body has been around 
for millennia. Envisioned were complex transplants such as the 
“successful” transplantation of an entire leg by the 3rd century 
sainted physicians Cosmos and Damien. As early as 600 b.c., the 
use of autogenous skin flaps to replace missing noses was 
conceived, and by the sixteenth century, Gaspare Tagliacozzi 
and other pioneering plastic surgeons were successful with such 
procedures. But not until the twentieth century was it ever 
mentioned that grafts might fail. Even the great eighteenth 
century experimentalist John Hunter, who transplanted human 
teeth and autotransplanted cocks’ spurs into their combs, 
seemed unaware that homografts would fail (3). As true the 
20th century has changed a lot in the transplantation field. 
One among the others whose achievement was awarded with 
the Nobel Prize was Alexis Carrell (Figure 1). 
He was born on 28 June 1873 near Lyon, France. Carrel’s 
interest in transplantation was first manifested in 1902 in Lyon, 
when he transplanted a kidney from a dog’s abdomen to its 
neck. The kidney produced urine immediately, and the animal 
died after a few days from an infection. In 1904, Carrel left  

 
France after failing in 
several examinations to 
qualify for a faculty position 
there. He moved to Chicago, 
where he partnered with 
the physiologist Charles 
Guthrie. They collaborated 
for barely 12 months, but 
during this time, they 
successfully transplanted 
the kidney, thyroid, ovary, 
heart, lung, and small 
bowel, averaging a 
publication on this work 
every 14 days (4). Carrel first 
published his work on organ 
transplantation in October 
1905 (ie, the “Functions of a 
Transplanted Kidney”), 

which was co-authored by Charles Guthrie. Carrel’s success with 
organ grafts was not dependent on a new method of suturing 
but on his use of fine needles and suture material, his 
exceptional technical skill, and his obsession with strict asepsis. 
Carrel and Guthrie developed the so called Carrel’s patch for 
kidney transplantation. This technique, still used today, 
removes a patch of aorta with the renal artery attached, in 
order to avoid the dangers of thrombosis posed by a small 
blood vessel anastomosis. Unfortunately relationship between 
Carrel and Guthrie cooled and in 1906 Carrel moved from 
Chicago to the Rockefeller Institute in Chicago. Next few years 
Carrel focused his research on surgical procedures on the heart. 
He was many decades ahead of his time, performing mitral 
valvulotomy, mitral valvuloplasty, and coronary artery grafting. 
He did the world’s first coronary artery bypass graft, suturing 
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comrade. The modern transplantation required series discoveries before had achieved present level. Many, among these discoveries were 
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transplantation. Present transplantation would not be possible without immunosuppressive drugs. Synthesis of azathioprine was 
breakthrough, and that was achieved by Gertrude B. Elion and George H. Hitchings. Thanks to Ralf M. Steinman we know and understand 
the role of dendritic cells in adaptive immunity. Transplantation is still developing, next breakthrough will come soon. 
 
KEYWORDS:  Nobel Prize, transplantation, immunology, immunosuppression 
 
 

 Figure 1 - Alexis Carrel in 1912. 
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one end of a long segment of canine carotid artery to the aorta 
and the other to a coronary artery. Carrel was rewarded for his 
groundbreaking work by receiving the Nobel Prize in Physiology 
or Medicine in 1912, “in recognition of his work on vascular 
sutures and the transplantation of blood vessels and organs” (4, 
5). At the age of 39 years, he was also the youngest Nobel 
Laureate. When he reached age of 65 he was forced to retire so 
he came back to France. That was in 1939, After France 
capitulation, the Vichy government offered Carrel the 
opportunity to continue his work at his own institute, to be 
called the “Institute of Man.” The institute opened in 1941. 
Because of his relationship with Nazi-supported Vichy, Carrel 
was widely regarded by his countrymen as a Nazi collaborator. 
After the liberation of France in 1944, he was relieved of all 
duties related to his institute and was placed under surveillance. 
An investigation began to evaluate the extent of his 
collaboration with the Nazis and the Vichy government, but no 
conclusions were reached. Unremitting attacks by the press left 
Carrel deeply depressed. He was a broken man when he died on 
November 5, 1944 (6). Already Carrel noticed that vascular 
grafts, he used did not survived too long, but nobody had idea 
why. This has changed thanks to the work of Sir Frank 
MacFarlane Burnet and Peter Brian Medawar. They shared the 
Nobel Prize in 1960 for discovery of acquired immunological 
tolerance. 

Sir Frank Macfarlane Burnet 
(Figure 2) was born at 
Traralgon, Victoria, 
Australia, on September 
3rd, 1899, completed his 
medical course at the 
University of Melbourne, 
where he graduated M.D., 
in 1923. In 1944 he became 
Director of this Institute 
and Professor of 
Experimental Medicine in 
the University of 
Melbourne. It is impossible 
to give, in a brief space of 
fundamental importance of 

Burnet’s work (7). His work 
on the agglutinins of 
typhoid fever was followed 

by the work on viruses for which he is nowadays justly famous. 
In 1935 he isolated a strain of influenza A virus in Australia, and 
subsequently did much work on serological variations and on 
Australian strains of the swine influenza (8). Burnet was a 
productive scientist, authoring about 30 books and countless 
publications that spanned six decades. His greatest work 
described concepts of immune tolerance and clonal selection. In 
1941, published a monograph entitled The Production of 
Antibodies, which is now widely regarded as a classic 
publication in the field of immunology (9). In this work, he 
proposed notions of ‘self’ and ‘non-self’, which described how 
an individual’s immune system was able to differentiate 
between the cells and protein that make up its own body from 
those of foreign micro-organisms or substances. In 1959 he 
authored another book, called The Clonal Selection Theory of 
Acquired Immunity, which described how the human body 

developed and produced antigen-specific antibodies (10). His 
hypothesis that the body could learn to reject or accept 
particular antigens, a concept now known as ‘immune 
tolerance’, was more than a fanciful abstraction, as it exerted a 
powerful impact on the direction and momentum of medical 

immunology. In part 
because of Burnet’s work, 
patients worldwide have 
gained longer and better 
lives with transplanted 
hearts, livers, kidneys and 
other organs (11). He died 
from colorectal cancer in 
31 August, 1985. 
His partner in the Nobel 
Prize, Peter Brian 
Medawar was born on 28 
February 1915, in Rio de 
Janeiro (Figure 3). 
Medawar’s earlier 
research, was done on 

tissue culture, the 
regeneration of peripheral 
nerves and changes of 

shape of organisms that occur during this development. During 
the early stages of the Second World War he was asked to 
investigate why it is that skin taken from one human being will 
not form a permanent graft on the skin of another person. In 
1947, Peter Medawar had been appointed Mason professor of 
zoology in Birmingham, where he continued his transplantation 
studies, with Rupert Billingham and Leslie Brent. He was elected 
to the Royal Society in 1949. Following his appointment as 
Jodrell professor of zoology and comparative anatomy at 
University College, London in 1951, he embarked, again with 
Billingham and Brent, on the critical work in inbred mice, to test 
whether experimentally induced chimerism would also result in 
tolerance to skin grafts from the donor strain (12,13). 
Medawar’s key paper fully supported Burnet and Fenner’s idea 
of adaptation of ‘recognition of self’ in the developing immune 
system (14). It was followed in 1956 by a monograph exploring 
the parameters of both tolerance and immunity to allogeneic 
transplants, and showing they were ‘cell mediated’ rather than 
humoral. This work affected the perception of those caring for 
patients in end-stage organ failure, e.g. kidney, since they raised 
the possibility of transplantation of allogeneic kidneys under a 
regime that protected them from immune attack, in the 
knowledge that actively acquired tolerance was a possible 
outcome. These results also contributed greatly to basic 
immunological knowledge, and allowed further development of 
the field of cellular immunology (15). His research career was 
prematurely interrupted in 1969, on account of a stroke. In 
1986, he published his autobiography, a year before his death, 
the title of which highlights the contrast between his life with 
the physical limitations caused by the disease and his preserved 
lucidity (12). Died in London on 2 October, 1987. 
The Nobel Prize in Physiology and Medicine from 1980 was 
awarded jointly to Baruj Benacceraf, Jean Dausset and George 
D. Snell for their discoveries concerning genetically determined 
structures on cell surface that regulates immunological 
reactions (16). Historically first discoveries were published by 
George D. Snell. 

Figure 2 - Sir McFarlaine Burnett in 
1960 

Figure 3 - Peter Brian Medawar in 
1960 
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George David Snell (Figure 
4) was born on 19th 
December 1903 in 
Bradford, Massachusetts, 
USA. In 1935, he joined the 
Jackson laboratory in Bar 
Harbour, Maine and 
remained there until his 
retirement as senior staff 
scientist emeritus in 1973. 
Jackson laboratory was 
considered an 
international hub for 
mouse genetics. He was 
already working in 
transplantation at the end 
of World War II. He 
realized that immunology 
would burgeon and that 
his work on the MHC 

would help it to do so. G. Snell initiated work on immunological 
enhancement and reviewed developments in immunology on 
several occasions. He, along with immunologist Peter Gorer, 
conducted studies that resulted in the identification of the H-2 
gene complex in mice, a term he introduced to determine 
whether a tissue graft would be accepted or rejected. G. Snell 
was a founder of the scientific journal titled ‘Immunogenetics’, 
and served as its first editor. He authored several books 
including ‘Cell Surface Antigens: Studies in Mammals Other 
Than Man’ (1973), ‘Histocompatibility’ (1976) and ‘Search for a 
rational ethic’ (1988) (17,18). He died on 6 June 1996 at Bar 
Harbor, Maine, at the age of 92. 
 

The next of this “Big Three” 
was Jean Dausset (Figure 5) 
born on 19 October 1916 in 
Toulouse, France. During 
the II World War J. Dausset 
joined the Free French 
Forces in North Africa as an 
ambulance worker. In this 
occasion he got his first 
taste of hematology when 
he had to perform 
numerous blood 
transfusions on wounded 
soldiers. As the war was 
winding down in 1944, he 
returned to Paris where he 
worked in the Regional 
Blood Transfusion Center 
at the Saint-Antoine 

Hospital. In 1948, Dausset went to work as an intern in the 
Children’s Hospital in Boston. He worked there in a hematology 
lab for about four years. On his return from Boston, he became 
interested in the new immune-hematology techniques applied 
on red blood cells (Coombs test) and decided to transpose the 
methods to white blood cells in cases of leucopenia(19). In 1952 
J. Dausset discovered that white blood cells were agglutinated 
by antibodies from patients who had received blood 
transfusions, and realized this was due to genetic differences 
between donor and recipient. He described the first leukocyte 
antigen, now called HLA-A2, in 1958. He realized that the 
human HLA system was similar to the H-2 gene system in mice, 
which had been identified by Snell shortly before, and thus that 
mice could be used as an experimental model for human 
immunogenetics. By grafting skin from volunteer donors to 

volunteer recipients he worked out the complex relationship 
between tissue compatibility and graft survival, and found that 
the closer the tissue types, the better the chances of success. 
Professor Dausset was a member of the French National 
Academy of Sciences, professor at the College de France, a 
foreign member of the National Academy of Sciences, USA, an 
honorary member of the American Academy of Arts and 
Sciences, and a member of the founding Council and Vice 
President of the Human Genome Organization. Jean Dausset 
died the 6 of June 2009 in Palma de Mallorca, Spain, surrounded 
by his family (20). 
The third awarded in 1980 was Baruj Benacerraf (Figure 6) who 

was born in Caracas, 
Venezuela, on Oct 29, 1920. In 
1947, Baruj Benacerraf was a 
young medical doctor who had 
just been discharged from the 
US Army Medical Corps. 
Returning to the USA where he 
had studied, Benacerraf 
decided to make the switch 
from clinical medicine to 
research. Over the next decade 
or so, he continued his 
research into the mechanisms 
of the immune system, 
working in the USA and in 
France before settling at New 

York University School of Medicine. The breakthrough came 
when Benacerraf noticed that a proportion of guinea pigs 
injected with particular antigens failed to mount an immune 
response. He realized that this was an important phenomenon 
and did further breeding experiments to show that the animals’ 
responsiveness to these antigens was controlled by dominant 
autosomal genes that he termed immune response genes. 
Benacerraf was elected President of the American Association 
of Immunologists in 1973, President of the American Society for 
Experimental Biology and Medicine in 1974, and President of 
the International Union of Immunological Societies in 1980. 
That same year he was appointed President of the Sidney 
Farber Cancer Institute, an institution he led until 1992. After 
stepping down as president, he maintained an active presence 
at the Institute and continued working daily in his own lab into 
his 80s, he died of pneumonia on Aug 2, 2011, in Jamaica Plain, 
MA, USA, aged 90 years (21, 22). 
The Nobel Prize in Physiology and Medicine was shared by 
Joseph E. Murray and E. Donnall Thomas for their achievement 
in organ and cell transplantation. 
 

Joseph Eduard Murray (Figure 
7) was born on April 1, 1919 
in Milford, Massachusetts. He 
was of Irish and Italian 
descent. After graduating 
with his medical degree 
Murray was inducted into the 
Medical Corps of the U.S. 
Army. He served in the plastic 
surgery unit which cared for 
thousands of soldiers 
wounded on the battlefields 
of World War II, working to 
reconstruct their disfigured 
hands and faces. His interest 
in transplantation grew out 
of working with burn patients 
during his time in the army. 

Figure 4 - George D. Snell in 1980 

Figure 5 - Jean Dausset in 1980. 

Figure 6 - Baruj Benacerraf in 
1980. 

Figure 7 - Joseph E. Murray in 
1990 
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After his military service, Murray completed his general surgical 
residency and joined the surgical staff of the Peter Bent 
Brigham Hospital. On December 23, 1954, Murray performed 
the world’s first successful renal transplant between the 
identical Herrick twins, an operation that lasted five and a half 
hours. He transplanted a healthy kidney donated by Ronald 
Herrick into his twin brother Richard, who was dying of chronic 
nephritis. Richard lived for eight more years, following the 
operation. In 1959, Murray went on to perform the world’s first 
successful allograft and, in 1962, the world’s first cadaveric 
renal transplant. In 2004, Murray and Ronald Herrick were 
honored at the U.S. Transplant Games, held at the Metrodome 
in Minneapolis, Minnesota. He suffered a stroke at his home on 
Thanksgiving and passed away on 26 November 2012, at the 
Peter Bent Brigham Hospital (later Brigham and Women’s 
Hospital) in Boston at the age of 93. It was in this same 
institution that he performed the first successful kidney 
transplant (23-26). 

E. Donnall Thomas (Figure 8) 
known as “Don” to his friends, 
was born in a small town – 
Mart in central Texas, USA on 
15 March 1920. He entered 
Harvard Medical School in 
1943 and received his M. D. in 
1946. Don Thomas completed 
one year internship in 
hematology after this he took 
a break in his studies to serve 
as a physician in US Army 
during the period 1948-50. 
After his stint with the US 
army, he worked as a 

postdoctoral fellow at the 
Massachusetts Institute of 

Technology. In 1953, he worked as an instructor at Harvard 
Medical School. Don Thomas developed his interest in bone 
marrow and leukemia during medical school. Inspired by the 
successes of Sydney Farber with antifolate therapy for acute 
lymphoblastic leukemia, he initially studied marrow-stimulating 
factors under John Loofborrow, then later in his own laboratory. 
In 1955, he was recruited to be chief of the Mary Imogene 
Bassett Hospital in Cooperstown, and it was there that he began 
his BMT studies in dogs and his first clinical attempts to perform 
BMT in patients. By 1957, the first six patients had died within 
100 days, the sole survivor a patient with leukemia who 
received a marrow infusion from his twin sibling. That patient 
survived the transplant, but unfortunately later died from a 
relapse of his malignancy. Many patients had been cured of 
leukemia using this technique by the late 1970s. Since then Don 
Thomas and his colleagues improved their success rate 
significantly. In addition to leukemia and other cancers of the 
blood, bone marrow transplants are used to treat certain 
inherited blood disorders and to aid people whose bone 
marrow has been destroyed by accidental exposure to 
radiation. He was a member of 15 medical societies, including 
the ‘National Academy of Sciences’, ‘Medical and Scientific 
Advisory Committee’ and ‘National Cancer Institute’. He was 
President of ‘American Society of Hematology’ and served on 
the editorial boards of eight medical journals. He received 
honorary ‘Doctorate of Medicine’ from ‘University of Cagliari’, 
Sardinia in 1981, ‘University of Verona’ in 1991 and ‘University 
of Parma’, in 1992. He was also awarded the honorary degrees 
from ‘University of Barcelona’ in 1994 and ‘University of 
Warsaw’ in 1996. E. Donnall Thomas died at the age of 92 on 
20

th
 October 2012 in Seattle (23, 27-29). 

Transplantation would not developed without discovering of 

the immunosuppressive drugs. The first step for sure was 
steroid treatment, but synthesis of azathioprine was the real 
breakthrough. This was noticed by the Nobel Prize Committee 
and in 1998 among three awarded were Gertrude B. Elion and 
George H. Hitchings who discovered this drug. 
 

Gertrude Belle Elion (Figure 9) 
was born in New York City on 
January 23, 1918. Her mother 
arrived in the United States 
from Poland at the age of 
fourteen. Elion decided to 
dedicate her life to medicine 
after the deaths of her 
grandfather from stomach 
cancer. She received her 
degree in 1941 and found 
work and valuable experience 
as a chemist at a food 
company, and at Johnson and 
Johnson. Later that year, Elion 
was offered another position 
working with nucleic acids 
alongside Hitchings at 

Burroughs Wellcome Company. Hitchings assigned Elion to 
investigate purines, which are building blocks of DNA. They 
soon discovered, from observing the role of purines in nucleic 
acid metabolism, that bacterial cells require certain purines to 
make DNA. Along the way, Elion published 225 papers on her 
findings. By 1950, Hitchings and Elion successfully synthesized 
two compounds—diaminopurine and thioguanine. For the first 
time, a treatment that could interfere with the formation of 
leukemia cells and induce remission. Elion discovered 6-
mercaptopurine (thioguanine), which she created by replacing 
one sulphur atom with an oxygen atom. Treatment using 
thioguanine is responsible for curing 80 percent of children with 
leukemia. This compound is also used to treat acute myelocytic 
leukemia (AML) in adults. In addition to 6-MP, Elion went on to 
discover a series of drugs that attack the life cycle of nucleic 
acid, including allopurinol—which inhibits uric acid synthesis, 
making it a viable treatment for gout—and azathioprine 
(Imuran), an effective immunosuppressive drug. Her discovery 
of azathioprine was extremely important to transplantation, 
because it made possible for people to receive organ 
transplants without their body rejecting them. On the heels of 
Hitchings’ retirement in 1967, Elion became head of the 
Department of Experimental Therapy. Her next success was 
synthesis of the acycloguanosine, also known as acyclovir. Elion 
retired in 1983, eight years after Hitchings. Though she was 
unable to complete her Ph.D., George Washington University 
and Brown University awarded Elion honorary doctorates. In 

1991, she became the first 
woman to be inducted into the 
National Inventors Hall of Fame, 
and was presented with the 
National Medal of Science by 
President George H.W. Bush. 
She died on 22 February 1999, in 
Chapel Hill, North Carolina (30-
36). 
George H. Hitchings (Figure 10) 
was born on April 18, 1905, in 
Hoquiam, Washington, USA. The 
illness and untimely death of his 
father had a profound impact on 
the young boy and he decided 
to become a doctor on growing 

Figure 8 - E. Donnall Thomas in 
1990 

Figure 9 - Gertrude B. Elion in 
1998. 

Figure 10 - George H. Hitchings in 
1998 
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up. He received his bachelor’s degree in 1927 and stayed on at 
the University of Washington to earn a master’s degree in 1928. 
Hitchings then attended Harvard University, where he received 
his PhD in biochemistry in 1933. His work at Harvard centered 
on analytical methods used in physiological studies of purines, 
which are a class of compounds composed of a two-ringed 
structure containing carbon and nitrogen. For the next decade 
Hitchings held a variety of temporary appointments. In 1942, 
however, he joined the Wellcome Research Laboratories—then 
located in Tuckahoe, New York—as a biochemist. This research 
facility was operated by the British pharmaceutical firm 
Burroughs Wellcome and Company, which is now part of 
GlaxoSmithKline. Two years later Hitchings hired Gertrude Elion 
as a laboratory assistant, thereby beginning a lifelong 
collaboration on drug development. By 1950 used line of 
research had paid off. Hitchings and Elion synthesized two 
antimetabolites, diaminopurine and thioguanine as described 
above. This latter discovery led to a new drug, azathioprine, and 
a new application, organ transplants. Azathioprine suppressed 
the immune system, which would otherwise reject newly 
transplanted organs. In the 1960s Hitchings and Elion 
determined that infectious diseases could be fought if drugs 
could be targeted to attack bacterial and viral DNA. This work 
resulted in pyramethamine, which was used to treat malaria, 
and trimethoprim, which was used to treat meningitis, 
septicemia, and bacterial infections of the urinary and 
respiratory tracts. In 1967, Hitchings became Vice President in 
Charge of Research of Burroughs Wellcome. He also served as 
Adjunct Professor of Pharmacology and of Experimental 
Medicine from 1970 to 1985 at Duke University. In 1976 he 
became Scientist Emeritus at Burroughs Wellcome Co. 
He founded what is now the Greater Triangle Community 
Foundation in 1983, and served as its director for life. In the last 
years Hitchings suffered from Alzheimer’s disease and died on 
February 27, 1998 in Chapel Hill, North Carolina, USA (35-37). 
The last described Noble Prize winner was Ralph N. Steinman 
(Figure 11). He was born into an Ashkenazi Jewish family on 14 
January 1943, in Montreal, Canada. Steinman received a 
Bachelor of Science degree from McGill University and received 
his M.D. (magna cum laude) in 1968 from Harvard Medical 
School. He completed his internship and residency at 
Massachusetts General Hospital. After completing his medical 
training, he was drawn to biomedical research. He joined The 
Rockefeller University in 1970 as a postdoctoral fellow in the 

Laboratory of Cellular 
Physiology and Immunology. 
He spent his entire career at 
Rockefeller, where he was 
appointed assistant 
professor in 1972, associate 
professor in 1976, and 
professor in 1988. He was 
named Henry G. Kunkel 
Professor in 1995 and 
director of the Christopher 
Browne Center for 
Immunology and Immune 
Diseases in 1998. In 1973, 
Steinman and Cohn 
discovered dendritic cells, a 

previously unknown class 
of immune cells that 
constantly formed and 

retracted their processes. This discovery changed the field of 
immunology. For the next four decades, until his death in 2011, 
Steinman’s laboratory was at the forefront of dendritic cell 
research. He and his colleagues established that dendritic cells 
are critical sentinels of the immune system that control both its 
innate and adaptive responses – from silencing to actively 
resisting its challenges. He also showed that dendritic cells are 
the 2 main initiators of T cell-mediated immune responses. In 
2010, he initiated at The Rockefeller University Hospital a phase 
I clinical trial with the first dendritic cell- targeted vaccine 
against HIV. Diagnosed with pancreatic adenocarcinoma in 
March 2007, Steinman believed that dendritic cells had the 
potential to fight his aggressive tumor. Ralph N. Steinman died 
on 30 September 2011, three days before his Nobel Prize was 
announced. Unaware of his death at the time of its 
announcement, the Nobel Committee made an unprecedented 
decision that his award would stand (38-40). 
Across the XX century many scientist focused on the field of 
transplantation. Achievement of few of them was awarded with 
the Nobel Prize. I hope that the XXI century will be more fruitful 
for transplantation and the Nobel Prize Winners involved in this 
part of science. 
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Introduction 
The idea of the Society, London 1963 
The history of the ERA-EDTA started in London in 1963 where 
Prof. Stanley Shaldon (Figure 1), Prof. David Kerr (Figure 2) and 
Prof. William Drukker (Figure 3) discussed the advantages of 
having an annual meeting of European nephrologists (1). 
 
  

 
Figure 1 - Prof. Stanley Shaldon (born on November 8th, 1931; died on 
December 20th, 2013) 
 

 
Figure 2 - Prof. David Kerr (born on December 27th, 1927; died on April 
20th, 2014) 

 
 

Figure 3 - Prof. Wiliam Drukker (born on January 11th, 1910; died on 
August 26th, 1992) 
 
The “Three” (Stanley Shaldon, David Kerr, William Drukker) 
started with small ideas. They planned to create a small society 
to complement the International Society of Nephrology (ISN), 
not to compete with it. Initially the idea was to establish an 
association with a limited number of members from a few 
European countries (2). The meetings would only be held in the 
years between ISN meetings with small number of delegates (up 
to 200). The main topics of the meetings were supposed to be 
renal replacement therapy with oral presentations of members. 
This discussion was conceived during the International 
Symposium on Acute Renal Failure organized by Prof. Shaldon 
at the Royal Free Hospital on September 2, 1963 (1). The final 
decision to establish an international organization of 
nephrologists William Drukker, Stanley Shaldon and David N. S. 
Kerr made during the meeting after symposium. 
The Founding Meeting and The First Congress, Amsterdam 1964 

ABSTRACT  
The history of the ERA-EDTA started in London in 1963 where Prof. Stanley Shaldon, Prof. David Kerr and Prof. William Drukker discussed 
the advantages of having an annual meeting of European nephrologists. This discussion was conceived during the International 
Symposium on Acute Renal Failure organized by Prof. Shaldon at the Royal Free Hospital on September 2, 1963. A provisional name of 
the West European Dialysis Association (WEDA) was proposed. A year later, in 1964, EDTA (European Dialysis and Transplant Association 
– a new name introduced by Prof. Stanley Shaldon) had its first and founding Congress in Amsterdam. In 1981, to cover all aspects of 
nephrology, the name was enriched with European Renal Association and became EDTA-ERA, what was finally changed to ERA-EDTA in 
1995 at the occasion of 30th anniversary. 
The main activity of the Society, the annual congresses, developed from a short, one-day meeting to almost a week-long event with up to 
9 simultaneous scientific sessions nowadays with many accompanying meetings. One of the most important ERA-EDTA’s endeavors – the 
Registry was brought to life also in 1964. Located first in Amsterdam, then in London and again moved back in 2000 to Amsterdam. ERA-
EDTA has also two well-known journals – Nephrology, Dialysis, Transplantation (NDT) and Clinical Kidney Journal (previously known as 
NDT Plus). In 2002 a new electronic educational platform, NDT-Educational, was installed in 2012 the ERA-EDTA Council decided to install 
a new body – Young Nephrologists’ Platform. Through the years ERA-EDTA developed also a lot of additional activities: CME Courses, 
Fellowships, Working Groups, Research Programme (SAB), Guidelines (ERBP), ERA-EDTA Activation Committees, ComIA and collaboration 
with other National and International Societies. 
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On 24 September 1964 in Amsterdam had place the founding 
meeting of “The Gang of Three” (as explained above!) and 30 
delegates (3). The delegates decided to create an association 
called “West European Dialysis Association” (WEDA). Initially 
WEDA was to be a small organization focused on renal 
replacement therapy in renal failure. It had a limited number of 
members from several countries neighbouring the Netherlands 
and England. Professor Richet from Paris suggested the need to 
extend association to all European countries and Mediterranean 
countries (3). Since then WEDA has become an international 
organization dealing with dialysis and transplantation open to 
researchers from many European countries. Next day (25 
September 1964), in Lecture Theatre of the Department of 
Medicine at the Queen Wilhelmina Hospital in Amsterdam, was 
held the first meeting of Society, in which participated about 
200 delegates and a number of guests from around 30 countries 
(2). Some 34 papers, a number of demonstrations and films 
were presented and a technical exhibition was arranged in an 
adjacent area. William Kolff presented a paper on ‘Life without 
Heart and Kidneys’ (4), Sergio Giovannetti from Pisa reported on 
his studies on the treatment of uraemia with a special low 
protein diet (5). Jean Louis Funck-Brentano and co-workers 
from Paris described the importance of nerve conduction 
velocities as an assay of the adequacy of regular dialysis 
treatment (6). Hippocrates Yatzidis from Athens gave his 
classical presentation on direct haemoperfusion (7). 
  
WEDA to EDTA, London 1964 
WEDA changed name to “European Dialysis and Transplant 
Association” (EDTA). The new name was proposed by Stanley 
Shaldon in 1964 at the Regent Palace Hotel in London (1). 
During that meeting the constitution of the association was also 
developed. The first constitution of the EDTA opened full 
membership of the association to medically and non-medically 
qualified scientific workers in the field of interest of the 
association working in Europe and countries bordering the 
Mediterranean Sea. Associate membership was opened to 
interested workers in the field of interest of the association who 
were not eligible for full membership (3). All ERA-EDTA 
Presidents and the year of starting their Presidencies are listed 
on Table 1. 
 

B. Forminje 1964 

J. Swinney 1965 

J. Traeger 1966 

J.H. Thaysen 1967 

A. Walsh 1968 

H. Dutz 1969 

E. Rotellar 1970 

N. Alwall 1971 

L. Migone 1972 

A.C. Kennedy 1972 

J.H. Thaysen 1975 

M. Legrain 1978 

V.E. Andreucci 1981 

J.S. Cameron 1984 

H. Klinkmann 1987 

J. Botella 1990 

J. Bernheim 1993 

F. Berthoux 1996 

A.M. Davison 1999 

F. Locatelli 2002 

J. Cannata-Andia 2005 

G. London 2008 

R. Vanholder 2011 

A. Więcek 2014 

C. Zoccali 2017 

Table 1 - ERA-EDTA Presidents and the year of starting their 
Presidencies. 

 
EDTA logo, EDTA to ERA-EDTA 
A few weeks later the EDTA logo was created (Figure 4). It 
features the letters E, D, T and A in the circle with the antique 
cryptographic symbols of water, salt, acid and alkali. In the 
middle of the circle placed a graphic depicting the kidney. In 
1981 to cover all aspects of Nephrology the name was enriched 
with European Renal Association and became “European 
Dialysis and Transplant Association – European Renal 
Association” (EDTA-ERA) (1, 3). The logo of the association was 
graphically refreshed and the kidney in the middle of the circle 

was replaced by an ERA acronym. The name of association was 
finally changed to ERA-EDTA in 1995 at the occasion of 30

th
  

anniversary. 
 
 

 
 
Figure 4 - ERA-EDTA Logo 

 
 
ERA-EDTA members 
The number of members of the society had been systematically 
growing since the founding meeting and reached 490 people on 
its 5th anniversary on Congress held in Dublin in 1968. In the 
early 90s of the last century, the number of members exceeded 
2000 and still was growing up. At this time, since three years, 
the number of ERA-EDTA members is over 7000 participants. 
During almost 50 years of organizing by ERA-EDTA congresses, 
the number of participants also has increased. The first one 
thousand of participants has been reached at the annual 
congress, held in Barcelona in 1970. In subsequent years, 
attendances records were reached on the congresses, and on 
the last few meetings the number of participants stabilized at 
the level of 8.000, what makes ERA-EDTA Congress one of the 
biggest science events in Europe. 
  
ERA-EDTA Registry 
One of the most important ERA-EDTA’s endeavors – the Registry 
was brought to life also in 1964. The first report on dialysis was 
presented in 1965 at the second Congress in Newcastle, with 
data on 271 patients on chronic haemodialysis from 41 
European centers. Of these 271 patients, 160 were alive (8). In 
addition, Frank Parsons reported that 258 renal transplant 
operations had been performed in Europe and details regarding 
187 patients were presented (9). The registry provided the most 
comprehensive statistical record on the care of terminal renal 
failure by the complementary methods of dialysis and 
transplantation. The first localization of the Registry office was 
Amsterdam, then London and again since 2000 in Amsterdam 
located in the Department of Medical Informatics in the 
Academic Medical Center. The ERA-EDTA Registry collects data 
on renal replacement therapy obtained from the national and 
regional renal registries in Europe. It analyses these data and 
distributes the resulting information through registry reports 
presented at the yearly ERA-EDTA Congresses, publications in 
nephrology journals and through ERA-EDTA website. The 
Registry is funded by the ERA-EDTA. 

  
ERA-EDTA Additional Activities 
ERA-EDTA is honouring its formidable members awarding them 
with titles of Honorary Member or ERA-EDTA Distinguished 
Fellow (FERA). By now 21 persons were recognized as Honorary 
Members (Table 2) and more 200 persons as Distinguished 
Fellows. Since 2010 the ERA-EDTA Council started to give 
Awards in clinical, research and contribution categories. There is 
also an Award for Young Investigators – In 2012 ERA-EDTA 
decided to grant a prize that is given annually to young 
investigators which is named the “Stanley Shaldon Award for 
Young Investigators”. 
In the first decade of XXI Century many new initiatives were 
started: The Fellowship Programme, the Research Programme, 
CME Programme, the official ERA-EDTA Newsletter Follow us, 
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Table 2 - ERA-EDTA Honorary Members and the year of 
nomination by the General Assembly.  

 
 

 
 
 
 
 
 
 
 
 
 

 

several Working Groups and the Guidelines. In the second 
decade the Society is still developing and growing. New bodies 
like the Young Nephrologists’ Platform or the Activation 
Committees are helping to answer the needs of the future. 
On June 1, 2016 three major nephrology societies — the 
American Society of Nephrology (ASN), ERA-EDTA and the 
International Society of Nephrology (ISN) ― signed a 
declaration of collaboration. The organizations agreed that 
kidney disease is a global challenge that respects no boundaries 
or borders. Therefore, all available synergies should be used to 
fight kidney disease and improve the standard of care for kidney 
patients worldwide (Figure 5). 
 

 
Figure 5 - From right to the left: Professor Raymond C. Harris (ASN 
President), Professor Adeera Levin (ISN President), Professor Andrzej 
Więcek (ERA-EDTA President), 53rd ERA-EDTA Congress in Vienna 
2016, first announcement of the “Declaration of collaboration” 
between these three Societies. 

 
 
ERA-EDTA Journal and Website Platform 
The papers presented at the first annual congresses were 
published in the EDTA Proceedings. David N.S. Kerr was its first 
Editor (1964). The first presentations and publications in EDTA 
Proceedings were in two languages – English and French. In 
1973 it was decided that English would remain the only 
language for the congresses and proceedings. The EDTA 
Proceedings grew in parallel with the participation to the EDTA 
Congresses, including papers, presented both as oral 
communications and as posters and the discussion after each 
oral communication. In 1986 the Annual Congress Proceeding 
were changed to Nephrology Dialysis Transplantation (NDT) the 
first official Journal of ERA-EDTA. The number was publishing 
once for 2 months. Many years later, Nephrology, Dialysis, 
Transplantation has gained worldwide recognition. Twenty-two 
years later in 2008 the second journal was introduced with the 
name NDT Plus, changed in 2011 to Clinical Kidney Journal (CKJ). 
In 2002 an electronic educational platform, NDT-Educational, 
was installed. 
  

ERA-EDTA Congresses 
The main activity of the Society, the annual congresses, 
developed from a short, one-day meeting to almost a week-long 
event with up to 9 simultaneous scientific sessions and with 
many accompanying meetings and CME sessions. As previously 
mentioned the number of participants at the first meeting in 
1964 was about 200. In recent years, the number of delegates 
has increased systematically, eventually exceeding 8000 
delegates (more than 11 000 when all participants are counted). 
Most important facts and dates from the ERA-EDTA history are 
listed in Table 3. The recent ERA-EDTA Presidents are presented 
on Figure 6 and Figure 7. 
 

 
Figure 6 - ERA-EDTA Past-Presidents, from right to the left: Prof. 
Gerard London (France), Prof. Andrzej Wiecek (Poland) - current 
President when the picture taken in 2016 during the 53rd ERA-EDTA 
Congress in Vienna, Prof. Jorge Cannata-Andia (Spain), Prof. Francesco 
Locatelli (Italy), Prof. Stuart Cameron (UK), Prof. Horst Klinkmann 
(Germany), Prof. Raymond Vanholder (Belgium), Prof. Alexander M. 
Davison (UK), Prof. Jacques Bernheim (Israel), Prof. Francois Berthoux 
(France). 
 
 

 
Figure 7 - Professor Andrzej Więcek hands over the Presidential Chain 
to the new ERA-EDTA President – Prof. Carmine Zoccali (Madrid, 
2017).  
 
 

William Drukker 1982 

Arthur Colville Kennedy 1982 

Luigi Migone 1984 

Willem Johan Kolff 1985 

Belding Hibbard Scribner 1985 

David Nicol Sharp Kerr 1986 

Marcel Legrain 1987 

Jules Traeger 1988 

Fred S.T. Boen 1988 

Mary Graham McGeown 1989 

Bruno Watschinger 1991 

Stanley Shaldon 1994 

John Stewart Cameron 1998 

Alexander Meikle Davison 2002 

Vincenzo Cambi 2002 

Eberhard Ritz 2005 

Franciszek Kokot 2010 

Vittorio Emanuele Andreucci 2013 

Jacques Bernheim 2014 

James Douglas Briggs 2015 

Francois Berthoux 2016 
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Years     Facts 

1964 First EDTA congress in Amsterdam with one-day program. 

1966 EDTA congress in Lyon - duration increased to one day and a 
half. 

1968 5th anniversary of EDTA celebrated during congress in Dublin. 
Congress duration has extended to two days and association 
has already 490 members. 

1969 EDTA congress in Stockholm with common session with the 
congress of the ISN. 

EDTA creates a Registry Committee for collection of data on 
kidney failure and treatment in Europe headed by W. Drukker 
as a Chairman. 

1970 EDTA congress in Barcelona - the number of participants 
exceeded 1000 people. 

1971 First EDTA congress held in the part of Europe belonging to the 
Socialist Block - in East Berlin. 

1973 From this year the position of President of EDTA lasts for three 
years. 

1981 From this year the association is named EDTA-ERA (European 
Renal Association). 

1982 Status of Honorary Members for most contributed members 
to the society was created. The first Honorary Members are 
Arthur Kennedy and W. Drukker. 

1986 Nephrology Dialysis Transplantation journal was created. The 
first Editor-in-Chief was Alexander M. Davison. 

1987 Digitalization of the file of EDTA-ERA members and the 
account. 

1990 EDTA-ERA congress becoming more and more popular - 
congress in Vienna has over 3000 participants. 

1991 From this year on the votes to elect Council members are 
collected during the annual congress, by means of a voting 
station. 

1992 Nephrology Dialysis Transplantation is published by Oxford 
University Press. 

1995 The name of the association is modified from EDTA-ERA to 
ERA-EDTA. 

1996 ERA-EDTA launched its first website. 
In congress held in Amsterdam is attended over 4000 
participants. 

2000 Transferred the ERA-EDTA Registry from London to 
Amsterdam. 

2002 ERA-EDTA creates its free, online educational journal NDT-
Educational. 

From this year on the abstracts of the congress are submitted 
also online. Congress in Copenhagen has over 5000 
participants. 

2003 Scientific research was added to the statutory aims of the 
association. 

In Berlin ERA-EDTA and ISN have their congresses together as 
one joint congress. 

2004 ERA-EDTA starts holding courses on epidemiology, due to their 
success they will be repeated twice a year. 
ERA-EDTA starts publishing a newsletter, Follow Us, to inform 
all members about the current news concerning the society. 
ERA-EDTA starts it CME support program. 

2006 ERA-EDTA starts its Fellowships program. 

2007 Within NDT-Educational a new option has been launched: 
Literature Review. ERA-EDTA becomes part of EKHA (European 
Kidney Health Alliance). 

2008 ERA-EDTA has a second journal: NDT Plus. 

From this year on the votes to elect Council members are 
collected online in the period before the General Assembly 
too. 

2009 ERA-EDTA establishes its first Working Groups and starts 
Research Program. 

2010 The ERA-EDTA Ethics Committee was created. 

2011 The first ERA-EDTA awards were awarded. Stanley Shaldon, 
Ebehard Ritz and Norbert Lameire are the first awardees. 

ERA-EDTA introduces a new logo. 

ERA-EDTA stops publishing NDT Plus and creates a new 
Journal: Clinical Kidney Journal. 

2012 In congress in Paris, ERA-EDTA honors the pioneers of 
Nephrology. For the first time the annual congress has an app. 

Young Nephrologists’ Platform was created – first chairman – 
Dr Miklos Molnar. 

All members of ERA-EDTA committees/bodies must fill in their 
DoI (Declaration of Interest). 

2013 The electronic ERA-EDTA Newsletter, is created and sent out 
to all the ERA-EDTA contacts every two weeks. 
 

The abstracts to the annual congresses are only submitted 
online. 

2014 For the first time ERA-EDTA organized a half day meeting with 
the National Societies of Nephrology. 

The strapline “Leading European Nephrology”, is added to the 
ERA-EDTA logo. 

2015 CKJ becomes Open Access. 

2016 Joint collaboration with ASN, ERA-EDTA and ISN. 

2017 ERA-EDTA has its motto: Innovation and Education in Kidney 
Science and Care. 

 

Table 3. Important facts and dates (adapted from ERA-EDTA  website with own modification) 
 

 

All photos used in this article are the copyright of ERA-EDTA 
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Introduction 

Polish Society of Nephrology (PSN) was founded during its 
First Founding Congress organized in September 1983 in 
Bydgoszcz. At this time two structures connected with 
nephrology existed in Poland: Nephrological Committee of the 
Polish Academy of Science chaired by prof. Tadeusz Orłowski 
(Warsaw) and Nephrological Section of the Polish Society of 
Internal Medicine chaired by prof. Kazimierz Trznadel (Łódź). 
The main initiator and propagator of the PSN was prof. 
Franciszek Kokot (Katowice) who was then member of the 
European Dialysis and Transplant Association Board (1, 2). 
One has to remember that it was time when other National 
Nephrological Societies were founded in whole Europe. Prof. 
Kokot was supported strongly by the group of other known 
Polish nephrologists like prof. Kazimierz Bączyk (Poznao), prof. 
Zenon Szewczyk (Wrocław) and prof. Zygmunt Hanicki 
(Kraków) and great part of the younger colleagues. All of them 
worked hard to persuade this idea to other nephrological 
leaders. In Bydgoszcz last official Conference of the 
Nephrological Section of Polish Society of Internal Medicine 
was transformed to the PSN Founding Congress. It is 
necessary to mention that local organizer of this event was 
prof. Edmund Nartowicz, Head of Nephrology Department in 
Bydgoszcz and all necessary documents were prepared by 
prof. Kazimierz Trznadel (Head of Nephrology Department in 

 
 
Military Hospital in Łódź). During 
this Founding Congress rules and 
regulations of the new Society 
were established and first 
Executive Council was elected.  

First PSN president for three 
years term prof. Tadeusz 
Orłowski (Figure 1) prominent 
nephrologist form Warsaw was 
elected and Vicepresident prof. 
Andrzej Manitius – Head of 
Nephrology Department in 

Gdaosk Medical University (3, 4). 

Prof. Tadeusz Orłowski was the 
PSN president till 1986 and 
subsequently other known Polish 

nephrology leaders hold this function. Prof. Kazimierz Bączyk 
from Poznao (Figure 2) was the second and prof. Franciszek 
Kokot from Katowice (Figure 3) the third PSN president. 
Whole list of PSN presidents and period of their activity on 
this position was presented in Table 1, Figure 4, Figure 5 and 
Figure 6. 

ABSTRACT  

Polish Society of Nephrology (PSN) was born during the Founding Congress organized in September 1983 in Bydgoszcz. The main 

propagator of this idea was prof. Franciszek Kokot (Katowice) – widely recognized in whole nephrological community. In Bydgoszcz the PSN 

by-laws was approved and first Executive Council of the Society was elected. First PSN president was elected Tadeusz Orłowski (Warszawa) 

and vicepresident Andrzej Manitius (Gdaosk) respectively. Subsequent Congresses were organizes each three years in following cities: 

Kraków (1986), Gdaosk (1989), Katowice (1992), Lublin (1995), Poznao (1998), Kraków (2001), Białystok (2004), Wisła (2007), Bydgoszcz 

(2010), Wrocław (2013) and Łódź (2016). During these meetings and annual conferences organized between congresses actual topics 

dedicated to pathophysiology, clinical nephrology, dialysis therapy and kidney transplantation were presented and discussed. Prof. Tadeusz 

Orłowski was the PSN president till 1986 and subsequently other known Polish nephrology leaders hold this function: Kazimierz Bączyk 

(Poznao: 1986-1989), Franciszek Kokot (Katowice: 1989-1998), Bolesław Rutkowski (Gdaosk: 1998-2004), Michał Myśliwiec (Białystok: 

2004- 2007), Andrzej Więcek (Katowice: 2007-2010), Jacek Manitius (Bydgoszcz: 2010-2013), Magdalena Durlik (Warszawa: 2013-2016) and 

Michał Nowicki (Łódź: 2016 – present). Number of PSN members has risen from 150 at the beginning to over 1000 nowadays. During this 

34 years regional structure of PSN was established and today 9 regional divisions are actively working. In 2014 Young Nephrologists’ Club 

was organized in PSN which is collaborating with Young Nephrologists’ Platform existing in the ERA-EDTA structure. PSN is collaborating 

closely with international (ISN, ERA-EDTA, IAHN) and Polish (Polish Transplantation Society) scientific societies. Many well known scientists 

from whole the world were recognized as Honorary Members of PSN. Coming to the end of this short presentation of the PSN activity it is 

worth to mention also that two journals are officially recognized by our society: Nefrologia I Dializoterapia Polska (Polish Nephrology and 

Dialysis Therapy) edited from 1997 in Kraków and Forum Nefrologiczne (Nephrological Forum) edited from 2004 in Gdaosk. 

 

KEYWORDS: Poland, nephrology, society, history 

 
 

Figure 1 - Prof. Tadeusz 
Orłowski (1957–2008) – first 
president of the Polish 
Society of Nephrology. 
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Subsequent Congresses were 
organized every three years 
in following cities: Kraków 
(1986), Gdaosk (1989), 
Katowice (1992), Lublin 
(1995), Poznao (1998), 
Kraków (2001), Białystok 
(2004), Wisła (2007), 
Bydgoszcz (2010), Wrocław 
(2013) and Łódź (2016).  

There were also annual 
scientific and educational 
conferences organized under 
the auspices of PSN like: 
 

1. “Advances in 
peritoneal dialysis” organized from 1996 in different 
nephrological centers – prof. B. Rutkowski and currently 
prof. M. Lichodziejewska-Niemierko (Gdaosk); 

2. “Advances in Nephrology and Hypertension” Polish-
German-Czech conferences organized from 1994 by turns 
in Poland (mainly in Wisła – prof. F. Kokot and Wrocław – 
prof. M. Klinger), Germany (mainly Gorlitz) and Czech 
Republic (mainly Liberec); 

3. Post ASN Meetings – Gdaosk Repetitory in Nephrology 
organized from 2002 by prof. B. Rutkowski; 

4. Katowice Seminar – Advances in Nephrology and 
Hypertension organized from 2001 by prof. A. Więcek; 

5. Top Nephrological Trends organized in Poznao currently 
by prof. A. Oko, earlier from 2002 as Great Poland Spring 
Nephrological Actualities by prof. S. Czekalski; 

6. Nephrocardiology – conference organized from 2005 in 
Białowieża by prof. M. Myśliwiec (Białystok) and currently 
by his successor prof. B. Naumnik (Białystok); 

7. Płock Nephrology Days organized between 1995 and 2005 
by dr M. Świtalski in Płock; 

8. Cracovian Dialysis Days – very special meeting organized 
on the biennial mode from 1994 until 2014 this meetings 
which is uniting all parties involved in dialysis – physicians, 
nurses, technicians, dietitians and patients was organized 
by prof. O. Smoleoski. After his sudden death in 2015 this 
important meeting is organized by his successors dr A. 
Smoleoska, mgr M. Liber and prof. J. Pietrzyk; 

9. Nephrological Conference in Włocławek organized from 
1992 by doc. J. Ostrowski. 

 
 

 
 

Figure 3 - Prof. Franciszek Kokot – initiator, propagator and third 
president of the Polish Society of Nephrology. 
 

 
 

Figure 4 - Prof. Bolesław Rutkowski and his successors in the Polish 
Society of Nephrology presidency: prof. Michał Myśliwiec and prof. 
Andrzej Więcek. 
 

 
 

Prof. Tadeusz Orłowski (Warsaw) 1983–1985 

Prof. Kazimierz Bączyk (Poznao) 1986–1989 

Prof. Franciszek Kokot (Katowice) 1989–1998 

Prof. Bolesław Rutkowski (Gdaosk) 1998–2004 

Prof. Michał Myśliwiec (Białystok) 2004–2007 

Prof. Andrzej Więcek (Katowice) 2007–2010 

Prof. Jacek Manitius (Bydgoszcz) 2010–2013 

Prof. Magdalena Durlik (Warsaw) 2013–2016 

Prof. Michał Nowicki (Łódź) 2016– 
 

   Table 1 - Presidents of the Polish Society of Nephrology. 

Figure 2 - Prof. Kazimierz 
Bączyk (1926–2016) – second 
president of the Polish Society 
of Nephrology. 

Figure 5 - Prof. Bolesław Rutkowski and current past president 
– prof. Magdalena Durlik and president prof. Michał Nowicki.  

Figure 6 – Members of the Polish Society of Nephrology 

66



 

G Ital Nefrol 2018; 35 (Supplement 70) – ISSN 1724-5990 – © 2018 Società Italiana di Nefrologia   

 

It is worth to mention that also Regional PSN divisions are 
organizing educational conferences at least 2–3 times during 
a year. Lectures during all these events were delivered not 
only by Polish speakers but also very often by eminent 
nephrologists from Europe and United States. It is worth to 
mention that many well-known scientists from whole the 
world were recognized as Honorary Members of PSN. Whole 
list of foreign PSN Honorary Members is shown in Table 2. 

 

 

One may recognize that among them are also active IAHN 
members like: G. Richet, S. Massry, G. Eknoyan, R. Ardaillou, 
A. Heidland and M. Mydlik. There are also twenty six eminent 
Polish nephrologists who were recognized as PSN Honorary 
Members (Table 3). 

 
 
 
 

Prof. Horst Klinkmann (Germany) 1986  Prof. Ram Gokal (United Kingdom) 1995 

Prof. Bruno Watschinger (Austria) 1986 Prof. Miroslaw Mydlik (Slovakia) 1995 

Prof. Rosario Maiorca (Italy) 1986 Prof. Eberhard Ritz (Germany) 1995 

Prof. Karl Koch (Germany) 1987 Prof. Robert W. Schrier (USA) 1996 

Prof. Adalbert Bohle (Germany) 1987 Prof. Walter Horl (Austria) 1997 

Prof. Albert Valek (Czech Republic) 1988 Prof. Tilman Drueke (France) 1997 

Prof. Istvan Taraba (Hungary) 1988 Prof. Karl Zenker (Germany) 1998 

Prof. Bengt Lindholm (Sweden) 1989 Prof. Saulo Klahr (USA) 1998 

Prof. Franklin H. Epstein (USA) 1989 Prof. Edward Slatopolsky (USA) 1998 

Prof. Henri Iahn (France) 1989 Prof. Francesco Locatelli (Italy) 2005 

Prof. John F. Maher (USA) 1989 Prof. Giuseppe Remuzzi (Italy) 2006 

Prof. Raymond Ardailou (France) 1990 Prof. Carmine Zoccali (Italy) 2008 

Prof. Gabriel Richet (France) 1990 Prof. Ian Macdougall (UK) 2008 

Prof. Karl J. Ulrich (Germany) 1992 Prof. Christopher Wanner (Germany) 2011 

Prof. Hans J. Gurland (Germany) 1992 Prof. Richard Johnson (USA) 2010 

Prof. Vittorio Bonomini (Italy) 1992 Prof. Gerard London (France) 2010 

Prof. Jürgen Bommer (Germany) 1992 Prof. Raymond Vanholder (Belgium) 2010 

Prof. Edward Johns (United Kingdom) 1992 Prof. Laszlo Rozsival (Hungary) 2013 

Prof. Shaul G. Massry (USA) 1992 Prof. Jürgen Floege (Germany) 2013 

Prof. August Heidland (Germany) 1993 Prof. Peter Stenvinkel  (Sweden) 2013 

Prof. Joel D. Kopple (USA) 1994 Prof. Kai U. Eckardt (Germany) 2014 

Prof. Alex M. Davison (UKed Kingdom) 1994 Prof. Johannes Mann (Germany) 2014 

Prof. Garabed Eknoyan (USA) 1994 Prof. Vladimir Tesar (Czech Republic) 2017 

Prof. John Wiliams (United Kingdom) 1994 Prof. Jonathan Fox (United Kingdom) 2017 
 
Table 2 - Foreign Honorary Members of the Polish Society of Nephrology. 

 
 

 
  Table 3 - Polish Honorary Members of the Polish Society of Nephrology. 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 
 
 

Prof. Jan Nielubowicz (Warszawa) 1986  Prof. Tomasz Szepietowski (Wrocław) 2008 

Prof. Tadeusz Orłowski (Warszawa) 1986  Prof. Zbylut Twardowski (Lublin/ Columbia)   2009          

Prof. Zygmunt Hanicki (Kraków) 1989  Prof. Witold Chrzanowski (Łódź) 2009 

Prof. Alfred Sicioski (Warszawa) 1992  Prof. Zofia Waokowicz (Warszawa) 2009 

Prof. Andrzej Manitius (Gdaosk) 1992  Prof. Stanisław Czekalski (Poznao) 2011 

Prof. Kazimierz Trznadel (Łódź) 1993  Prof. Michał Myśliwiec (Białystok) 2013 

Prof. Kazimierz Bączyk (Poznao) 1996  Prof. Andrzej Książek (Lublin) 2013 

Dr Irena Marcinek (Warszawa) 1996  Prof. Władysław Sułowicz (Kraków) 2013 

Prof. Franciszek Kokot (Katowice) 1998  Prof. Bolesław Rutkowski (Gdaosk) 2013 

Prof. Zenon Szewczyk (Wrocław) 1999  Prof. Edmund Nartowicz (Bydgoszcz) 2014 

Prof. Stefan Angielski (Gdaosk) 2006  Prof. Olgierd Smoleoski (Kraków) 2014 

Prof. Mieczysław Lao (Warszawa) 2006  Prof. Andrzej Więcek (Katowice) 2016 

Prof. Wojciech Rowioski (Warszawa) 2008  Prof. Jacek Manitius (Bydgoszcz) 2016 
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Number of PSN members has risen from 150 at the beginning 
to over 1000 nowadays (Figure 6). During this 34 years 
regional structure of PSN was established and today 9 
regional divisions are actively working. There are also several 
sections in the PSN central structure eg. historical, 
rehabilitation in chronic kidney disease, Polish Renal Registry 
and Polish Registry of Kidney Biopsy. In 2014 Young 
Nephrologists’ Club was organized in PSN which is 
collaborating with Young Nephrologists’ Platform existing in 
the ERA-EDTA structure. PSN is collaborating closely with 
international (ISN, ERA-EDTA, IAHN) and Polish (Polish 
Transplantation Society) scientific societies. It is worth to 
mention that Polish nephrologists played active role in these 
organizations. Prof. J. Roguski (Poznao) and prof. Stefan 
Angielski were members of the ISN Board in sixties and 
seventies. Later on prof. F. Kokot was a member of 
Nominating Committee and prof. A. Więcek – Head of the 
section organizing COMGAN CME courses and prof. B. 
Rutkowski member of the Historical Committee. Even closer is 
collaboration with ERA-EDTA where several Polish 
representatives were elected as members of the Council like: 
prof. T. Orłowski, prof. F. Kokot (3 times), prof. A. Więcek, 
prof. M. Klinger, prof. J. Małyszko. One have to remember 
that prof. A. Więcek after accomplishing his second term as 
Council member was elected as a Secretary- Treasurer and 
later hold most important position of ERA-EDTA President 
during last three years (2014-2017). Additionally prof. B. 
Rutkowski was a member of the Scientific Board of ERA-EDTA 
Registry and prof. R. Gellert director of the Registry Office. It 
is worth to mention that three Polish nephrologists were 
among founders of the International Society of Peritoneal 
Dialysis: prof. K. Bączyk (Poznao), prof. Z. Twardowski (Lublin), 
prof. P. Hirszel (Kraków) (4). Currently prof. M. 
Lichodziejewska-Niemierko is member of the Council in this 
Society. Very successful EuroPD Meeting was organised in 
2015 in Kraków coordinated by prof. W. Sułowicz (Kraków) 

and prof. Lichodziejewska-Niemierko (Gdaosk). Another 
scientific collaboration was maintained between PSN and 
International Society of Uremic Research and Toxicity (ISURT).  

B. Rutkowski was member of the Council, president elect, 
president and past president in this Society. He organized also 
very successful ISURT Congress in Sopot in 2007. Special 
attention has to be paid to collaboration with the 
International Association for the History of Nephrology 
(IAHN). Prof. B. Rutkowski spent in the IAHN Council four 
terms as member, president elect, president and past 
president of the Association. Doc. Janusz Ostrowski from 
Włocławek was Council member, president elect and 
currently he is holding position of IAHN president. Dr Marek 
Muszytowski from Toruo was Council member and currently is 
secretary treasurer. Three IAHN Congresses were organized in 
Poland: in 2004 in Gdaosk in 2010 in Toruo and in 2016 in 
Wieniec near Włocławek. All these events were organized in 
collaboration with PSN. 

Coming to the end of this short presentation of the PSN 
activity it is worth to mention also that two journals are 
officially recognized by our society: Nefrologia i Dializoterapia 
Polska (Polish Nephrology and Dialysis Therapy) edited from 
1997 in Kraków (Chief editor – prof. W. Sułowicz) and Forum 
Nefrologiczne (Nephrological Forum) edited from 2004 in 
Gdaosk (Chief editor – prof. B. Rutkowski). 

In summary we like to underline that during almost 35 years 
of PSN activity our Society help to establish high position of 
Polish nephrology among European countries both from 
scientific and practical point of view (5). This fact is the result 
of hard work of many people mentioned in this article and 
many other anonymous PSN members. We do hope that 
young generations of Polish nephrologists will keep this high 
level and also will remember about their mentors who 
established and developed PSN. 
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Paleohistory 
Two years ago I had the privilege of addressing the IAHN on the 
“prehistory” of dialysis, from the first ideas of fluid flow in 
tissues and in vitro systems in the 18

th
 century, until the first 

successful clinical dialysis in the 1940s. I now have the 
additional privilege to address the parallel evolution of the 
“prehistory” of renal transplantation, from first attempts at
skin grafting in the 18

th
 century to the first successful organ 

grafts in the 1950s and 60s. 
 

The idea of organ transplantation is deeply embedded in myth, 
such as the legend of the elephant-headed Ganesha
and more recently the much- illustrated (in more than 100 
churches) story of the brothers Cosmas and Damian, and their 
leg transplant from a (dead) moor into a sacristan (1) (Figure 1). 
 

Figure 1 - Saints Cosmas and Damian (3rd century CE) an
of the transplantation of the “black leg”. More than 80 versions of this 
miracle occur in churches in Europe (1). This one, from the brush of Fra 
Angelico (c1387-1455) dates from 1442 and is to be found in the 

Museo San Marco in Florence. 
 
In reality, although skin pedicle auto-grafting was invented in 
India in 600 BC, subsequent attempts to make use of this 

ABSTRACT 
The “prehistory” of organ transplantation began in the 19
earlier than it did. Organ transplantation required surgical vascular anastomoses, achieved in the late 19
and Carrel showed from 1902 that autografts could function, and along with others attempted renal xenografts. But the main re
activity was the emergence of the idea that some “biological incompatibility” caused their failure
Its complexity was realized as the many components of the immune reaction were identified 
this “bio-incompatibility” using benzol, gamma radiation and nitrogen mustard were rapidly described. Thus by the early 
possibility of organ transplantation with suppression of the reaction by chemical agents and/or irradiation became possible, 
were delayed for another 30 years. During the 1920s organ transplantation was hijacked by dubious practices,
testis xenografts. Work in the area was shunned as career
In 1935 Voronoy first realized the potential of the newly
again became a problem which surgeons were prepared to attack, principally in Boston and in Paris. Although all the 30+ grafts in
5 years failed, much was learned. Then as predicted by skin transfers, identical twins were transplanted 
no modification was used at first, but from 1958 radiation was used, new drugs such as corticosteroids then 6
synthesized, and transplantation was launched.
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Two years ago I had the privilege of addressing the IAHN on the 
dialysis, from the first ideas of fluid flow in 

century, until the first 
successful clinical dialysis in the 1940s. I now have the 
additional privilege to address the parallel evolution of the 

transplantation, from first attempts at free 
century to the first successful organ 

The idea of organ transplantation is deeply embedded in myth, 
headed Ganesha in India, 

illustrated (in more than 100 
churches) story of the brothers Cosmas and Damian, and their 
leg transplant from a (dead) moor into a sacristan (1) (Figure 1).  

 
Saints Cosmas and Damian (3rd century CE) and the miracle 

of the transplantation of the “black leg”. More than 80 versions of this 
miracle occur in churches in Europe (1). This one, from the brush of Fra 

1455) dates from 1442 and is to be found in the 

grafting was invented in 
nt attempts to make use of this 

treatment in injured and burnt patients as free grafts showed 
that only skin cropped from other areas of the same individual 
would persist. Much uncertainty remained, however, because 
whether or not a skin graft had “taken” lacked any good 
criterion for judgement until the 1950s. The story of skin 
grafting lies outside my own remit but see Brent (2) Hamilton 
(3) and Woodruff (4) for details
“transplantation” has a long history with had a vogue 
particularly in the 18

th
 century, fuelled by John Hunter’s interest 

in the subject, but again there was no actual transfer of living 
tissue, although implantation of teeth persists toda
 
Organ transplantation: the anastomosis of blood vessels
Organ transplantation in any form had to await techniques of 
joining blood vessels – vascular anastomosis. Advances in 
surgery including anaesthesia allowed attempts to do this in the 
second half of the 19

th
 century. The pioneers who first 

attempted this difficult task included Nicolai Vladimirovitch Eck 
(1849-1917) a Russian physiologist (Figure 2) who in 1877 
performed what may be the first vascular
anastomosis in a dog, using silk sutures. 

Figure 2 - (Left) Nicolai Vladimirovich Eck (1849
the first vascular anastomosis in 1877 using silk sutures 
shunt in a dog. (Centre) Erwin Payr (1871
soluble magnesium stents (Right) to achieve vascular union.

“prehistory” of organ transplantation began in the 19th century, and clinical transplantation might have begun in the 1920s, decades 
earlier than it did. Organ transplantation required surgical vascular anastomoses, achieved in the late 19th and early 20
and Carrel showed from 1902 that autografts could function, and along with others attempted renal xenografts. But the main re
activity was the emergence of the idea that some “biological incompatibility” caused their failure. 
Its complexity was realized as the many components of the immune reaction were identified – particularly lymphocytes. Modification of 

incompatibility” using benzol, gamma radiation and nitrogen mustard were rapidly described. Thus by the early 
possibility of organ transplantation with suppression of the reaction by chemical agents and/or irradiation became possible, 
were delayed for another 30 years. During the 1920s organ transplantation was hijacked by dubious practices,
testis xenografts. Work in the area was shunned as career-damaging for serious scientists. 
In 1935 Voronoy first realized the potential of the newly-dead as cadaver donors, but all his grafts failed. Around 1950 transplantation 

n became a problem which surgeons were prepared to attack, principally in Boston and in Paris. Although all the 30+ grafts in
5 years failed, much was learned. Then as predicted by skin transfers, identical twins were transplanted – and succeeded.
no modification was used at first, but from 1958 radiation was used, new drugs such as corticosteroids then 6
synthesized, and transplantation was launched. 

Renal transplantation, history of transplantation,  immunology of transplantation   

  

 

s Campus, King’s College, London 

treatment in injured and burnt patients as free grafts showed 
that only skin cropped from other areas of the same individual 

t. Much uncertainty remained, however, because 
whether or not a skin graft had “taken” lacked any good 
criterion for judgement until the 1950s. The story of skin 
grafting lies outside my own remit but see Brent (2) Hamilton 
(3) and Woodruff (4) for details. Likewise tooth 
“transplantation” has a long history with had a vogue 

century, fuelled by John Hunter’s interest 
in the subject, but again there was no actual transfer of living 
tissue, although implantation of teeth persists today. 

Organ transplantation: the anastomosis of blood vessels 
Organ transplantation in any form had to await techniques of 

vascular anastomosis. Advances in 
allowed attempts to do this in the 

century. The pioneers who first 
attempted this difficult task included Nicolai Vladimirovitch Eck 

1917) a Russian physiologist (Figure 2) who in 1877 
performed what may be the first vascular (venous portocaval) 
anastomosis in a dog, using silk sutures.  

 
(Left) Nicolai Vladimirovich Eck (1849-1917) who performed 

the first vascular anastomosis in 1877 using silk sutures – a porto-caval 
shunt in a dog. (Centre) Erwin Payr (1871-1946) who in the 1890s used 
soluble magnesium stents (Right) to achieve vascular union. 

century, and clinical transplantation might have begun in the 1920s, decades 
and early 20th centuries. Guthrie 

and Carrel showed from 1902 that autografts could function, and along with others attempted renal xenografts. But the main result of this 

particularly lymphocytes. Modification of 
incompatibility” using benzol, gamma radiation and nitrogen mustard were rapidly described. Thus by the early 1920s, the 

possibility of organ transplantation with suppression of the reaction by chemical agents and/or irradiation became possible, but in fact 
were delayed for another 30 years. During the 1920s organ transplantation was hijacked by dubious practices, such as “monkey gland” 

dead as cadaver donors, but all his grafts failed. Around 1950 transplantation 
n became a problem which surgeons were prepared to attack, principally in Boston and in Paris. Although all the 30+ grafts in the next 

and succeeded. For other grafts 
no modification was used at first, but from 1958 radiation was used, new drugs such as corticosteroids then 6-MP and azathioprine were 
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John Benjamin Murphy (1857-1916) of Illinois performed an 
end-to-end arterial vascular repair after a femoral gunshot 
wound using the same technique in 1897 which was widely 
publicisedand discussed. For smaller vessels, others in the 1890s 
used stents of glass or ivory, but Erwin Payr (1871
in Austria (Figure 2) in the 1890s used magnesium stents which 
later dissolved, with success (5). Here I must stray 
only time – into the territory of the companion talk by Raymond 
Ardaillou: the talented French surgeon Mathieu Jaboulay (1860

1913) (Figure 3) and his 
colleagues in Lyon 
returned to careful 
interrupted silk 
anastomoses on 
everted ends of the 
vessel(s) in 1896, 
without a stent (6). 
Working in Lyon also 
but in the anatomy, not 
the surgical department 
– was the subsequently 
famous and 
controversial figure of 
Alexis Carrel (1873
1944) (7, 8) (Figure 4) 
who is often credited 
alone as having solved 
the problems of 
vascular anastomosis 
and vascular 
transplantation.
 
Clearly Carrel, besi
being a brilliant 
technician was also an 
original, imaginative 
and highly creative 
surgeon. He must have 
been aware of the work 

in Jaboulay’s department, but chose continuous suturing, with 
the stiches only penetrating part of the vascular wall. He was
also able to obtain smaller and thinner needles and cotton 
thread. These he retained, but later turned to Jaboulay’s 
methods of stitching. He suggested the triangulation of a vessel 
with sutures still in use today, as well as the “Carrel patch”, 
again still in use more than a century later.  
 

Figure 4 - Alexis Carrel (1873-1944) a “master sewer” who perfected many 
techniques for vascular union still used today, in Lyon 1901
illustrated is the famous “Carrel patch” much used in renal 
transplantation. In Chicago, after emigrating to the USA, he did many dog 
transplants and, together with Guthrie (see below) postulated the 
“biological incompatibility” which led to graft loss. Later in life he, his 
ideas and life became controversial, for numerous reasons (see ref.8).

In 1953 Comroe wrote: 
“Between 1901 and 1910…Alexis Carrel performed every feat 
and developed every technique known to vascular surgery 
today..” 

Figure 3 - Mathieu Jaboulay (1860-1913) 
led a fruitful team in Lyon, in the 
department of Surgery and not that of 
Anatomy, where Carrel worked alone. In 
parallel with Payr in Vienna, he perfected 
silk suturing of vessels without stents 
during the 1890s, using straight needles 
and silk (or cotton) thread. In 1906 he 
made the first attempt at a human 
transplantation for uraemia, using a pig 
kidney transplanted on to the arm, and a 
goat kidney into the thigh of two 
patients. Both kidneys functioned for 
some days! He was killed in a train 
accident in 1913, and his team broke up. 
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1916) of Illinois performed an 
end arterial vascular repair after a femoral gunshot 

wound using the same technique in 1897 which was widely 
publicisedand discussed. For smaller vessels, others in the 1890s 

lass or ivory, but Erwin Payr (1871-1946) of Graz 
in Austria (Figure 2) in the 1890s used magnesium stents which 
later dissolved, with success (5). Here I must stray – for not the 

into the territory of the companion talk by Raymond 
he talented French surgeon Mathieu Jaboulay (1860-

1913) (Figure 3) and his 
colleagues in Lyon 
returned to careful 
interrupted silk 
anastomoses on 
everted ends of the 
vessel(s) in 1896, 
without a stent (6). 
Working in Lyon also – 
but in the anatomy, not 

surgical department 
was the subsequently 

famous and 
controversial figure of 
Alexis Carrel (1873-
1944) (7, 8) (Figure 4) 
who is often credited 
alone as having solved 
the problems of 
vascular anastomosis 
and vascular 
transplantation. 

Clearly Carrel, besides 
being a brilliant 
technician was also an 
original, imaginative 
and highly creative 
surgeon. He must have 
been aware of the work 

in Jaboulay’s department, but chose continuous suturing, with 
the stiches only penetrating part of the vascular wall. He was 
also able to obtain smaller and thinner needles and cotton 
thread. These he retained, but later turned to Jaboulay’s 
methods of stitching. He suggested the triangulation of a vessel 
with sutures still in use today, as well as the “Carrel patch”, 

 
1944) a “master sewer” who perfected many 

techniques for vascular union still used today, in Lyon 1901-2. Not 
illustrated is the famous “Carrel patch” much used in renal 

g to the USA, he did many dog 
transplants and, together with Guthrie (see below) postulated the 
“biological incompatibility” which led to graft loss. Later in life he, his 
ideas and life became controversial, for numerous reasons (see ref.8). 

“Between 1901 and 1910…Alexis Carrel performed every feat 
and developed every technique known to vascular surgery 

He was aiming to transplant endocrine glands which were at 
that time, together with their “hormones”, then a “hot” new 
topic. The need for his techniques was brought forcefully to the 
fore when in 1894 an Italian anarchist stabbed the French 
President Sadi Carnot in Carrel’s home town of Lyon, and 
severed his portal vein. Carnot bled to death because the 
surgeons in whose care he was could not suture the vessel, 
which Carrel could only lament –
his work in a seminal paper in the journal
The difficulty is that he did not work alone, as so many accounts 
of his work imply. In 1904 after failing to obtain a senor surgical 
post in Lyon (we can speculate why), he emigrated to French 
Canada, then to on the United Stat
entered the surgical laboratory of George Stewart in Chicago, to 
work under Charles Guthrie (1880
younger than he (9). 
 

Figure 5 - Charles Claude Guthrie (1880
assistant in Chicago. The two had a successful but later contentious 
partnership, and published a shoal of papers on vascular anastomosis in 
1905-6. They included the description of t
should have been called the “Carrel-Guthrie patch”.

 
But meanwhile interest in vascular anastomosis and organ 
grafting in Europe intensified: in 1902 (Imre) Emmerich Ullman 
(1861-1937) (Figure 6), a Hungarian from Pécs wo

Vienna in 1902 in another (the 
Second Medical) Clinic, Alfred 
von Decastello
(1872
grafts using stents (11). 
Unappreciated at the time, he 
also showed a great fall
lymphocytes following tying

the thoracic duct. Again there was no follow
observation. Decastello also described blood group AB in 1904, 
and myeloma kidney in 1909, and deserves to be better known. 
Another less well known observation was that of the Romanian 
N Floresco (12), who in 1905 used hirudin to prevent clotting, 
and implanted the transplanted ureter into the bladder of his 
dogs for the first time. But his allograft data are suspect as one 
native kidney was left in place, although one graft continued to 

Figure 6 - Imre (Emmerich) Ullman 
(1861-1937) did 
autotransplantation of the kidney 
in the dog in 1902 in Vienna, and 
later in the year a dog-goat 
xenograft which worked for some 
hours, but he did no more work in 
the area. 

  

He was aiming to transplant endocrine glands which were at 
that time, together with their “hormones”, then a “hot” new 
topic. The need for his techniques was brought forcefully to the 
fore when in 1894 an Italian anarchist stabbed the French 

Carnot in Carrel’s home town of Lyon, and 
severed his portal vein. Carnot bled to death because the 
surgeons in whose care he was could not suture the vessel, 

– and did. In 1902 he published 
e journal Lyon Médical (7). 

The difficulty is that he did not work alone, as so many accounts 
of his work imply. In 1904 after failing to obtain a senor surgical 
post in Lyon (we can speculate why), he emigrated to French 
Canada, then to on the United States. There after a period he 
entered the surgical laboratory of George Stewart in Chicago, to 
work under Charles Guthrie (1880-1963) (Figure 5), seven years 

 
Charles Claude Guthrie (1880-1963) was assigned Carrel as his 

assistant in Chicago. The two had a successful but later contentious 
partnership, and published a shoal of papers on vascular anastomosis in 

6. They included the description of the “Carrel patch” (right) - which 
Guthrie patch”. 

But meanwhile interest in vascular anastomosis and organ 
grafting in Europe intensified: in 1902 (Imre) Emmerich Ullman 

1937) (Figure 6), a Hungarian from Pécs working in 
Vienna (10), using Payr’s stents, 
autotransplanted a dog’s 
kidney from loin to its neck, 
with some function surviving: 
the first autotransplant – 
alongside Carrel and Guthrie’s 
similar work, also in 1902 (see 
below). That same year Ullman 
went on to transplant a kidney 
from a dog into a goat, which 
amazingly functioned for some 
hours, but he did not pursue 
this research further. Also in 

Vienna in 1902 in another (the 
Second Medical) Clinic, Alfred 
von Decastello-Richtwehr 
(1872-1960) did similar dog-dog 
grafts using stents (11). 
Unappreciated at the time, he 
also showed a great fall-off in 
lymphocytes following tying-off 

the thoracic duct. Again there was no follow-up to either 
observation. Decastello also described blood group AB in 1904, 

ma kidney in 1909, and deserves to be better known. 
Another less well known observation was that of the Romanian 
N Floresco (12), who in 1905 used hirudin to prevent clotting, 
and implanted the transplanted ureter into the bladder of his 

time. But his allograft data are suspect as one 
native kidney was left in place, although one graft continued to 
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secrete urea-containing urine for a week. In 1907 Rudolf Stich of 
Breslau (1875-1960) used the pelvic position for his autologous 
kidneys, as is now standard, as did Jacobus Henricus van Zaaijer 
(1976-1932) of Amsterdam the following year.
 
Work in Lyon went on – “la transplantation des organs sont à 
l’ordre du jour”. In 1906, Jaboulay made the first attempt 
at human transplantation (13). Reasonably he sought a donor 
organ from an animal – in two cases from a pig and a goat, the 
pig kidney being transplanted into the arm using the brachial 
artery, using a stent this time, in a patient with terminal 
uraemia. It functioned producing normal amounts 
the artery clotted on the third day. The goat kidney 
transplanted into the thigh of the second patient and similarly 
did well. Subsequent experiments in the next few years never 
duplicated these initial successes. 
 
This work in Lyon was followed in Berlin by further trials of 
more than one hundred renal transplants conducted by surgeon 
Ernst Unger (1875-1938) (14) (Figure 7) working in his own 
privately-funded clinic and laboratory, with support from the 
Countess Bose foundation. Most of these were in dogs, but In 
1910 he did a modern-looking experiment, using both kidneys 
of a pigtailed macaque en bloc into the thigh of his recipient, a 
young woman in advanced renal failure. It did not function 
however, despite having a short warm time, a
days later in pulmonary oedema. Unger’s paper contains the 
first illustration of a human renal graft (14). Fascinatingly, the 
post mortem histology of the kidney showed abundant 
lymphocyte infiltration – another first. 
 

Figure 7 - (left) Ernst Unger of Berlin (1875-1938). This cartoon was all I was 
able to find by way of an illustration of him. Unger worked alone in a 
privately-funded laboratory clinic, and in 1910 he used the two kidneys of a 
macaque pigtailed monkey transplanted en bloc into a young woman in 
advanced renal failure (right). This technique is used for young paediatric 
donors today. 

 
We must turn back from this European work to review the 
activities of Carrel and Guthrie in Chicago. Despite the huge 
difference in character, between the shy, rural and quiet 
Guthrie, and the bold, thrusting and confident Carrel the two 
co-operated productively in 1905-6, refining techniques of 
arterial suturing, and published 21 papers in a single year! 
plus 5 more under Carrel’s name alone. 
 
Some of these papers concern autografted kidneys, which 
Carrel had first performed in 1902 in dogs in Lyon, with success. 
With Guthrie, Carrel did a number of allografts and xenografts 
in – and between – cats and dogs from 1904 to 1906. But in 
1906, Carrel moved to the Rockefeller institute in New York, 
and only 6 years later in 1912 was awarded, alone, the Nobel 
Prize for his work in vascular surgery and transplantation (8). 
Not for the first time, the prize was awarded in a fashion which 
others disputed. At that time however the prize was only 
awarded to individuals, so a joint award was beyond the remit 
of the current Nobel committee (the rule was changed shortly 
afterwards and now awards to several individuals are almost 
inevitable). They had preferred the charismatic Carrel to the 
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With Guthrie, Carrel did a number of allografts and xenografts 

cats and dogs from 1904 to 1906. But in 
l moved to the Rockefeller institute in New York, 

and only 6 years later in 1912 was awarded, alone, the Nobel 
Prize for his work in vascular surgery and transplantation (8). 
Not for the first time, the prize was awarded in a fashion which 

At that time however the prize was only 
awarded to individuals, so a joint award was beyond the remit 
of the current Nobel committee (the rule was changed shortly 
afterwards and now awards to several individuals are almost 

the charismatic Carrel to the 

unworldly Guthrie. The latter’s only reply was major work on 
vascular surgery in 1912 (9), which along with the author were 
rapidly forgotten. Carrel’s subsequent stormy career and 
political philosophy and involvement has ensu
interest in this strange, complicated but immensely talented 
man (8) with a penetrating gaze amplified by two different iris 
colours. 
 
But all this early work on transplantation of organs has brought 
to the fore the idea, to quote Carrel and 
a “biologic incompatibility” between species which precluded 
successful transplantation, which was to dominate events down 
to the present day. Carrel was again at the forefront, and his 
colleague at the Rockefeller Institute, James 
Murphy (1884-1950) (Figure 8), even more so (15).

Figure 8 - Immunologists important in the dissection of the “biologic 
incompatibility” of Guthrie and Carrel. 
the MRC in London, whose career was limited by his alcoholism, (
James Baumgardner Murphy (1884-1950) of the Rockefeller Institute on 
New York a key player in the field. (
1937). All attributed graft loss principally
known as lymphocytes around 1912.  
(Courtesy Wellcome library, Rockfeller Institute and Wikipedia commons).

 
 
The immune system and the transplantation barrier in 1910
What was this “biologic incompatibility”? During the early, 
technical, years of kidney transplantation from 1902
major advances were made also in understanding what we now 
call Immunity. The history of this subject is vast and I will note 
here only ideas and facts strongly related to organ 
transplantation. It needs to be said here that the relevance of a 
large amount of work done from 1860 onwards using skin 
served only to confuse, right up to some of the data of Gibson 
and Medawar in the 1940s (see below). I
resulted from difficulties in assessing whether skin grafts had 
”taken” or not, and many deceived themselves on this point. 
More rewarding for organ transplantation was a huge amount 
done on the transplantation of various tumours from one
animal to another. 
 
Details of the genesis of protection against disease by prior 
exposure was developed over 200 years from the mid
and continues today (2, 16). The discovery of the various 
components of the reaction accelerated greatly in the ear
20

th
 century, after phagocytic white blood cells as defensive 

agents had been described by Ukranian Ilya Metchnikoff (1845
1916) in the 1880s, and then antibodies by Paul Ehrlich in 
Germany (1854-1915) in the 1890s and 1900s which led to 
unnecessary but productive rivalry, since both groups were 
correct – as so often happens when two opposing views, both 
with excellent data to support them, and in opposition. In 
addition on 1902 Viennese Karl Landsteiner (1868
described human blood groups, and Hans
of Munich and then Belgian Jules Bordet (1870
Paris unlocked alexine, later called by Ehrlich “complement”. All 
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major advances were made also in understanding what we now 
call Immunity. The history of this subject is vast and I will note 

facts strongly related to organ 
transplantation. It needs to be said here that the relevance of a 
large amount of work done from 1860 onwards using skin 
served only to confuse, right up to some of the data of Gibson 
and Medawar in the 1940s (see below). In large part this 
resulted from difficulties in assessing whether skin grafts had 
”taken” or not, and many deceived themselves on this point. 
More rewarding for organ transplantation was a huge amount 
done on the transplantation of various tumours from one 

Details of the genesis of protection against disease by prior 
exposure was developed over 200 years from the mid-1700s, 
and continues today (2, 16). The discovery of the various 
components of the reaction accelerated greatly in the early 

century, after phagocytic white blood cells as defensive 
agents had been described by Ukranian Ilya Metchnikoff (1845-
1916) in the 1880s, and then antibodies by Paul Ehrlich in 

1915) in the 1890s and 1900s which led to 
productive rivalry, since both groups were 

as so often happens when two opposing views, both 
with excellent data to support them, and in opposition. In 
addition on 1902 Viennese Karl Landsteiner (1868-1943) 
described human blood groups, and Hans Buchner (1850-1902) 
of Munich and then Belgian Jules Bordet (1870-1961) working in 
Paris unlocked alexine, later called by Ehrlich “complement”. All 
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these factors turned out to be important as aspects of 
recognition and elimination of foreign antigens, in
important in transplantation. All the investigators mentioned in 
this paragraph were awarded a Nobel Prize. 
 
Thus by only the second decade of the 20

th

that organ and tissue grafts were destroyed through 
mechanisms important in defence against foreign organisms 
had emerged, but details remained scanty. Georg Schöne (1875
1960) born in Berlin trained with Ehrlich, and did work on skin 
and tumour transplantation. In his book of 1912 (17), his 
observations led him to the first us
term transplantations immunität. He described accelerated loss 
of second grafts between the same individuals. His 
contemporary Erich Lexer (1867-1937) of Vienna (18) (Figure 8) 
had the same idea, describing a “reaction” to the graft, which 
resulted in destruction of all unmodified homografts. In his 
book he described also for the first time the longer survival of 
grafts between close relatives, and most severe and rapid 
across race differences. In London yet another brilliant pupil of 
Ehrlich, Ernest Bashford (1873-1923) (Figure 8) (19) confirmed 
Schöne’s observation of accelerated second
made careful histological studies showing invasion by 
lymphocytes and plasma cells, whilst no circulating antibody 
was detectable in the same individuals. He retired, and died 
young, of alcoholism. 
 
But Bashford was forgotten, as less forgivably was James 
Baumgardner Murphy (1884-1950) (15), a pupil of Rous working 
at the Rockefeller Institute, who showed that transfusion of 
adult spleen cells (mostly lymphocytes) would prevent the 
taking of tumours on to the yolk sacs of chicken embryos (a 
technique he pioneered). Only recently since the 1950s has the 
scope of Murphy’s work on transplantation been rediscovered. 
But at that time lymphocytes were viewed as static cells, 
despite several suggestions to the contrary in previous decades, 
which long handicapped understanding 
importance in graft destruction. Also, a now obscure 
embryologist John Beard (1857-1924) (20) working in Edinburgh 
had described in 1899 that the thymus was the origin of 
lymphocytes (21), but yet again this work was forgotten and the 
function of the thymus considered a “mystery” for another half
century. 
 
Most surprising of all was the rapid acquisition in this early era 
of information on how to modify the immune system. Murphy 
was a lead figure in this, with the clear idea that removal o
inactivation of lymphocytes would improve graft survival in 
tumours. X- irradiation had been described from 1895, but was 
quickly seen to have effects in suppressing bone marrow and 
the lymphoid system. Ludwig Hektoen (1863-
Chicago showed that antibody levels were depressed by X rays 
(22), and Murphy showed they prolonged the survival of rat 
tumour grafts, with Hektoen. But easier agents were at hand. 
Glanville Yeisley Rusk (1875-1943) (Figure 9). 
 
In California in 1914 showed that benzol would depress 
antibody formation (23). This agent had been available since 
1890s and proved toxic, leading to a selective marrow 
depression, principally of white cells. Murphy used this agent as 
well, and splenectomy. 
 
It is tempting to speculate what exchanges of ideas and 
experiments there may have been between Murphy and Carrel 
in adjacent labs at the Rockefeller prior to WW1. David 
Hamilton (3) trawling the reports of the Rockefeller Institute, 
discovered a statement by the director, Simon Flexner,
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Figure 9 - Two pioneers of modulation of immunity. (
(1863-1951) of the John McCormick Institute in Chicago (now the Hektoen 
Institute), who studied irradiation, benzol and nitrogen mustard, and 
(Right) Glanville Yeisley Rusk (1875-1943) of California who first n
benzol depressed antibody formation.

 
Benzol was not the only chemical immunosuppressant available. 
Studies by the husband and wife team of Edward and Helen 
Krumbhaar at the front in World War 1 from 1915 onwards 
showed that soldiers exposed to m
marrow depression and reduced white cell blood counts (24). In 
1921 Hektoen followed his work on benzol with similar studies 
of nitrogen mustard. 
 
Hamilton (3) describes a major surgical meeting held in New 
York on the eve of World War 1 in Europe, one of whose three 
main subjects was – transplantation of organs and tissues. This 
meeting was attended by Ullman, Morestin from Paris, Lexer, 
Villard from Lyon – and Carrel, who presented a ”road map” of 
where studies in the area would go. T
reported the meeting extensively, finishing:
“all our efforts must now be directed towards the biological 
methods which will prevent the reaction of the organism against 
foreign tissue and allow the adapting of homoplastic grafts to 
their hosts…” 
 
Clearly transplantation as a clinical technology was about to 
take off – in 1914. The “gap” in advancement of transplantation 
studies which followed has been highlighted and described in 
detail by David Hamilton (3, 8). 
 
What went wrong? 
Undoubtedly the world war on a scale unprecedented had 
major effects, destroying especially the German economy and 
institutions, meetings and international exchange of ideas and 
people. German innovation had been central to the field, as the 
account above shows. Carrel, although in his 50s, returned from 
the USA and became an officer in the French Army at the Front 
during the war, and changed his interests completely in the 
following decades. Except in the United States, economies such 
as those of France and Britain were in a poor state, and 
research declined in quantity. 
 
Also, the continued defeats by rejection of other than 
autologous grafts, from skin to whole organs, hung heavily over 
the field. Rather than the successes of the pre
transplantation, these ideas now became dominant. In the 
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increasingly important United States, it was not a field in which 
to be involved – especially in the light of many scandals which 
emerged in the 1920s. What little science was done in that 
decade was confused, with no attempt to build on the fertile 

idea of modifying the now 
well-developed reaction 
to allografting using 
chemical agents. 
individuals in America 
kept the flame alight, 
particularly German 
immigrant Leo Loeb 
(1865-1959) in St Louis 
(25) (Figure 10), and Frank 
C Mann (1887
the Mayo clinic working 
on lymphocytes, but 
neither moved knowledge 
much beyond what that 
been attained before and 
during the war. However 
Loeb was convinced that 
the tissue reactions to 
foreign grafts was a 
fundam
reaction of importance, 
and 
infiltration. Its basis must 
be some individual set of 

markers which could be recognised as foreign by the host, 
exemplified by his work on interfamilial grafting (25).
 
Finally, there had been a general shift of emphasis and funding 
from clinically-oriented research to basic biology.
 
Even worse, the major events of the 1920s in the 
transplantation field were the quackery and scandal of gland 
transplants, particularly involving slices of human testis, and 
whole testes from apes into humans. This field was led by the 
work of the Russian Sergei Voronoff (1866
object of returning sexual potency, or even of a general 
rejuvenation. The gland or tissue slices were placed within the 
scrotum and excellent results reliably obtained, i
propagators were to be believed – which they were. Ovarian 
grafts were also popular. A large amount of effort and money 
was dissipated, and the reputation of the idea of 
“transplantation” effectively destroyed as science. By 1930 the 
field was a career no-go area for young investigators. I will not 
waste space or time detailing this shameful period in surgery, 
when so many deceived themselves, as well as others. Even into 
the 1950s there persisted proponents of spurious ideas that 
various glands (thyroid, parathyroid, ovary, testis) were capable 
of avoiding an immune reaction, if suitably manipulated by 
culture, storage, cooling or other treatments.
  
A revival in the 1930s and 1940s? 
The next event of importance was a series of human transplants 
done in an unlikely site, and unknown to almost all surgeons 
and physicians outside Russia until the 1950s. The major 
importance was that this surgeon used a new source of 
potential organs – the newly deceased cadaver. The question of 
where one could obtain human kidneys (or other organs) for 
transplantation had never been properly explored, and the idea 
of living donors had never arisen publicly. 
 
The surgeon was Yuri Yurevich Voronoy (1895
a Ukranian surgeon with a good training in surgery i

Figure 10 - Leo Loeb (1865-1959) of St 
Louis, one of the few serious scientists 
who continued to study transplantation 
immunology in the 1920s. He established 
and related the key concepts of cellular 
immunology. 
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The next event of importance was a series of human transplants 
in an unlikely site, and unknown to almost all surgeons 

and physicians outside Russia until the 1950s. The major 
importance was that this surgeon used a new source of 

the newly deceased cadaver. The question of 
an kidneys (or other organs) for 

transplantation had never been properly explored, and the idea 

The surgeon was Yuri Yurevich Voronoy (1895-1961) (Figure 11), 
a Ukranian surgeon with a good training in surgery in the clinic 

of Vasili Shamov in Kharchiv. In April 3
cadaver kidney into the right thigh a woman with acute renal 
failure from mercuric chloride poisoning for four days, with 
anuria (26). He wrote: 
“transplantation of primate organs and above all domestic 
animals… have failed utterly. The only source of grafts is 
cadavers, since the donor does no suffer a loss.”
 

Figure 11 - Yurii Yurevich Voronoy (1895
1934 performed the first human-to-
donor, which he advocated as the only possible source 
does not suffer any loss”. The illustration on the right is taken from the 
German re-publication of his paper attributed to “Ű Woronoy”.

 
Voronoy may well have got this idea from the frequent 
employment of cadaver blood for transfusion in the Ukraine by 
Sergei Yudin (1891-1954), a pioneer of blood transfusion 
first civilian blood bank. Voronoy moved to Kherson in Southern 
Ukraine in 1931, where he planne
temporary measure at least for patients with mercury 
poisoning, usually taken to procure abortion or for suicide, but 
sometimes accidentally. He had observed splenic and lymph 
node shrinkage in such patients, and reasoned they 
better accept a graft. He had also done transplantation in dogs 
previously. 
 
This first human-human transplant and its course are 
meticulously described (25): the donor was a 60
dead for 6 hours; the donor blood group was noted to be B, and 
the recipient 0, i.e. incompatible. The kidney barely worked and 
an exchange transfusion of citrated group 0 blood was given, in 
part to remove some mercury. The patient died after 2 days 
(sadly, as she had wished). The operation was done under local 
anaesthetic into the right thigh; the ureter was left free.
 
His work was published in Russia, Germany and even Spain, but 
did not come to general attention in the West until a search by 
David Hume of the literature in 1954 (see below). Voronoy did 
another 5 kidney grafts up to 1949 back in Kiev, but detailed 
results are not available and none seem to have succeeded for 
any length of time. This not surprising, since politically
Soviet biological dogma forced the organs to be stored from 1 
to 20 days before transplantation!
 
In retrospect, the next major event was the publication i
of a landmark paper (27), from Tom Gibson (1915 
surgeon and head of the Glasgow burn unit, and Peter Medawar 
(1915 -1987 (Figure 12). In the UK, World War II resulted in an 
input of money and energy into the treatment of the hugely 
increased number if major burns casualties, fuelling in turn a 
resurgence of interest in skin grafting.
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David Hume of the literature in 1954 (see below). Voronoy did 
another 5 kidney grafts up to 1949 back in Kiev, but detailed 

none seem to have succeeded for 
any length of time. This not surprising, since politically-dictated 
Soviet biological dogma forced the organs to be stored from 1 
to 20 days before transplantation! 

In retrospect, the next major event was the publication in 1943 
of a landmark paper (27), from Tom Gibson (1915 -1993) a 
surgeon and head of the Glasgow burn unit, and Peter Medawar 

1987 (Figure 12). In the UK, World War II resulted in an 
input of money and energy into the treatment of the hugely 

d number if major burns casualties, fuelling in turn a 
resurgence of interest in skin grafting. 
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Figure 12 - (Left) Peter Medawar (1915-1987) immunologist and Nobel 
laureate and (Right) Tom Gibson (1915-1993) plastic surgeon of Glasgow. 
Their observations on skin grafting established that these were rejected by 
an immune mechanism, but misled in suggesting that antibodies were 
principally responsible for this (Courtesy Wikipedia commons and Glasgow 
University). 

 
A badly burned young woman received multiple
grafts from her brother, and the results became a classic paper, 
showing finally, and conclusively, that allografted skin 
did not survive indefinitely, and confirming that second
grafts rejected more quickly. Odd things had appeared, in tha
the grafts rejected later than expected, and that they contained 
little or no cellular infiltrate – leading the pair to the conclusion 
that rejection depended on antibody rather than lymphocytes. 
Also they still believed that these were local cells, as t
thought that lymphocytes did not move much or at all, as 
Gowans destroyed this idea for good only in 1959. The patient 
was ill and may have had poor immunity, and the donor may 
have been tissue compatible, accounting for the lack of 
infiltrate. Medawar’s successor in Oxford, Avrion Mitchison 
(1928- fl.) restored emphasis to the Murphy
lymphocytes as the main mediators of tissue reaction to 
grafting, whatever their origin might be. 
 

During the 1940s in particular are rumours 
kidney transplants done under irregular circumstances, details 
of one of which are preserved (3, 4). This was the placement of 
a kidney in Boston in 1945, obtained from a deceased relative of 
a staff member, on to the arm of a woman with 
failure (there was then no dialysis available). The graft 
functioned for 4 days until the patient’s own kidneys recovered 
function and she went home. Sadly however she died not long 
afterwards from hepatitis. The surprise is that this clandesti
transplant was done by three interns: David Hume, later a 
leading transplant surgery, Charles Hufnagel equally a well
known cardiac surgeon, and Ernest Landsteiner, urologist and 
son of Kurt Landsteiner – at the Peter Bent Brigham hospital. 
Another “clandestine” transplant is mentioned by Hamilton (3, 
p. 168). 
  

The 1950s – clinical transplantation emerges
For reasons that are now hard to discern, around 1950 surgeons 
began to ignore the pessimism of the immunologists that 
allografts simply could not survive immune attack, and started 
doing human renal transplants nevertheless. They accepted in 
their collective ignorance that they knew of no agent which 
they could modify any immune reaction to the graft 
though they might from the start have used at least irradiation, 
and perhaps benzol or nitrogen-mustard
They hoped, not knowing of all the work done around 1910
that at least some grafts would be successful without any 
immunotherapy. This period is rich in testimony from the 
participant surgeons physicians and immunologists and thus is a 
field which can be explored by historians. 
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Figure 14 - On the left is Ruth Tucker (1906
duties, recipient of a cadaver kidney transplanted by Richard Lawler (1895
1982) in Chicago in 1950 (Right). Lawler intended to “start something”, and 
he certainly succeeded, as another two dozen grafts were done in the 
following decade, most without any immune modification save 
corticosteroids in small doses in some cases. In 1958
used to modify recipients and a number survived long

 
One of the earliest to do this type of unmodified transplant was 
Richard Lawler (1895-1982) in Chicago in 1950 (28) (Figure 14), 
who performed a cadaver kidney transplant into a woman of 44 
called Ruth Tucker, with advanced polycystic kidney disease and 
severe symptoms, of a kidney from a cirrhotic patient who had 
just died; as he said “ I was only trying to get it started
five people packed in to watch the operation. One cystic kidney 
was removed, and the blood group
its bed. The kidney functioned
decreased in size, and was subsequently removed 
the patient retaining her superior health and lived further 4 
years. The remaining cystic kidney must have increased its renal 
function. Lawler achieved his aim, as his att
teams in Boston and Paris. 
 

Figure 15 - The French teams in 1951. Above left Charles Dubost (1914
1991) of the Necker Hôpital, and Marceau Servelle (1912
Strasbourg. Below left, René Küss (1913
Hôpital Foch, below right Jean Hamburger (1906
French Nephology, who had dreamed for years of successful renal grafting. 
A dozen grafts were done in France in 1951
cadaver donors. 

 
Thus the centre of attention turned to France, as Raymond 
Ardaillou discusses in a companion paper, proposed and carried 
through principally by Jean Hamburger (1909
who had planned transplantation from the late 1940s. A good 

  

 
is Ruth Tucker (1906-1954) doing her housewife 

duties, recipient of a cadaver kidney transplanted by Richard Lawler (1895-
). Lawler intended to “start something”, and 

two dozen grafts were done in the 
following decade, most without any immune modification save 
corticosteroids in small doses in some cases. In 1958-1962, irradiation was 
used to modify recipients and a number survived long-term. 

this type of unmodified transplant was 
1982) in Chicago in 1950 (28) (Figure 14), 

who performed a cadaver kidney transplant into a woman of 44 
called Ruth Tucker, with advanced polycystic kidney disease and 

from a cirrhotic patient who had 
I was only trying to get it started”. Forty-

five people packed in to watch the operation. One cystic kidney 
was removed, and the blood group-compatible kidney place in 
its bed. The kidney functioned for about 50 days, then 
decreased in size, and was subsequently removed – but with 
the patient retaining her superior health and lived further 4 
years. The remaining cystic kidney must have increased its renal 
function. Lawler achieved his aim, as his attempt encouraged 

 
The French teams in 1951. Above left Charles Dubost (1914-

1991) of the Necker Hôpital, and Marceau Servelle (1912-2002) of 
Strasbourg. Below left, René Küss (1913-2006) of the Hôpital Cochin then 

pital Foch, below right Jean Hamburger (1906-1986), the “godfather” of 
French Nephology, who had dreamed for years of successful renal grafting. 
A dozen grafts were done in France in 1951-2 using “free” kidneys and 

tion turned to France, as Raymond 
Ardaillou discusses in a companion paper, proposed and carried 
through principally by Jean Hamburger (1909-1992) (Figure 15) 
who had planned transplantation from the late 1940s. A good 
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summary of this work, at different sites, is given in Table IV of 
Woodruff’s book (4, pp. 521-5). In early January 1951, Charles 
Dubost (1914-1991) in the Necker hospital in Paris, and 
Marceau Servelle (1912-2002) a vascular surgeon in Strasbourg 
(Figure 15) obtained the two kidneys of a cond
who had just been guillotined, which were placed in blood 
group- matched recipients, into the pelvis. Both patients died at 
20 and 17 days of complications – but with functioning kidneys, 
and at post mortem neither showed much cellular infil
Later in that same month René Küss (1913
15, Figure 19) then at the Hôpital C chin, performed the first of 
6 mostly cadaver transplants (29) but on this occasion using a 
“free” kidney, subject to nephrectomy for ureteral problems, as 
a donor. He also used kidneys from the guillotine, an experience 
he described later as “extrêmement pénible”. After all this work, 
in one of his papers in 1952 he made the following prescient 
statement “... in the present state of knowledge, the only 
rational basis for kidney replacement would be between 
monozygotic twins”. He perfected the pelvic placement of the 
kidney still current today, and the tricky anastomosis of the 
ureter into the bladder. 
 

Figure 17 - (Left) David Hume (1917-1973). Encouraged by
chief of surgery at the Peter Bent Brigham hospital he began in 1951 a 
series of more than a dozen unrelated cadaver transplants, most done 
without any modification. Unlike the Paris transplants, which were placed 
in the pelvis, these were grafted into the thigh with a cutaneous 
ureterostomy. One functioned 5 ½ months, but all were rejected. (
Gordon Murray (1894-1976) of Toronto, a solitary and secretive, but 
brilliant and innovative cardiac surgeon who had developed and used an 
artificial kidney. He transplanted more than 4 uraemic patients in 1951
One of them was apparently well when lost to follow
later. Whether she made a spontaneous recovery from her nephrotic 
syndrome or not, is unclear. 

 
Next up was Gordon Murray (1894 -1976)
Toronto, Canada (30), primarily a cardiac surgeon but who did 
research on heparin, built and used for several years a static coil 
artificial kidney from 1946. He performed, after much work in 
dogs, four, maybe more human cadaver renal transplantations 
in 1951; but few details (as was usual for Murray) are available. 
It appears that irradiation was used in at least one of these 
cases, showing that Murray had been in the library as well as 
the OR. One of his patients was reported to be at work and well 
15 months after transplantation but we know nothing of his 
residual function of her own kidneys. Murray did further grafts 
of which no account exists. 
 
Back to Paris in 1952, and Hamburger’s team at the Necker 
hospital were presented with an agonizing problem (31): a 16 
year old carpenter, Marius Renard, fell off a scaffold at work, 
and ruptured a kidney which continued to bleed. It was 
removed, as was normal under such circumstances. But he was 
now anuric; he had had only a single kidney: what to do? 
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series of more than a dozen unrelated cadaver transplants, most done 
without any modification. Unlike the Paris transplants, which were placed 

grafted into the thigh with a cutaneous 
ureterostomy. One functioned 5 ½ months, but all were rejected. (Right) 

1976) of Toronto, a solitary and secretive, but 
brilliant and innovative cardiac surgeon who had developed and used an 

ficial kidney. He transplanted more than 4 uraemic patients in 1951-2. 
One of them was apparently well when lost to follow-up about 2 years 
later. Whether she made a spontaneous recovery from her nephrotic 

1976) (Figure 17) of 
Toronto, Canada (30), primarily a cardiac surgeon but who did 
research on heparin, built and used for several years a static coil 
artificial kidney from 1946. He performed, after much work in 

cadaver renal transplantations 
in 1951; but few details (as was usual for Murray) are available. 
It appears that irradiation was used in at least one of these 
cases, showing that Murray had been in the library as well as 

orted to be at work and well 
15 months after transplantation but we know nothing of his 
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Back to Paris in 1952, and Hamburger’s team at the Necker 
sented with an agonizing problem (31): a 16 

year old carpenter, Marius Renard, fell off a scaffold at work, 
and ruptured a kidney which continued to bleed. It was 
removed, as was normal under such circumstances. But he was 

gle kidney: what to do? – 

dialysis was not available at the Necker at that time, in any 
form. Then his mother made an offer: “
to my son, who is dying before my eyes
Hamburger and his team replied in the affirmative
operation itself, the first living donor kidney graft [done using 
the Küss technique by urologist Louis Michon (Figure 13)] went 
faultlessly; the kidney functioned immediately and went on 
functioning until 21 days, when it faltered and stopped on the
22

nd
. Marius died in uraemia. But so much was learned from 

this attempt (31). The histology of the kidney showed an 
intense infiltration of cells. The Küss surgical technique worked; 
the local and systemic signs of a rejection were observed and 
recorded, and the histology studied. And one hopes that Mme 
Renard felt that all had been done to help her son, as she 
wanted – but she probably did not know about the lack of 
dialysis, although this would only have postponed the inevitable 
a week or two because of the then inevitable access failure.
 

Figure 16 - The first living related renal transplant. 
year old carpenter whose single kidney had been removed after rupture in 
a work accident, and right, his mother who volunteered to donate him the 
kidney in 1952 which prolonged his life by just 22 days, in a ward of the 
Hôpital Necker in Paris. (Pictures courtesy of Gabriel Richet).

 
Meanwhile in 1951, the team in the Peter Bent Brigham hospital 
in Boston, supported by chief surgeon Francis D Moore and led 
by David Hume (1917-1973) (Figure 17), had rapidly done 6 of a 
series of grafts (9 were included in their paper of 1955 (32) after 
preliminary note in 1952). All the remaining kidneys were done 
during the next two years, together with another probable half 
dozen, who one imagines may have done worse than those in 
the publication. The Peter Bent Brigham team had the 
advantage over the team at the Necker in that had on site John 
Merrill and his modified Kolff dialysis machine, which could be 
used before transplantation (as in their first transplant), and for 
a while at least after graft failure. All these early grafts were 
placed in the thigh with a free ureter, as Voronoy had done. The 
most exciting thing about this series was that one graft lasted 5 
½ months in a young physician from South America. The others 
failed from immediately to a week or two only. One patient 
with polyarteritis had recurrence of his disease in the graft 
ominous sign of a future problem. Much was learned from this 
series despite the failure of all the grafts, and some would 
consider it right to stop the “prehistory” clock with this paper, 
and that discussed in the next paragraph published about the 
same time. But I believe that
suppression is part of prehistory.
 
In 1954 a new patient with uraemia Richard Herrick, aged 23, 
was referred to the Boston team by a Chicago physician Dr 
David C Miller, who pointed out that Herrick had an identical 
twin Roland, and maybe the twin could provide a kidney, as 
Küss had suggested could avoid an immune reaction (Figure 18). 
The new divisional head surgeon after David Hume left, Joe 
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In 1954 a new patient with uraemia Richard Herrick, aged 23, 
was referred to the Boston team by a Chicago physician Dr 
David C Miller, who pointed out that Herrick had an identical 
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Murray, was a plastic surgeon, and familiar with the work on 
identical twins and skin grafts from the 1940s. At Christmas 
1954, after some regular haemodialysis supervised by Merrill, 
Herrick was ready to receive his brother’s kidney; acceptance of 
a skin graft and fingerprinting had demonstrated their identity. 
After preliminary haemodialysis to improve Richard’s condition, 
the kidney was placed in the pelvis and the ureter implanted in 
the bladder in the Küss method (33), and maintained Richard 
for 8 years, when it failed because of recurrent 
glomerulonephritis. Roland survived until 2010. So
half a dozen twins referred as a result of the huge publicity did 
even better (34); the Helm twins Edith and her donor Wanda 
were operated on in May 1956 in Boston, and after having had 
a baby on the way, Edith survived to die in 2011, aged 76.
Wanda survives. Also the Valentine twins, transplanted in 1960 
aged 12 years, were still both alive in 2017, 57 years later.
 

Figure 18 - Real success at last 1954 in Boston. Top: on the Left, sitting are 
the two Herrick identical twins, Richard (recipient) (1931 
years, and Roland (donor) (1931 - 2010). Behind them are (left to right) Joe 
Murray (1919-2012) plastic surgeon, John Merrill (1917
and J Hartwell Harrison (1909-1984), urologist. Right, Joe Murray who 
(unlike the others - and Jean Hamburger in Paris) alone survived to receive 
the Nobel prize in 1990. René Küss (died 2006) was ignored, to fury in 
France.  
Below, on the left Edith Helm (1935-2011) who received a kidney from twin 
sister Wanda (right) in May 1956, which served her well for 55 years. She 
also was the first transplant recipient to have a baby, in 1958.

 
But the blunt fact remained in 1954 that it was known that 
kidneys behaved just as skin had eventually been proven to: 
autografts or isografts survived long-term, allografts only days 
or at most weeks. William (Jim) Dempster (1918
13) in London, and Morten Simonsen (1921
Copenhagen and the UK studied this “ rejection” phenomenon 
in detail in in the early 1950s, detailing (35, 36) that it was a cell
mediated phenomenon, depended on recognition of individual
specific antigens, and re-discovering the studies of the “lost 
years” of 1910-20. Dempster believed strongly that the 
operation had to be proved in animals, before doing any clinical 
experiments throughout the 1950s: in this he was wrong as 
species reactions are so different. Dempster was also the first to 
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Immunosuppression and tolerance
In retrospect it remains surprising, now that attempts to do 
unmodified transplants in human recipients had begun around 
1950, that the earlier data from the 1910s and 20s on radiation 
and chemical immuno-suppression were not mined earlier. It 
took until 1958, when about a dozen or more unmodified grafts 
had been done in non-twins (4), for these ideas to be exploited 
again. However in this field, just as skin grafts had proved 
different from kidney grafts, now dogs proved to be different 
from humans in their reactions to both irradiation and to 
immunosuppression. This obscured progress and thought in 
important ways. Eventually empirical trials in humans proved 
most important route of progression.
 
Radiation was the first approach to be resurrected in 
transplantation, now that atomic bombs had been used and 
nuclear power plants built – but not until 1958. These events, 
awful and potentially transformational, gave sad but vital data 
on irradiated humans which re
marrow was suppressed and circulating cells reduced in 
number, antibodies diminished, and in animals allograft survival 
prolonged. Protection of the spleen and bone marrow led to 
survival, but with lymphocytes still pictured as sessile cells until 
1959, humoral factors were postulated to explain this. But by 
1956 a Kuhnian paradigm shift had occurred, and the idea of 
migratory immune cells became acc
although not proved until 1959 by Gowans. What had been a 
search for radiation protection turned into a strategy for 
inducing tolerance. John Merrill was forward
projected that marrow infusions could lead to tolerance, whic
was supported by work using donor marrow infusions in 
irradiated, skin-grafted mice by John Main and Raymond Prein 
at the National Cancer Institute (37). But how much irradiation 
should be used? – too much would simply kill the recipient, and 
too little would be ineffective. 

Figure 13 - Surgeon William (Jim) Dempster 
(1918-2008) of the Hammersmith and St 
Marys hospitals in London is on the right in 
this picture. He studied rejection from 1951 
to 1957 at the RC Surgeons lab at Downe in 
Kent, UK. He published more than 100 
papers on the subject, confirming that the 
reaction was cell-mediated, although 
antibodies were still allowed a role. On the 
left is Urologist Louis Michon, who 
performed the first living donor 
transplantation, in Paris in 1952 (see 
below). (Picture courtesy of 
Hamilton). 

  

re-discover irradiation 
as a tool to modify 
the process, but in 
dogs this was rarely 
successful. Despite his 
scepticism, he took 
part in the first renal 
transplant in the UK in 
1956, organized by 
Ralph Shackman 
(1910-1981), urologist 
at the Hammersmith 
hospital, who later 
ran the successful 
programme of renal 
transplantation there. 
The key question was 
now whether in 
humans could 

chemical or other 
methods depress this 
mechanism of 
“rejection”; or even, 
could tolerance be 
induced in adult 
humans, as Medawar 
and colleagues had 
achieved in neonatal 
mice in 1953? 
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too much would simply kill the recipient, and 

Surgeon William (Jim) Dempster 
2008) of the Hammersmith and St 

Marys hospitals in London is on the right in 
this picture. He studied rejection from 1951 
to 1957 at the RC Surgeons lab at Downe in 
Kent, UK. He published more than 100 

s on the subject, confirming that the 
mediated, although 

antibodies were still allowed a role. On the 
left is Urologist Louis Michon, who 
performed the first living donor 
transplantation, in Paris in 1952 (see 

 David 
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Figure 19 - The “other” team in Paris, who often are forgotten: the Hôpital 
Foch. Above left, Marcel Legrain (1923 -2003), Nephrologist, above right, 
René Küss (1913-2006), surgeon. Below, in July 1960 the first unrelated 
lving donor transplant. Mme Gen. stands centre with her brother-in-law 
donor just behind her on her left, and flanked by Küss (right) and Legrain 
(left) and members of their team of doctors and nurses. She had been 
irradiated before grafting. (pictures courtesy of Marcel Lagrain and René 
Küss) 

 
A “fortunate” accident with a nuclear reactor in Yugoslavia led 
to six patients being treated in Paris by bone marrow 
transplantation by haematologist Georges Mathé (1922- 2010), 
which gave data suggesting a dose limitation of about 400-450 
rad (the unit then in use) for relatively safe irradiation to allow 
bone marrow infusion. But the first patients treated in Boston in 
this fashion, using “free” kidneys from nephrectomy as donors 
in 1958, both died. The protocol was changed to lower doses of 
irradiation without marrow transfer- complete tolerance would 
have to wait (and is still waiting). Grafting re-started in both 
Boston and Paris using irradiation alone – five more grafts were 
done beginning in Boston in 1958-62, followed by a dozen in 
Paris from 1959 also, divided equally between Jean 
Hamburger’s unit at the Necker, and Küss and Marcel Legrain’s 
unit at the Hôpital Foch (Figure 19), with survival of some 
recipients in all three series, and a single functioning graft 
functioning more than 15 years (3, 4, 38-40) A few grafts were 
done even from unrelated living donors with success (Figure 
19), but the majority were either “free” kidneys removed for 
surgical reasons (which source now more or less disappeared as 
surgery of the ureter changed, and the Matson operation 
became obsolete) or cadaver kidneys. 
 
The brief era of irradiation for allograft immunosuppression of 
1958-1962 was superseded by the chemical 
immunosuppression still with us, which brings us to the end of 
“prehistory” around 1960, as we enter the full history of widely-
performed and increasingly successful renal transplantation. 
As with irradiation, the early data from around 1920 had been 
forgotten by transplant surgeons and immunologists alike. It 
was the emergence of these drugs as anti-cancer agents, and 
their unwanted marrow suppression, which brought them back 
to attention. 
 
Following the First World war with deliberate use of nitrogen 
mustard, accidents also occurred, and in both circumstances the 
immunosuppressive and marrow effects were studied. But 
there was no more interest until the Second World War, during 

which further disasters occurred. The incident in Bari harbour in 
1944 during the Italian campaign was particularly horrifying, as 
500 tons of Allied liquid mustard aboard the USS John 
Harvey escaped after German bombing, killing about 700 sailors 
and a thousand civilians. The military started reinvestigating 
nitrogen mustard, and the idea it might kill active malignant 
cells as well as active bone marrow arose and was tested, and it 
was used with some success to treat human leukaemias 
subsequently. An oral mustard, cyclophosphamide, became 
available in 1959 but was only used occasionally in 
transplantation, although the few data available suggest it was 
effective. 
 
The talented and productive pair of Trudy Elion (1918-1999), 
working in George Hutchings’ (1905-1988) lab at Burroughs 
Wellcome (Figure 20), synthesised a number of purine 
antimetabolites (a new concept for which they received the 
Nobel prize) the first of which was 6-mercaptopurine (6-MP) in 
1953 – aimed as a cancer treatment. It took time, however for 
the concept of long- term continuous treatment to induce and 
maintain what came later to be called immunosuppression (in 
1963 by the Boston group) to emerge. In the meantime, 
however, Robert Schwartz (1928- fl.) (Figure 20) and William 
Dameshek (1900-1969) in Boston showed suppression of 
antibody formation in rabbits in 1957 with 6-MP, and 
prolongation of survival of allografted skin again in the rabbit, in 
1959 (41). 

 
Figure 20 - (Left) George Hitchins (1905-1988) and Trudy Elion (1918-1999) 
at Burroughs Wellcome labs in Tuckahoe NJ. Picture courtesy Burroughs 
Wellcome) (Right) George Schwartz (1928- fl.) who studied their first 
purine antimetabolite, 6-mercaptopurine (6-MP) an analogue of 
hypoxanthine, in the 1950s and showed it depressed immune responses. 
Hitchins and Elion received the Nobel prize for their work on 
antimetabolites to treat cancer. 

 
For subsequent events we have a rich testimony of events from 
participants in the subsequent explosion of ideas and actions, 
and only a summary is presented here at the end of our trail. In 
London, personal experience of this work with 6-MP was 
transmitted to a young surgeon who was to have great 
influence on the field subsequently, Roy Calne (1930- fl.), 
(Figure 21) by pathologist Ken Porter (1925-2013), who had just 
returned from time in Boston. Calne, having unsuccessfully tried 
irradiation, used 6-MP in dog allografts, achieving some success 
(42) which led on, with his new mentor John Hopewell at the 
Royal Free hospital in London, to trials in three human 
recipients in 1959-60. However all three patients, two cadaver 
and one living donor died without renal function, so these 
results were not published until later (43).  
 
Calne visited Paris, and gave Küss some 6-MP which he used for 
graft “rescue” in irradiated recipients, with success. David 
Hume, now in Virginia, and his colleague Charles F Zukowski 
(1926-1983) were also using 6-MP in dogs, with much better 
results than in London (44). Calne then went to Boston on a 
grant, visiting the Burroughs Wellcome lab in New York on the 
way, obtaining 6-MP and a new orally active compound Elion 
and Hitchings had synthesised, then called BW57-322 but now 
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known as azathioprine. In dogs, it worked (45), but in humans 
almost all the several patients treated in Boston and elsewhere 
died usually of infection, with one notable exception. Only 
Hume had slightly more encouraging results, but few grafts 
were done anywhere in 1962-3. In retrospect, the doses of 
azathioprine given to most of these early recipients were far too 
high, and this remained so for some years. 
 

 
Figure 21 - The end of prehistory and the future of clinical transplantation. 
Roy Calne (1930- fl.) (left) after using 6-MP in dogs and man, showed in 
1962 that imuran, a thiazole derivative of 6-MP absorbed orally, would 
successfully prolong renal grafts in dogs whilst on a scholarship in Boston. 
Thomas Starzl (1926-2017) in Colorado combined corticosteroids and 
imuran in 1962, starting and rapidly did 30 transplants, more than three 
quarters of which functioned and the recipients survived long term. Both 
men were at heart more interested in the challenges and biology of liver 
transplantation (courtesy Roy Calne and University of Pittsburgh). 

 
Long-term-prednisolone is today being phased out from 
transplantation because of its many side-effects, but a number 
of the grafts done in the 1950s were variously treated with 
cortisone, following a series of contradictory papers in animal 
and human skin grafts. But eventually, steroids put grafting on 
the road to success, despite apparently negative results in 
Boston in four early patients (32). However, Willard Goodwin 
(1915-1998) in California, during a brief series of half a dozen 
grafts, used high doses of cortisone to reverse acute rejection in 
1960, but this was not published until 3 years later (46). 

Another huge contributor to transplantation, Tom Starzl (1926-
2017) (Figure 21) must have credit for showing in 1963, when 
working in Colorado, that prednisolone combined with 
moderate doses of azathioprine could be the answer to long-
term chemical immunosuppression in grafted patients (47), 
reporting 20 survivors from 27 rapidly-performed* transplants, 
in a National research Council meeting in Washington in 1963, 
when 244 living-related and 68 cadaver grafts were presented 
by 25 units worldwide. The advance was “essentially empirical” 
he stated. 
 
At this meeting (which for me marks the end of prehistory and 
the beginning of history), the Human Kidney Transplant Registry 
was started: the combination of corticosteroids and 
azathioprine was used as routine (sometimes with additional 
drugs) until the early 1980s, and transplantation was truly on 
the road: “pre-history” was over. Led by Murray, Starzl (48) and 
Calne (49) and then hundreds of others all over the world, renal 
transplantation was established as a useful treatment, even 
though the toll of complications during and from rejection and 
its treatment was huge, and survival figures still dismal at the 
end of the 1960s. Starzl’s papers and book (48), after Calne’s 
initial lack of success (and poor, at that time unpublished results 
at St Mary’s Hospital London) were a major factor in my own 
conversion to starting an integrated dialysis plus transplant unit 
at that time. Ironically Starzl as early as the 1950s, and also 
Calne, were most interested in technically more demanding 
liver transplantation, but realized that rejection and its 
treatment could be worked on more easily in the setting of 
renal transplantation 
 
But in humans tolerance was nowhere on the horizon, and 
although spontaneously arising in long-term 
immunosuppressed survivors, its induction remains as elusive 
even today, 64 years after it was achieved in mice. 
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The early beginnings 
Organ transplantation is an old idea. It is not easy to say with 
precision where and by whom the first trials were realized. It 
is reported that Saint Cosmo and Saint Damian grafted a 
Moorish leg to replace the necrotic leg of a patient, an event 
that was considered to be a miracle. In the sixteenth century, 
Gaspare Tagliacozzi successfully performed autografts of the 
nose but failed in the allografts (1). The eighteenth century 
saw the development of unsuccessful animal graft 
experiments. The pioneers of renal transplantation in France 
were two surgeons in Lyon: Mathieu Jaboulay (1860-1913) 
and Alexis Carrel (1873-1944). Mathieu Jaboulay 
implemented on the dog an original process of non-stenosing 
arterial suture with separate U-shaped points after 
interposition or not of an arterial fragment (2). He tried in 
1906 the xenograft of a pig kidney and then of a goat kidney 
to the bend of the elbow of two women with renal 
insufficiency (3). It was a failure, but it showed the feasibility 
of the technique. Alexis Carrel developed the end-to-end 
vascular suture techniques that are still widely used in 
transplantation. This was published in the “Journal de 
médecine de Lyon” (4, 5). In 1906, he moved to the USA 
where he worked with Charles Guthrie in Chicago. Both of 
them realized organ transplantations in animals and 
published a number of scientific articles where they described 
the successive improvements of their techniques of vascular 
anastomoses. They demonstrated for the first time that a vein 
could be substituted to an artery and reported their 
experiments of organ transplantations (6, 7). Their main 
conclusion was that using appropriate techniques of vascular 
suture, autografts were most of the time successful in animals 
whereas homografts never were. Alexis Carrel wrote at this 
time: “From a clinical standpoint, the transplantation of 
organs may become important and may open new fields in 

biology and therapy” (8). He was awarded the Nobel prize in 
1912 “in recognition of his work on the vascular suture and 
the transplantation of blood cells and organs”, He accepted in 
1908 a position at the Rockfeller Institute in New York where 
he stayed until 1939. He realized the first fully functional renal 
self-transplantation on a bitch and was the first to study the 
chemical composition of the urine from the transplant, to 
describe the histology of the rejected kidney showing “an 
important infiltration of small round cells around the vessels 
and the collecting ducts”, to hypothesize the responsibility of 
the spleen and the bone marrow in the production of 
antibodies and to suggest utilization of irradiation to diminish 
the immune capacity of the leukocytes (6, 9). He concluded 
that: “an animal which has undergone a double nephrectomy 
and the grafting of both kidneys from another animal can 
secrete almost normal urine with his new organs, and live in 
good health, at least for a few weeks. This demonstrates that 
it is possible to reestablish efficiently the functions of 
transplanted kidneys” (9). Alexis Carrel can be considered as 
the main pioneer of renal transplantation. He was also at the 
origin of tissue culture. He returned to France in 1939. 
Unfortunately, the end of his life was clouded by the defense 
of eugenism in his book “L’Homme, cet inconnu (Man, this 
unknown)”.  
 
Unsuccessful attempts of renal transplantation in man in 
France (1950-1952) 
The first homograft of a human kidney in man was performed 
by Yuri Voronoy (1895-1961) in 1936 in Kiev (10). He 
transplanted in the thigh of a uremic patient a kidney from a 
healthy man who had died in an accident. The transplant did 
not function and the recipient died 2 days later. Human 
kidney transplantations started in France in the fifties. From 
1950 to 1952 almost ten renal transplantations were 

ABSTRACT  
The history of renal transplantation in France began with 2 surgeons from Lyon, M. Jaboulay and A. Carrel. The latter initiated the proper 
techniques of vascular suture, performed the first experiments in animals, initially in Lyon, then in Chicago with C. Guthrie and 
demonstrated that failure in obtaining a prolonged success was due to an immunological rejection of the graft. Trials in humans began in 
France in the 1950s with transplants from healthy donors. All ended in failure, although in 1953 the conjunction of a donor mother and a 
previous irradiation of the recipient allowed a survival of 3 weeks in the patient. J. Hamburger in France and J. Murray in the USA tried 
transplantations in monozygotic twins, then dizygotic ones, which represented the first successes. A decisive jump occurred with the arrival 
of immunosuppressors (combination of azathioprine and prednisone) which allowed R. Küss to win the first success in recipients that were 
unrelated to their donors. At the same time, J. Dausset described the Human Leucocyte Antigen (HLA) groups, markers of tissular 
immunogenicity, thus allowing the most appropriate donors to be selected. To the living donors were added soon the patients in 
irreversible coma, which made it possible to increase the number of grafts. Despite obstacles and doubts, kidney transplantation 
developed rapidly and was accepted as the most efficient treatment of chronic renal failure. The role of French and American physicians 
was decisive in this success. 
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performed after removal of a kidney from guillotined 
criminals immediately after their execution or from patients 
in whom a kidney had to be removed for therapeutic reasons. 
Several teams were active: René Küss (Paris), Charles Dubost 
(Paris), Marcel Servelle (Strasbourg). Early failures occurred in 
each case, but these trials allowed progress in the surgical 
technique to be realized. In particular, René Küss described 
the ideal heterotopic position of the grafted kidney in the iliac 
fossa with anastomosis of the renal vein to the iliac vein, of 
the renal artery to the hypogastric artery and of the ureter to 
the bladder. These unsuccessful trials were published in the 
“Mémoires de l’Académie de Chirurgie” in 1951 (11-13). 
These failures did not discourage French surgeons and 
nephrologists, and in 1952, Jean Hamburger and Louis Michon 
performed the graft of one kidney of his mother in a young 
man whose the only kidney had been removed after a fall 
from a ladder. For the first time a survival of 3 weeks was 
observed (14). This intervention was widely reported by the 
media and had a worldwide impact. It showed that the main 
problem to be solved remained the immunological rejection 
of the graft as written by the authors: “After the 17th day of 
the transplant, no complication disturbed evolution; but the 
satisfaction that was derived from this observation was 
followed by the most intense anxiety six days later due to the 
sudden arrest of the transplanted kidney”. The challenge did 
not seem achievable at that time as evidenced by this 1955 
citation of David Hume: “In the present state of our 
knowledge, renal homotransplatation does not seem to be 
justified in the treatment of human diseases” (15). There 
were two approaches to address this difficult issue: to find a 
donor the most genetically related to the recipient, to treat 
the recipient so as to attenuate and, if possible, control the 
reject of the graft. 
 
The first successes 
The three main pioneers of successful renal transplantation in 
France were a nephrologist, Jean Hamburger, an urologist, 
René Küss and an immunologist, Jean Dausset. They 
addressed the main problem still unresolved that was the 
immunological rejection of the graft. 
Jean Hamburger (1909-1992), after having been the assistant 
of Louis Pasteur Vallery-Radot at Broussais Hospital, created 
the first department of nephrology in France at Necker 
Hospital in Paris (Figure 1).  

His main collaborators 
were Gabriel Richet, 
Jean Crosnier and Jean-
Louis Funck-Brentano. 
He was the first 
president of the 
International Society of 
Nephrology and chaired 
the first International 
Congress of Nephrology 
(Evian and Geneva, 
1960). In addition to his 
scientific achievements, 
he was a writer and 
published several books 
on the human fate, in 
particular “La Puissance 
et la fragilité: Essai sur 
les métamorphoses de 

la médecine et de l’homme (Power and fragility: An essay on 
the metamorphoses of medicine and man)”. His 
achievements in the progress of renal transplantation are 
numerous and were inspired by his conviction that “The great 

destiny of man is to refuse his destiny”. He succeeded in 
diminishing the immune rejection with total body irradiation 
of the recipient and matching the HLA characteristics of the 
donor and of the recipient. As mentioned above, he was the 
first to realize a transplant from a mother to her son with a 
survival of 3 weeks and was the second (5 months after 
Joseph Murray) to obtain a successful transplant between 
dizygotic twins genetically different (rejection of a skin graft 
from the donor by the recipient, dissimilar blood groups) after 
sub-lethal irradiation and isolation in a sterile room (16). The 
recipient died 26 years later from a bladder carcinoma. This 
was followed by a successful transplant from a cousin that 
was rejected 18 years later, which necessitated a second 
transplant. The recipient was still living 32 years after the first 
transplant. In 1964, he transplanted a cadaver kidney in a 
patient who lived more than 25 years. He also demonstrated 
the successful treatment of acute rejection (15 days after 
surgery) with prednisone. In 1965, Jean Hamburger drew 
conclusions from the review of his first 45 transplantations 
(17). He found that 29 of them were in a satisfactory 
condition after 6 months with a normal blood pressure and a 
mean glomerular filtration rate of 73 ml/min. Cellular 
infiltration was visible in all renal biopsy specimens, but 
tended to diminish later. Glomerular lesions and progressive 
interstitial fibrosis were observed more rarely. In late crises, 
even if biopsy specimens showed gross oedema and cellular 
infiltration, a satisfactory reversal could be obtained. As a 
whole, one could be optimistic on the future of renal 
transplantation. 
 

René Küss (1913-2006) 
was head of the 
department of urology in 
“La Pitié” Hospital in 
Paris (Figure 2). 
His main collaborator 
was Marcel Legrain, head 
of the department of 
nephrology in the same 
hospital. Their purpose 
was to realize successful 
transplantation between 
unrelated persons. The 
results obtained by 
Joseph Murray and Jean 
Hamburger in dizygotic 
twins left a persistent 
doubt about the possible 

role of an induction of this 
tolerance by an exchange 
of cells during the intra-
uterine life. The answer to 

this question was given by René Küss and Marcel Legrain who 
realized in 1960 at Foch Hospital, for the first time, three 
successful renal grafts outside of gemellarity, once between 
brother and sister and twice without any kinship. These 
successes were due to the efficacy of the conditioning with an 
immunosuppressive treatment including 6-mercaptopurine 
and prednisone (18). The grafts functioned for 5, 17 and 18 
months, respectively, and were followed by other successful 
grafts between unrelated donors and recipients (19). 
Therefore, total body irradiation was no longer needed. René 
Küss was awarded the Medawar Prize in 2002 for his 
contribution to kidney transplantation. This prize was 
simultaneously attributed to Georges Mathé who was the first 
to realize bone marrow transplantations and participated in 
the first successful attempts by René Küss. 
 

Figure 1 - Jean Hamburger. 
©Bibliothèque de l’Académie 
Nationale de Médecine. 

Figure 2 - René Küss with an 
academician cloth.  
©Bibliothèque de l’Académie 
Nationale de Médecine 
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Jean Dausset 
(1916-2009) was 
head of the 
department of 
hemato -
immunology at St 
Louis Hospital in 
Paris (Figure 3). 
He was appointed 
later professor at 
the “Collège de 
France”, which 
represents the 
highest distinction 
for researchers 

working in all 
fields of 
knowledge. He 

was the first to describe the HLA system of leucocyte and 
tissue groups which enables the selection of donors, in a 
series of publications between 1952 and 1963 (20, 21). His 
main collaborator was Jean Colombani. He was awarded the 
Nobel prize in 1980 for the discovery of the HLA groups. He 
created «France transplant»  in 1970 allowing the rapid 
transfer of a kidney from a donor with a compatible HLA 
group. Before him, Peter Medawar in UK had performed a 
series of skin homografts in rabbits in 1944. If he recognized 
the immunological nature of the rejections, he limited his 
observations to histological morphology (22). However, some 
years later, he inoculated intrauterine fetuses with spleen 
cells of a donor mouse to induce chimerism, which resulted in 
the acceptance of grafts of the donor by the chimeric mice. 
Therefore, he could conclude that homograft rejection was 
not obligatory. This discovery earned Peter Medawar the 
Nobel prize in 1966 (22). 
Progresses in renal transplantation have also to be attributed 
in France to other researchers than Jean Hamburger, René 
Küss and Jean Dausset and the teams working with them. In 
1959, Pierre Mollaret and Maurice Goulon defined a new 
entity, the irreversible coma, (“le coma dépassé”) in patients 
without any cerebral activity who were maintained in artificial 
survival by artificial breathing and whose hearts were still 
beating. Kidneys were removed from these patients after 
agreement of their family and successfully transplanted with 
results similar to those obtained with transplantations from 
related donors. Their studies were at the origin of a new stage 
in renal transplantation allowing their number to be greatly 
increased (23). To diminish the immune reaction was also the 
preoccupation of French teams. Jules Traeger and Jean Perrin 
proposed lymphocyte depletion by cannulation of the 
thoracic duct. The collected lymphocytes were utilized to 
prepare an anti-lymphocyte serum which found a place next 
to the couple azathioprine – prednisone (24). This treatment 
was quickly abandoned because of its side effects. It is the 
precursor of the use of monoclonal antibodies. 
  
 

What did occur simultaneously in USA? 
In parallel with the studies carried out in France, the United 
States were actively participating in this race towards the 
development of effective and well-tolerated renal transplants. 
In 1950, Richard Lawler (1896-1982) working in Chicago 
performed an intra-abdominal cadaveric renal transplant in a 
patient with polycystic renal disease after removal of one of 
his kidneys that functioned for 53 days (25). David Hume 
(1917-1973) working in Boston realized nine kidney 
transplantations between 1951 and 1953. The donors were 
patients who had died after surgery. Except in one case, the 
grafted kidneys were placed in the thigh and the ureter 
brought to the skin. Four kidneys only functioned, briefly for 
three of them, but for almost 6 months for the latter (26).The 
first real success was obtained in 1954 by Joseph Murray 
(1917-2012) with a graft between monozygotic twins. The 
recipient died 25 years later (27). This was followed in 1959 
by 2 successful grafts between dizygotic twins after 
radiotherapy that were performed in collaboration with John 
Merrill (1917-1984) (28), but grafts between unrelated 
persons were rejected (29). Success was soon obtained by 
conditioning the recipient with azathioprine. Using this drug 
alone allowed Joseph Murray to win a first long-term success 
in 1962 (30). Chemical immunosuppression, then used by the 
different teams, too happy to abandon irradiation, 
contributed greatly to the development of renal 
transplantation. One year later, Thoma Starzl exhibited 
previously unmatched results relating the efficacy of 
azathioprine and cortisone (31). 
  
Conclusion 
In spite of all these progresses, everybody was not convinced 
of the future of renal transplantation at that time, even the 
most famous immunologists. Frank Macfarlane Burnett 
(Australia) was awarded the Nobel prize in 1960 for his works 
on immune tolerance and clonal selection. In a review 
entitled “The new approach to immunology” he wrote: “Much 
thought has been given to ways by which tissues or organs 
not genetically and antigenically identical with the patient 
might to be made to survive and function in the alien 
environment. On the whole, the present outlook is highly 
unfavorable to success…” (32). For this reason, we must be 
particularly grateful to the French and American medical 
doctors who persisted despite their failures in pursuing their 
quest for a successful renal transplant. The best conclusion is 
given by Thomas Starzl, who wrote in 1990: “These events 
and subsequent ones could not have transpired in the way 
they did without French pioneers, Hamburger the physician 
and Küss the surgeon, and their friends in Boston whose 
vision was greater than that given to most men and women. 
Workers in the two cities founded a clinical discipline where 
none existed before and then persisted despite allegations of 
folly or worse. The French successes with kidney 
transplantation over the three-year period from 1959 through 
early 1962 kept the flames alive when all other efforts were 
failing” (33). 
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Introduction 

The first successful cadaveric kidney transplantation in Poland 
was performed in Medical University in Warsaw on January 
26th 1966 by professor Jan Nielubowicz and his team 
(Waldemar Olszewski, Jerzy Szczerbao i Wojciech Rowioski). 
The recipient 18 year-old nursing school student had been 
prepared and taken care afterwards by nephrologists 
Professor Tadeusz Orłowski and his team. The operation went 
well and the patient was discharged home 3 weeks after 
transplantation. The patient died 6 months later with well 
functioning graft due to acute pancreatitis (1, 2). Soon after 
Professor Wiktor Bross in Wrocław performed the first in 
Poland kidney transplantation from living related donor on 
March 31st 1966. At the time when the first cadaveric kidney 
transplantation was performed in Poland the World Registry 
organized by professor Joseph Murray recorded only 600 such 
procedures in the world. It was a great success of polish 
medicine. This was followed by some attempts in other 
centres which however were abandoned very soon and the 
program until eighties was continued in Warsaw only. The 
surgical team had been preparing to start the clinical 
transplantation program for over two preceding years in 
Surgical Research Laboratory headed by prof. Jan 
Nielubowicz. Prof. Wojciech Rowioski learned transplantation 
medicine as research fellow in Peter bent Brigham Hospital in 
Boston in 1965. 1967 laboratory In Warsaw Transplant Centre 
produced anti-dog, anti-rat, anti-human anti-lymphocytic sera 
(ALS) and purified globulins in horses, goats, pigs and rabbits. 
Evaluation of effect of administration of ALS on renal graft 
survival in dogs was preformed. The team one of the first in 
the world prepared rabbit-anti-thymocyte serum used in  
transplant patients (3, 4). 

 

 

Up to 1976 some 80 cadaver (10-12 per year) and several 
living related donor kidney transplantations were performed. 
Since 1977 the number of kidney transplantations in Poland 
slowly increased to 40-46 per year (5, 6). The legal limitations 
were not helpful. Cadaveric kidneys procurement was 
considered as an element of post-mortem examinations. The 
diagnosis of brain death was well known but not legally 
permissible. Harvesting of the kidneys was done after cardiac 
arrest which resulted of high rate of ischemic injury of the 
organ. At early eighties revival of transplantation programs in 
other Medical School hospitals: Wrocław, Katowice, Gdaosk, 
Kraków, Szczecin was started. In Warsaw in addition to 
Department of Vascular Surgery and Transplantlogy (headed 
by prof. Nielubowicz, thereafter by prof. Jacek Szmidt) two 
other transplant centres were set up; Department of General 
and Transplantation Surgery (1983 headed by prof. Wojciech 
Rowioski) and Children’s Memorial Health Institute where the 
first cadaveric kidney transplantation was performed in 1984 
by prof. Wojciech Kamioski and prof. Czesław Szymkiewicz. In 
1985 the first kidney transplantation from living donor was 
done. The forth transplant centre in Warsaw was established 
in Hospital of Internal Affairs in 1990 headed by prof. Marek 
Durlik (7, 8). 

Professor Tadeusz Orłowski created in 1975 the 
Transplantation Institute in Warsaw Medical University which 
consisted of two medical departments and department of 
experimental immunology with the tissue typing laboratory. 
The pretransplant assessment and the post-transplantation 
care including immunological monitoring were done in 
Institute. Both surgical transplant units closely cooperated 
with Institute. For several years Transplantation Institute was 
the leading transplant centre in Poland. In 1987 the new 
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The history of renal transplantation in France began with 2 surgeons from Lyon, M. Jaboulay and A. Carrel. The latter initiated the proper 
techniques of vascular suture, performed the first experiments in animals, initially in Lyon, then in Chicago with C. Guthrie and 
demonstrated that failure in obtaining a prolonged success was due to an immunological rejection of the graft. Trials in humans began in 
France in the 1950s with transplants from healthy donors. All ended in failure, although in 1953 the conjunction of a donor mother and a 
previous irradiation of the recipient allowed a survival of 3 weeks in the patient. J. Hamburger in France and J. Murray in the USA tried 
transplantations in monozygotic twins, then dizygotic ones, which represented the first successes. A decisive jump occurred with the arrival 
of immunosuppressors (combination of azathioprine and prednisone) which allowed R. Küss to win the first success in recipients that were 
unrelated to their donors. At the same time, J. Dausset described the Human Leucocyte Antigen (HLA) groups, markers of tissular 
immunogenicity, thus allowing the most appropriate donors to be selected. To the living donors were added soon the patients in 
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protocol originally developed in the Transplantation Institute 
showed that addition of promethazine to standard 
immunosuppression (befroe CsA era) resulted in better graft 
survival (9). 

Regarding legal regulations of organ retrieval Transplant Act 
on Cells, Tissues and Organ Retrieval and Transplantation was 
issued by Parliament and signed by President in 1995. It was 
updated in 2005. The act approved presumed consent for 
organ retrieval, regulateed living donor organ donation, 
penalized commerce in organ transplantation. In 1993 
National Transplantation Council was established by Ministry 
of Health, main tasks of this advisory body were to 
elaboration of strategy for development of tissue and organ 
transplantation, popularisation of the idea of organ donation 
and transplantation among general public, education of 
medical students and staff in organ donation and 
transplantation, active participation in creating legal 
regulations concerning organ and tissue transplantation. 
POLTRANSPLANT- Polish Organ Procurement and Sharing 
Organization was established in 1996 ( headed by prof. Janusz 
Wałaszewski), National Specialist in the Field of Clinical 
Transplantation (prof. Wojciech Rowioski) as executive body 
was appointed in 1996 (10, 11). In 1993 the Polish 
Transplantation Society was established, the first President 
was elected prof. Mieczysław Lao head of the Transplantation 
Institute in Warsaw. 

In the early 80-ties kidney transplantation programs were 
started in a number of Medical School hospitals across the 
country. 

In Wroclaw renewal of transplant program was started in 
1983 by the surgeon prof. Klemens Skóra and nephrologist 
prof. Zenon Szewczyk. Since 1989 one hundred cadaveric 
kidney transplants were performed. In 1988 second 
transplant centre in Voivodship Hospital was created headed 
by prof. Wojciech Witkiewicz (12). 

The first two kidney transplantations from living related 
donors in Upper Silesia region were performed in 1966 
(September, November) by doctor Józef Gasioski in hospital in 
Bytom in cooperation with nephrologist prof. Zbylut 
Twardowski. Both recipients died due to sepsis after 28 and 
136 days respectively. Renewal of transplant program was 
started in Department of General Surgery in Medical 
University in Katowice. In 1983 prof. Roman Kurzbauer 
performer 4 cadaveric kidney transplants, all of them failed 
due to infectious complications. Under new head of 
Department of General Surgery prof. Stanisława 
Kuśmierskiego with cooperation with Nephrology Department 
headed by prof. Franciszek Kokot in 1984-1990 more than 200 
kidney transplantation were performed (12). 

In Krakow 9 kidney transplantations (one from living donor) 
were performed by doctor Romuald Drop, first in march 1975. 

The responsible nephrologist was prof. Zygmunt Hanicki. In 
1992 renewal of transplant program was reported by prof. 
Tadeusz Popiela and doctor Jerzy Bucki in cooperation with 
nephrologist prof. Władysław Sułowicz (12). 

In Gdaosk the first kidney transplantation in Medical 
University was done on 31st August 1980 by prof. Wojciech 
Gacyk and prof. Jerzy Dybicki in cooperation with Department 
of Nephrology headed by Andrzej Manitius thereafter by prof. 
Bolesław Rutkowski (12). 

In Szczecin the first kidney transplantation was performed in 
1980 in II Department of Surgery in medical University by 
prof. Stansisław Zielioski. The second transplant centre in 
Szczecin was established in 1983 in Voivodship Hospital by 
doctor Marek Umioski, prof. Marek Ostrowski and doctor 
Janusz Lapis (12). 

In the Białystok Medical University the first kidney 
transplantation was performed in 1989 by prof. Stanisław 
Głowioski with help of prof Jacek Szmidt from Warsaw in 
cooperation with Department of Nephrology headed by prof. 
Michał Myśliwiec (12). 

In Poznan in Medical University the first kidney 
transplantation was performed in 1985 in Department of 
General Surgery and Gastroenterology by prof. Adam Deja in 
cooperation with prof. Maciej Krzymaoski and prof. Andrzej 
Oko from the Department of Nephrology. The second 
transplant centre was created in Poznao in 1994 in Voivodship 
Hospital by prof. Zbigniew Włodarczyk, Konstanty Tukałło, 
Adam Deja and Maciej Głyda (12). 

In Łódź two transplant centres started their activity in 1996, 
first inthe Medical University in Department of Surgery heade 
by prof. Janusz Wasiak and prof. Janusz Strzelczyk in 
cooperation with prof. Witold Chrzanowski from Department 
of Nephrology, second in Pirogow Voivodship Hospital headed 
by prof. Józef Matych (12). 

In Lublin transplant program was started in 1994 inthe 
Medical University by prof. M.Jesipowicz, prof. S.Stettner, and 
prof. S.Rudzki in cooperation with prof. Andrzej Książek, head 
of the Department of Nephrology (12). 

In Bydgoszcz prof. Zbigniew Włodarczyk created new 
transplant centre in 2000 year. 

The youngest transplant centre was established in Olsztyn in 
2010 by prof. Wojciech Rowioski and doctor Andrzej Kobryo 
(12). 

During the 51 years since first renal transplantation until 
December 31st 2016 the total number of 22,658 kidney from 
deceased donor and 766 kidney from living donor 
transplantations were performed in Poland. Currently there 
are 21 kidney transplant centres performing 1000 transplants 
per year in Poland (13). 
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Anaemia in Polish culture and art 

The first mentions of anemia as an ailment appeared out of 
many historical descriptions and literary works. Historically, the 
problem of anemia was associated with the poverty, famine and 
exhausting physical work. The examples of people suffering 
from anemia were described in the novels, such as 
“Przedwiośnie” written by the famous polish novelist and 
dramatist Stefan Żeromski who became known as the 
“conscience of Polish literature” (1). The people with anemia 
were repeatedly mentioned in the literature as thin, sickly and 
pale (1). Also in the world of art there has been a sign of anemia 
– the gestalts with abnormal pale complexion, e.g. the famous 
painting Frenzy of Exultations (Szał uniesieo) 1893 by 
Władysław Podkowioski (1866-1895), and on paintings of 
Zygmunt Turkiewicz (1913-1973) Reclining Nude or Wojciech 
Fangor (1922-2015) Gestalts (Postaci). 

The treatment of anaemia was for centuries non-specific but 
widely practised due to high prevalence of this symptom. Folk 
medicine remedies were simple and mainly based on plants or 
its extracts. Brews of nettle, wormwood were commonly used. 
The other common remedy was a milk of mammals. It was 
believed to improve the general condition. Also a diet rich in 
meat and fat was believed to be a right treatment for people 
suffering from general malaise and weakness caused by 
anaemia (2). 

 

 

 

The first information on the treatment of acute anemia with 
blood products came from the time of January Upspring. Till 
1864, the blood products were only used for a massive 
haemorrhage during military fighting. The first documented 
blood transfusion is Poland was however the transfusion of 
blood in the patient after obstetric complications. It took place 
in the Hospital of the Child Jesus in Warsaw in 1867. The first 
Polish scientists who published on the treatment of anemia with 
blood transfusion in patients suffering from anaemia were Dr. 
Karol Marcinkowski and Dr. Władysław Świątkowski. They later 
included anemia as an indication to blood transfusion (3, 4). 

Zofia Kuratowska (1931-1999) was a Polish scientist and 
experimental hematologist who played an important role in the 
discovery of the source of the production of endogenous 
erythropoietin (Figure 1). 

In the 20
th

 century there appeared some ideas that there exists 
a factor which takes part in the control of the production of 
blood cells by bone marrow. There were many hypotheses but 
all early experiments failed to identify the erythropoiesis 
controlling factor and the source of its production. In 1953 A.J. 
Erslev proved that there is a humoral factor playing an 
important role in the process of hematopoiesis and called it 
erythropoietin (5). 

ABSTRACT 
One of the first seminal papers that identified kidneys as the source of erythropoietin was published in 1961 by a Polish hematologist 

Professor Zofia Kuratowska and co-workers from the Warsaw Medical University who performed a series of in vitro experiments in isolated 

mice organs perfused with the blood taken from the hypoxemic animals. Later, a strong position of our country in renal anemia research 

has been due to an active involvement in nearly all large multicentre clinical studies that led to the approval of epoetins and its analogues. 

Four Polish centres took part in first European studies on the use of erythropoietin alfa to treat anemia in hemodialysis patients (1988-

1989) and in non-dialysis subjects with chronic kidney disease (1990). The success of the studies resulted in the approval of erythropoietin 

alfa in Poland already in 1989 shortly after it introduction in Europe. The first patient in the world who received in 2001 methoxy 

polyethylene glycol-epoetin beta in a phase 2 clinical trial was a 44 year old woman chronically dialyzed in Gdaosk. Polish investigators 

were also involved in the studies with epo-mimetic peginesatide. Poland was also the best-recruiting country in phase 2 and 3 clinical trials 

with HIF-1 inhibitors. For the last three decades polish academic nephrologists have published over a hundred articles in the field of renal 

anemia. Polish nephrologists contributed also to the development of the European guidelines for renal anemia. 

 

KEYWORDS:  Erythropoietin stimulating agents, renal anemia, darbepoietin alfa, CERA, EPO-mimetics, inhibitor of prolyl hydroxylase  

 
 

87



 

G Ital Nefrol 2018; 35 (Supplement 70) – ISSN 1724-5990 – © 2018 Società Italiana di Nefrologia   

 
Figure 1 - Zofia Kuratowska (1931-1999) graduate of the Medical 
University of Warsaw, polish hematologist, professor, and politician 
and the first page of her seminal publication from 1961 that proved 
that the kidneys were the source of erythropoietin. 

 

Although suspected the role of kidneys had stayed virtually 
unknown yet. There still remained an important question where 
the erythropoietin is produced or what factors could control its 
production. Zofia Kuratowska was the first scientist who 
described in a series of elegant experiments with isolated 
perfused organs that the main source of erythropoietin is the 
kidney (Figure 2) (6, 7). 

 

 
Figure 2 - The first page of the article “Studies on the Production of 
Erythropoietin by Isolated Perfused Organs” in The Blood from 1961. 

 

 

The history of therapeutic use of Erythropoiesis Stimulating 
Agents in Poland 

The first large multicentre trial investigating the effects of 

epoetin alfa in the treatment of anemia in haemodialysis 
patients included 4 large academic centres from Poland, i.e. 
from the Universities of Gdaosk, Katowice, Kraków, and 
Warszawa. The study was sponsored by Janssen Cilag and 15 
adults and 5 children were recruited in Poland. Unfortunately 
after the completion of the study due to the high price and 
difficulties with the reimbursement of epoetin the treatment 
was stopped in the study participants (8). 

In 1990 another multicentre trial that investigated the effects of 
epoetin alfa for in the treatment of anemia in non-dialysis 
patients with chronic kidney disease was started. The 
participating centres were Gdaosk, Katowice, Bydgoszcz, Poznao 
and Zabrze (8). 

The trials allowed Polish nephrologists to get more information 
and experience with the use of ESA. Shortly after the second 
trial with epoetin alfa was completed this drug was approved 
under a brand name of Eprex in Poland in 1989 (8). 

After the political transformation of 1989-1991 that led to the 
transition from the centralised socialistic system to a market-
oriented economy Polish medicine emerged in a poor condition. 
There were regulatory problems in health care and a scarcity of 
new drugs and technologies and shortages in medical 
technologies and drug supplies. In 1990 after endeavours of the 
leading Polish nephrologist Professor Bolesław Rutkowski and 
Doctors Janusz Puka, Irena Marcinek and Sławomir Bautenbach 
Ministry of Health and Social Welfare decided to organise the 
first centralised purchase of epoetin that was to distributed to 
all dialysis units in Poland (8). Shortly thereafter “The national 
program for the improvement and development of dialysis 
therapy and kidney transplantation” was introduced. It was the 
most important step in the development of dialysis therapy and 
renal anemia treatment. However after its start in 1990 the 
limited funding allowed to cover epoetin treatment for only 
21% of dialysed patients. The percentage of the patients who 
were treated in the program started to rise in the following 
years reaching 80% in 1990 when it was terminated and the 
hospital started to organise local tenders to buy epoetin for 
their patients (8). 

Epoetin beta was initially manufactured by Boehringer 
Mannheim and approved in Poland under a brand name 
Recormon in Poland in 1992. From 1997 epoetin beta was 
manufactured in Poland by Roche. Recormon was later replaced 
by Neorecormon an improved formulation for subcutaneous 
use (9). Other epoetins that were also approved in Poland but 
have never been introduced into clinical use included epoetin 
omega (Epomax) and epoetin delta (Dynepo) (8). 

The significant step in the development of renal anemia 
treatment was the modification of the molecule of 
erythropoietin. The modified hyperglycosylated epoetin 
received the INN name darbepoetin alpha and was also known 
as the novel erythropoiesis stimulating protein – NESP. 
Compared to the first generation of unmodified epoetins NESP 
was characterized by much longer half-life that allowed a 
reduction of the frequency of administration required for 
hemoglobin maintenance. The dosing ranged from once weekly 
to once monthly depending on the stage of chronic kidney 
disease and individual requirements of the patients (8, 10). 
Darbepoetin alfa was approved in Poland in May 2004 
interestingly on the same day when Poland joined the European 
Union. It is still distributed in Poland under a brand name 
Aranesp (8, 10). 

In 2004 the licence for epoetin alpha in the European Union 
expired and the policy of the approval of biosimilar biologic 
drugs was approved by the European Commission and the 
European Medicines Agency. That led to the introduction of 
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biosimilar ESAs that later became available on the Polish market 
due to the centralized approval procedure for new medicines (8, 
11). 

The CERA – continuous erythropoietin receptor activator 
belongs to the third-generation of erythropoiesis-stimulating 
agents. The molecule is methoxy-polyethylene glycol of epoetin 
beta and it has a very long half-time that exceeds 130 hours 
after either intravenous or subcutaneous administration. In 
2007 this drug was approved in Poland and launched under a 
brand name of Mircera (10, 11). Interestingly the first 
administration in the world of CERA in a phase 2 clinical trial 
took place in Gdaosk on 7

th
 August 2001. The patient was a 44-

year old woman with end-stage kidney disease. In the following 
years Polish academic centers took part in all large phase 3 
clinical trials with this molecule involving both hemodialysis 
patients and patients with chronic kidney disease not yet on 
dialysis. 

Poland was also very active in clinical trials with other agents 
that were designed to treat anemia including EPO-mimetics and 
the inhibitors of prolyl hydroxylase (10, 11). That in particular 
included the studies with peginesatide which was a small 
pegylated erythropoietin-mimetic peptide. The clinical trial 
program resulted in the successful approval of this drug 
(Omontys) for the treatment of renal anemia in US in 2012. 
However shortly after its introduction into the market due to 
the development of severe side effects and the death of several 
patients caused by the anaphylactic shock peginesatide was 
withdrawn (12). 

The treatment of dialysis patients with renal anemia with ESA 
became widely available in Poland since 2000 but the drug was 
at that time fully reimbursed for chronic dialysis patients only. 
The reimbursement program did not include the patients with 
chronic kidney disease not yet on dialysis. The treatment of 
those patients became eventually available in 2012 when a 
program of the National Health Fund started. The program 
covers the full cost of the administration of long-acting ESA 
darbepoetin alpha and methoxy-polyethylene glycol of epoetin 
beta (Table 1) (11). 

 

 

Year Occurrence 

1961 Professor Zofia Kuratowska has described in a series of 
elegant experiments with isolated perfused organs that 
the main source of erythropoietin is the kidney 

1989 The first large multicenter trial investigating the effects of 
epoetin alfa (Eprex-Cilag) in the treatment of anemia in 
hemodialysis patients 

1990 The multicenter trial that investigated the effects of 
epoetin alfa for in the treatment of anemia in non-dialysis 
patients with chronic kidney disease 

1990 The start of the National Program for the Improvement 
and Development of Dialysis Therapy and Kidney 
Transplantation that included the stable funding of 
epoetin for renal anemia treatment. 

1990 The first centralized purchase of epoetin for dialysis 
patients 

1992 The approval of epoetin beta under a brand name 
Recormon 

2004 Darbepoetin alfa was approved in Poland under a brand 
name Aranesp 

2007 The approval of methoxy-polyethylene glycol of epoetin 
beta under a brand name Mircera 

2012 The start of the program of the National Health Fund 
covering the full cost of the administration of long-acting 
ESAs for the treatment of anemia in pre-dialysis patients 

Table 1. The milestones in renal anemia research and therapy in 
Poland 

 

Polish contribution to renal anemia guidelines 

It is important to mention that the Polish nephrologists 
participated in the development of the guidelines of the 
diagnosis and treatment of the renal anemia in patients with 
chronic kidney disease and end-stage renal disease. Professor 
Bolesław Rutkowski is one of the authors of European Best 
Practice Guidelines for the management of anemia in patients 
with chronic renal failure (1999) (13) and Professor Andrzej 
Więcek took part in the preparation of the Revised European 
Best Practice Guidelines for the management of anemia in 
patients with chronic renal failure (2004) (14). 
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Introduction 

This paper will present a brief history of peritoneal access 
development and describe the designs of most commonly 
used devices. More complete history (seven times longer) has 
been described in my previous paper published in 2006 (1). 
For more details one can go to this paper. 

Celsus in his treatise, De Medicina, written about 30 AD, 
described the drainage of fluid from the peritoneal cavity 
using a hollow cane stalks (in Latin canna – hence the name 
cannula) introduced after the incision of the abdominal wall. 
Since the 17th century the tube, usually metal, was 
introduced on trocar. In surgery the cannulas were used to 
flush (lavare), to hydrate or irrigate (irrigare) for bladder, gall, 
pleura, and peritoneum. Cannulas were also called probes or 
catheters (from Greek καθιεναι – to send down, to 
introduce). For almost two centuries there were no 
publications on peritoneal dialysis in humans; however, the 
properties of peritoneum were studied in animals. Georg 
Wegner, from the University of Berlin, perfused the 
peritoneal cavity of rabbits. For the access he used a cannula 
with multiple side perforations that was introduced into the 
peritoneal cavity on the right side and exited on the left. He 
noted that hypotonic solutions were absorbed and 
hypertonic solutions increased in volume (2). Putnam from 
John Hopkins University, Baltimore, Maryland, USA, repeated 
many previous experiments and determined that the 
peritoneum behaves like a semi-permeable membrane (3). 

Georg Ganter from Würzburg, Germany, is commonly 
credited with the first peritoneal dialysis in humans for the 
purpose of treatment of uremia. In his paper from 1923 (4) 
Ganter described several experiments of peritoneal dialysis in 
guinea pigs, where he infused normal saline into the 
peritoneal cavity and drained it after a short period of time. 
His first attempt of sodium chloride infusion into serous 

cavity was done in Greiswald, Germany, in 1918. In a patient 
with terminal uremia he drained 3/4 liters of effusate from 
the right pleural space and replaced it with normal saline. He 
did not drain the solution, but observed improvement in the 
patient’s condition. In the same paper he reported on two 
cases of normal saline infusion into the peritoneal cavity; in 
the first case with bilateral ureteral obstruction due to 
uterine carcinoma, he infused 1½ liters of normal saline, in 
the second case he infused “3 liters of normal saline to a 
diabetic patient, who lay totally unconscious in coma; the 
patient’s condition improved temporarily so the relatives 
could communicate with him”. In all cases he used a needle 
commonly used at that time for abdominal and pleural 
punctures. In patients, he did not drain the fluid as he did in 
guinea pigs, so it was not dialysis as we understand it now; 
however, there was some dialysis into the saline solution. In 
his paper he speculated on the possibility of using two 
punction needles for simultaneous infusion and drainage of 
the rinsing fluid. 

Rosenak from Budapest, working as a volunteer in Bonn, and 
Siwon, from the Surgery Department at the University of 
Bonn, Germany, performed several experiments on 
continuous dialysis in nephrectomized dogs in 1926 (5). They 
inserted two glass cannulas through laparotomy. The inflow 
cannula tip was placed below the liver, the outflow in the 
Douglas cavity. Simple glass tubes, used in early experiments, 
were frequently obstructed so they decided to provide 
“cannulas with flask shape, multi-perforated, sprinkling can 
rose-like tips”. These were manufactured by Geissler from 
Bonn. If the cannula became obstructed despite this 
modification, they performed omentectomy before inserting 
new cannulas. 

The first continuous flow peritoneal dialyses in humans with 
acute renal failure caused by poisoning with mercury 
bichloride were performed in two patients by Balazs and 

ABSTRACT 
The first peritoneal accesses were devices that had been used in other fields (general surgery, urology, or gynecology) for flush or irrigate: 
trocars, rubber catheters, and sump drains. The majority of cases were treated with the continuous flow technique; rubber catheters tor 
inflow and sump drains for outflow were commonly used. These early devices, used for short-term peritoneal dialysis, were plagued with 
multiple complications, such as pressure on intestines of rigid tubes, plugging of openings, leakage of fluid around the access, and 
difficulties in fixation of the tube on the abdominal wall. In the late 1940s, after World War II, multiple peritoneal accesses were tried, and 
first accesses specifically tor peritoneal dialysis were designed. In the 1950s and particularly 1960s new access features solved most of the 
problems and eliminated most complications of peritoneal dialysis performed in the supine position. The invention of silicone rubber 
catheter with polyester cuff(s) was a greatest breakthrough in peritoneal dialysis access development. Unfortunately, none of the currently 
used catheters is trouble free; poor dialysate drainage, pericatheter leaks, exit site and tunnel infections, and recurrent peritonitis episodes 
are frequently encountered. Therefore, there is an incessant search for new technological solutions, including new shapes of 
intraperitoneal and intramural catheter segments, and new catheter materials are tried. 
 
KEYWORDS: Peritoneal access, Abdominal drains, Cannulas, Catheters, Peritoneal lavage, Peritoneal irrigation, Peritoneal dialysis 
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Rosenak from St. Rochus Hospital in Budapest, Hungary in 
1934 (6). For peritoneal access they used glass cannulas 
distended globularly at the tip and having multiple holes 
(similar to those used previously by Rosenak and Siwon (5) or 
cannulas made of fine wire. The inflow cannula was 
introduced between the liver and the diaphragm, the outflow 
cannula was inserted into the Douglas cavity. Both cannulas 
were introduced by laparotomy under local and light ethyl 
chlorine anesthesia. In the first patient the continuous 
dialysis lasted 1/2 hour and 12 liters of 4.2% glucose were 
used, in the second patient 19 liters of 0.8% saline were used 
during 1½ hours of continuous dialysis. Both patients died. 

The first case of a patient who survived after peritoneal 
lavage for the treatment of uremia in April, 1937, was 
reported by Wear, Sisk, and Trinkle from the Wisconsin 
General Hospital, Madison, Wisconsin, USA (7). “The 
procedure was carried out by morphine and nembutal 
anesthesia. A standard gall bladder trochar was introduced in 
the upper abdomen. The trochar introduced into the lower 
abdomen was modified by placing numerous small holes in 
the distal third to avoid occlusion of a single opening by the 
omentum and intestine. From an insulated reservoir the fluid 
was introduced into upper cannula. The lower cannula was 
attached to rubber tubing which hung dependent to a bottle 
on the floor and acted as syphon”. The authors used the 
procedure in five cases, but only one patient survived. This 
was a case of reflex anuria superimposed on obstructive 
uropathy due to kidney and bladder stones. In spite of 
urethral catheterization the patient’s condition deteriorated 
and continuous peritoneal lavage with Locke-Ringer’s 
solution was performed. No details of the amount of fluid 
were given. After the lavage, the urine output gradually 
increased and the bladder stone was successfully removed. It 
is difficult to say whether the single peritoneal lavage was 
important for patient’s survival. The authors treated four 
more patients with continuous peritoneal lavage, using up to 
33 L of fluid for a session, but none survived. 

No papers on peritoneal lavage, irrigation or dialysis 
appeared during World War II, but the number of renal 
failure cases after war trauma must have accelerated 
research on renal replacement therapies. Seligman, Frank, 
and Fine from the Surgical Research Department, Beth Israel 
Hospital and the Department of Surgery, Harvard Medical 
School, Boston, Massachusetts, USA, performed a series of 
experiments on nephrectomized dogs to determine suitable 
peritoneal access, optimal flow of continuous flow peritoneal 
irrigation, and proper irrigation fluid. The access was a 
mushroom-tip type catheter inserted through an incision or 
whistle-tip (urethral catheter with a terminal opening as well 
as a lateral one) type inserted using a trocar. Both types had 
added perforations. Mushroom type catheters drained more 
effectively than the whistle-tip type catheters. “To help 
maintain patency of the irrigating catheters in long term 
experiments, omentectomy was performed at the time of 
nephrectomy”. “Ringer’s solution containing glucose, used in 
the early experiments, was changed later to Tyrode’s 
solution. In addition, the irrigation fluid contained sodium 
penicillin and sodium sulfadiazine for prophylaxis against 
infection, and the sodium salt of heparin in order to minimize 
the intraperitoneal formation of fibrin and adhesions” (8). 
The same group of authors reported the use of this method 
for treatment of patients. Four patients were presented at 
the meeting of the American Surgical Association, Hot 
Springs, Virginia, USA, April 2-4, 1946, by Jacob Fine and 
published in November 1946 (9). One patient with acute 
renal failure due to “parenchymatous injury to the kidneys 
from sulfathiazole administration” was also reported 

separately in more detail (10). The mushroom catheter and 
the sump drain were used in this case. The patient ultimately 
recovered kidney function. Although in the discussion the 
authors stated that “(w)e cannot state with finality that the 
patient would have died without peritoneal irrigation”, the 
severity of the case, fifteen days of oliguria/anuria, and 
improvement during peritoneal lavage seem to justify the 
assumption that this was the first patient who survived 
because of peritoneal dialysis. The report in JAMA of 
successful use of peritoneal irrigation in acute renal failure 
prompted others to implement this method. 

The major problems encountered by clinicians treating 
patients with peritoneal irrigation were related to peritoneal 
access. Rosenak, working with Oppenheimer at the Mount 
Sinai Hospital in New York, New York, USA, in a paper 
published in Surgery in 1948 (11) listed the five most 
troublesome complications of peritoneal drains used for fluid 
outflow: “1) Rigidity of the tube with resulting pressure on 
the intestines, 2) Constant suction of contaminated air into 
the peritoneal cavity, 3) Occasional plugging of the small 
openings, 4) Leakage of lavage fluid into the dressing, which 
is a potential source of infection and which make exact 
determination of nitrogen output difficult, 5) Difficulties of 
proper fixation of the tube on the abdominal wall”. For the 
first time they developed a drain specifically for peritoneal 
dialysis. Made of stainless steel the tube provided a rigid 
extra-abdominal portion, but flexible intraperitoneal portion 
made of a spiral, stainless steel spring wire with a rounded 
tip. An adjustable plate was screwed to the outer portion of 
the steel tube and served for fixation to the abdominal wall 
by means of adhesive plaster. The straight inner tube was 
located inside the extra-abdominal rigid tube and extended 
about half an inch into the flexible intra-abdominal tube. This 
inner tube was fitted with a rubber tube connection for 
suction aspiration for fluid outflow. There was an air space 
between the inner and the outer tube which was connected 
with the right angle air inlet tube further connected with a 
glass funnel covered with several layers of sterile gauze. 
Because of this connection with air, no significant negative 
pressure could develop. The authors believed that this would 
prevent omentum from being drawn into interstices of the 
spring coil. The access was used in dog experiments and, 
according to the authors, performed satisfactorily. This 
peritoneal access was factory-built (Speedo Manufacturing 
Company, New York, New York, USA.) Compared to the sump 
drain, the access introduced two important improvements: 
flexible tube made of spiral wire instead of rigid network of 
cords and the plate for fixation to the abdominal wall. 

By permission of Oppenheimer, a second version of the 
Rosenak-Oppenheimer access was described by Ferris and 
Odel from the Mayo Clinic, Rochester, Minnesota, USA (12). 
The improved version had two accesses, one for inflow and 
one for outflow. They found the inflow tube to be entirely 
satisfactory. However, they experienced considerable 
difficulty in fluid outflow, because the flexible steel spring 
appeared to be wound too tightly. They were also concerned 
with the foreign body reaction to metal and rubber tubes. 
Accordingly, they improved the Rosenak-Oppenheimer access 
by changing the intra-abdominal portion of the outer tube. 
Instead of the spring coil they used a polyvinyl tube with 
multiple perforations. This tubing was “sweated” into the 
stainless steel portion of the tube with acetone. The tips of 
the tubes were provided with plugs consisting of bendaloy 
completely encased in the polyvinyl. The tubes were 
weighted with these plugs to insure they would hang 
dependently in the peritoneal cavity. This was particularly 
important for the outflow tube to keep the tip in the true 
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pelvis, the place of a fluid reservoir. Francis and Odel 
introduced two important ideas in their access: 1) use of 
plastic (polyvinyl) for the intra-abdominal segment of the 
access, and 2) use of weights to keep the tip of the tubing in 
the true pelvis. Both ideas were emulated later by other 
inventors. 

Rapid progress in peritoneal dialysis was made in the 1950s. 
Grollman, from the Southwestern Medical School of the 
University of Texas, Dallas, Texas, USA, and his collaborators 
reported their experience with intermittent peritoneal lavage 
in nephrectomized dogs and 5 patients. The fluid was infused 
and drained from the peritoneal cavity through a single 
polyethylene tube placed through the anterior abdominal 
wall, “(a) trocar was inserted as in the routine removal of 
ascitic fluid, the stylet replaced with the polyethylene plastic 
tube, and the trocar removed” (13). 

The next major progress was made in the late 1950s when 
Maxwell, Rockney, Kleeman and Twiss from the University of 
California in Los Angeles, California, USA, reported their 
experience with 76 peritoneal dialyses (14). Seemingly minor 
improvements in the technique provided major 
improvements in results. The catheter was introduced with a 
technique similar to that of Grollman et al (13) but the 
semirigid catheter was made of nylon (polyamide) instead of 
polyethylene, had rounded tip, and had numerous very tiny 
perforations (80 holes of 0.2 inch diameter (0.508 mm) 
instead of larger openings at the distal 3 inches. The authors 
believed that the use of nonirritating plastic prevented 
omentum and intestines from clinging to the catheter, and 
that the small diameter of perforations prevented particles of 
omental fat from plugging the catheter. They used a 17F 
Duke trocar set for insertion of the catheter. Two liters of 
solution, available in 1 L bottles, were warmed to body 
temperature, and connected through a Y-tubing to the 
catheter. The fluid dwelled in the catheter was manufactured 
by the Medical Development Corporation, Miami, Florida, 
USA. The catheter was introduced surgically under direct 
vision deep into the posterior pelvis or through a 22 G 
gallbladder trocar in the midline directly below the umbilicus. 
The drainage of fluid from the peritoneal cavity was markedly 
improved compared to sump drains, but leakage and 
pericatheter infections continued to plague the access. 

The next major progress was made in the mid-1960s. Weston 
and Roberts made a small improvement by providing 
Maxwell catheter with a pointed stylet, thus eliminating the 
need of insertion through the cannula. A sharp stainless steel 
stylet (“three-sided trocar point”) inserted through the nylon 
catheter was used to penetrate the abdominal wall. As a 
result, the abdominal opening fitted snugly around the 
catheter, thereby preventing leakage (15). The stylet 
catheters soon became commercially available (Trocath) from 
Don Baxter Inc., Glendale, California, USA, and McGraw 
Laboratories, Milledgeville, Georgia, USA. Only local 
anesthesia was used for catheter insertion. Before catheter 
insertion the abdomen was filled with dialysis solution via a 
14 or 15 gauge needle inserted through the linea alba below 
the umbilicus. Then a small incision was made in the skin, the 
catheter with the stylet was pierced through the abdominal 
wall. 

However, the major progress was made by applying a silicone 
rubber as a material for peritoneal catheter. Silicon rubber 
was flexible so it did not press on the intestines, and was 
inert, not causing peritoneal membrane irritation. In 1964 a 
preliminary communication appeared in the Lancet 
describing the use of silicone rubber peritoneal catheter in 
two patients (16). Palmer, not satisfied with the available 

catheters, and Quinton, already successful in manufacturing 
silicone rubber shunts for hemodialysis (W.E. Quinton 
Instrument Co., Seattle, Washington, USA), developed a 
catheter, which is the prototype for currently used catheters. 
It was 84 cm long and had internal diameter of 2 mm. The 
intraperitoneal part of the catheter was coiled and had 
numerous perforations in the distal 23 cm. In the middle the 
catheter had a triflange step for locating in the deep fascia 
and the peritoneum. 

In 1968, Henry Tenckhoff and H. Schechter from the 
University of Washington, Seattle, Washington, USA, 
published the results of their studies on a new catheter (17). 
Their catheter was an improved version of the Palmer 
catheter. An intraabdominal flange was replaced by a 
Dacron® felt cuff, which allowed tissue growth into it, fixing 
the catheter in the tunnel and restricting penetration of 
bacteria (Figure 1). A subcutaneous tunnel was shortened 
and a second, external cuff was used to decrease the length 
of the catheter sinus tract. The external cuff was not 
protruding through the skin, but was located just below the 
skin surface. To keep both exits (external and internal) down 
the intramural silicon tubing was bent. The intraperitoneal 
segment was open ended and the size of the side holes was 
optimized to 0.5 mm to prevent tissue suction. As mentioned 
above, the small diameter of side holes was recommended by 
Maxwell et al. (14) 19 years earlier. A shorter subcutaneous 
tunnel and a straight intraperitoneal segment facilitated 
catheter implantation at the bedside. To avoid excessive 
bleeding, the catheter was inserted through the midline. The 
initial results in six patients were excellent with 5 catheters 
functioning for 4-14 months. 

The Tenckhoff catheter has become the gold standard of 
peritoneal access. Some of the original recommendations for 
catheter insertion such as an arcuate subcutaneous tunnel 
with downward directions of both intraperitoneal and 
external exits are still considered very important elements of 
catheter implantation. Few complications were reported in 
patients treated with periodic peritoneal dialysis in the 
supine position. However, in patients treated with continuous 
ambulatory peritoneal dialysis (CAPD), complications became 
more frequent, due to high intra-abdominal pressure in the 
upright position and numerous daily manipulations. The most 
common complications were: exit/tunnel infection, tip 
migration out of the true pelvis predisposing to obstruction, 
external cuff extrusion, pericatheter leak, and peritonitis. 

To decrease the rate of tip migration modifications of 
Tenckhoff catheter were made in Toronto, Canada by 
Oreopoulos and his collaborators and manufactured as TWH 
(Toronto Western Hospital) catheter by Zellerman company 
(18). The intraperitoneal portion of the catheter was 
provided with three silicone discs. Six years later to prevent 
pericatheter leaks, from the same institution, a TWH-2 
catheter was described (19). This catheter inserted through 
the rectus muscle had two Dacron cuffs, but the deep cuff 
was provided with a Dacron disc (flange) and a silicone ring 
(bead) at the deep cuff to create a better seal and prevent 
pericatheter leaks. The intraperitoneal portion was provided 
with two silicone discs (Figure 1). The retrospective analysis 
of complication rates with Tenckhoff and Toronto Western 
Hospital catheters at the University of Missouri, Columbia, 
Missouri, USA, (20) showed that the lowest complication 
rates were with double cuff catheters implanted through the 
belly of the rectus muscle and with both internal and skin 
exits of the tunnel directed downward; however, the 
resulting arcuate tunnel led to frequent external cuff 
extrusions. 
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Figure 1 - Tenckhoff Catheter Oreopoulos Zellerman or TWH 
catheter is shown at the bottom. To decrease leaks they strengthen 
the seal at the internal cuff by providing a flange and a bead. A 
purse string suture between the bead and the flange provides an 
extremely strong seal almost completely preventing pericatheter 
leaks. Intraperitoneal tubing was provided with two silicone rubber 
discs to prevent catheter migration, omental wrap and obstruction. 

 

To avoid this complication a permanent bend between cuffs 
was postulated and such a catheter was manufactured by 
Accurate Surgical Instruments, Toronto, Ontario, Canada. The 
catheter was dubbed “swan neck” because of its shape (20). 
Because of this design, catheters can be placed in an arcuate 
tunnel in an unstressed condition with both external and 
internal segments of the tunnel directed downward (Figure 
2).  

 
Figure 2 - Swan Neck Missouri Catheters Swan neck Missouri 
catheters for left and right side have perrmanent bends between 
cuffs. A permanent bend between the cuffs eliminates the silicone 
rubber resilience force or "shape memory", which tends to extrude 
the external cuff. The downward peritoneal entrance tends to keep 
the tip in the true pelvis, reducing its migration. Stencils for skin 
markings help proper localization in the abdomen. 

 

The downward directed exit, two cuffs, and optimal sinus 
length reduce exit/tunnel infection rates. A permanent bend 
between the cuffs eliminates the silicone rubber resilience 
force or “shape memory”, which tends to extrude the 
external cuff. The downward peritoneal entrance tends to 
keep the tip in the true pelvis, reducing its migration. Similar 
to TWH-2 catheter Swan Neck Missouri (Figure 2) catheter 
has a flange and bead circumferentially surrounding the 
catheter below the internal cuff but the flange and bead are 
slanted approximately 45° relative to the axis of the catheter 
(Figure 3). This feature helps to maintain downward direction 
of the intraperitoneal segment. Insertion through the rectus 
muscle decreases pericatheter leaks. Lower exit/tunnel 
infection rates curtail peritonitis episodes.  

 

 
Figure 3 - Bead/flange relation to the peritoneum This slide shows 
the bead/flange relation to the peritoneum. A purse string between 
the flange and the bead creates an extremely tight seal around the 
catheter. A slanted bead and flange preserve better downward 
direction of the intraperitoneal segment of the tubing. Downward 
direction of the intraperitoneal entrance decreases the rate of 
catheter migrations. 

 

Finally, swan-neck catheters with a coiled intraperitoneal 
segment (Figure 2) minimize infusion and pressure pain. 
Slanted flange and curved intratunnel part requires different 
catheters for the right and left side (Figure 2). Swan neck 
catheters are designed to have an exit in the abdominal 
integument (swan-neck abdominal, Missouri, catheters) or in 
the chest (swan-neck presternal catheter – Figure 4). 

 

 
Figure 4 - Presternal catheter post implantation in relation to body 
structures The presternal catheter after implantation. A six-year 
experience with these catheters in one center showed reduced 
complications compared to other catheters. Survival probabilities of 
95% and 86% at two and three years respectively are the best 
results ever reported. 

 

The idea of a presternal exit location stemmed from several 
observations indicating that this location may decrease exit 
infections (21). The chest is a sturdy structure with minimal 
wall motion; the catheter exit located on the chest wall is 
subjected to minimal movements decreasing chances of 
trauma and contamination. Also, in patients with abdominal 
ostomies and in children with diapers, a chest exit location 
decreases chances of contamination. Moreover, a loose 
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garment is usually worn on the chest and there is less 
external pressure on the exit. Clinical surgical experience 
indicates that wounds heal better after thoracic surgery than 
after abdominal surgery; this may be related to less chest 
mobility or some other reasons. Obese patients have higher 
exit site infection rates and a tendency to poor wound 
healing, particularly after abdominal surgery. The 
subcutaneous fat layer is several times thinner on the chest 
than on the abdomen. If fat thickness per se is responsible for 
quality of healing and susceptibility to infection then the 
chest location may be preferred for obese patients. The 
catheter is particularly useful in obese patients (BMI>35), 
patients with ostomies, children with gastrostomy tubes, 
diapers, and fecal incontinence, and patients who want to 
take tub baths without the risk of exit contamination. Many 
patients prefer a presternal catheter because of better body 
image. 

 

To accommodate these principles, the swan-neck peritoneal 
catheter was modified to have an exit on the chest but 
preserving all advantages of the swan-neck Missouri coiled 
catheters; minimizing catheter obstruction, cuff extrusion, 
pericatheter dialysate leak and infusion pain The major 
differences from the swan-neck Missouri catheter are the 
length of the subcutaneous tunnel and three instead of two 
cuffs. The presternal peritoneal dialysis catheter is composed 
of two flexible (silicon rubber) tubes, which are connected 
end to end with a titanium connector in the tunnel (Figure 4). 

In conclusion, technological evolution never ends. Many 
improvement of Tenckhoff catheter provided better results. 
Nevertheless, even today, almost five decades after first use, 
the Tenckhoff catheter in its original form is widely used 
catheter type. More information on peritoneal catheters and 
their implantation is available in the recent book chapter 
(22). 
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Introduction 

According to the influential theory of Thomas Kuhn (1922-
1996) (1), most scientists work constrained by current 
influential paradigm and are devoted to solving small 
problems (‘puzzle-solving’). The dominant paradigm is 
important for the interpretation of the data, but it may blind 
scientists to new phenomena not considered part of the 
paradigm. One example of this theory comes from the field of 
nephrology, where the pivotal renal anomalies in Bardet-
Biedl Syndrome went completely unnoticed for more than 50 
years after the discovery of the syndrome. Tus, the BBS 
syndrome is an example of how an essential clinical element 
may go unnoticed for a long time and is evaluated only after 
a shift in the attention of the scientific community 
(specifically, the introduction of renal biopsy and 
immunofluorescence). 

The Bardet-Biedl Syndrome (BBS) is a rare genetic disorder 
characterized by retinal degeneration, polydactyly, obesity, 
learning disabilities, hypogonadism and renal anomalies. 
Various renal lesions of BBS have been described including (i) 
fetal lobulation (ii) calyceal clubbing, (iii) focal sclerosing 
glomerulonephritis, (iv) interstitial nephritis, and (v) changes 
in the glomerular basement membrane. Polyuria, polydipsia 

and chronic renal failure have been also reported in many 
case reports (2). Although the renal anomalies are today one 
of the primary features of the disease, it took almost 50 years 
after the description of the syndrome for renal 
symptomatology to be included. 

Here we will review the observations that drew the attention 
of Bardet and Biedl to the disease and why the renal features 
were not observed. Afterwards, we will focus on the role that 
the identification of BBS genes played in changing our 
perception of the disease and its renal lesions. A timetable of 
the discoveries is summarized in Table 1. 

 

 

 

 

 

 

 

ABSTRACT 
Various renal lesions of the Bardet-Biedl syndrome (BBS) have been described, including macroscopic and microscopic kidney 

abnormalities, polyuria, polydipsia and chronic renal failure. However, these renal symptoms were completely overlooked for about fifty 

years after the first description of the syndrome. The observation of a familial origin of the syndrome began in 1753, with Maupertuis and 

Réaumur describing hereditary forms of polydactyly. In the early 19th century, Martin mentioned an inherited case of blindness. 

Subsequently, von Graefe (1858) reported on a familial occurrence of both of blindness and deafness. The introduction of the 

ophthalmoscope by von Helmholtz (1851) allowed for the identification of patients with retinal degeneration. Systematically using this 

instrument, Laurence and Moon (1866) were the first to describe a familial case of retinal degeneration combined with obesity and 

cognitive impairment. Due to the influential work of Froehlich, Cushing, and Babinski, attention then shifted to obesity. The syndrome was 

definitively identified by 1920 through Bardet’s observations familial cases of obesity, blindness, polydactyly, and hypogonadism. Biedl in 

1922 observed further cases of the syndrome. In recognition of this history, the disease was named Laurence-Moon-Bardet-Biedl 

Syndrome. The renal anomalies were not described until fifty years later, in 1977. In 1993, the quest for the genes involved in BBS began 

with the isolation of 21 different genes. In 2003 two concepts emerged: the existence of a spectrum of ‘ciliopathies’ and the concept of the 

BBSome. Afterwards, the gene-phenotype relationship was researched using transgenic mice. 

 

KEYWORDS: ciliopathies, hereditary, obesity, retinitis, chronic kidney disease   
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YEAR DISCOVERIES 

1753 Maupertuis and then Réaumur (1749) describe hereditary polydactyly 

1809 Martin reports the first case of familial progressive blindness in a three-generation family 
(dominant hereditary; Hereditary blindness) 

1858 Albrecht von Graefe first reports familial cases of blindness accompanied by deafness (not 
BBD, but Retinitis pigmentosa), also called von Graefe’s syndrome (cited by Laurence in his 
work)  

1866 Lawrence and Moon describe cases of familial blindness accompanied by obesity, 
hypogonadism, poor cognition, nanism, paraplegia. They view this in the optics of cretinism 
and retinitis pigmentosa. They do not report signs of polydactyly or kidney problems 

1890 Immobile cilia are described. This finding is then forgotten until year 2000. 

1901 Froehlich drives the attention of researchers to hypothalamic/pituitary obesity  

1920  Bardet presents cases of obesity, hexadactyly and retinitis pigmentosa; he does not recognize 
renal anomalies and attributes the syndrome to the pituitary  

1922  Arthur Biedl reports familial cases of polydactyly, retinitis pigmentosa, poor cognition. 
Following the main paradigm of the time, as in the case of Bardet, he believes that the 
syndrome was a dystrophia adiposogenitalis of cerebral origin, but without involvement of 
the pituitary 

1924-1939  Several reviews on the argument appear (cited in (16)): Raab (1924 Wien Arch Inn Med 7, 
443), Reilly and Lisser (1932 Endocrinology 16, 336), Cockayne, Krestin and Sorsby (1935 
Quart J Med 4,93), Streiff and Zeltner (1938, Arch Ophtal, Paris 2, 289) and Sorsby, Avery and 
Cockayne (1939, Quart J Med 8,51), Rony HR (Rony HR. Obesity and Leanness. Philadelphia 
Lea and Febiger; 1940). No mention of the renal involvement. 

1801-1959 New syndromes are described and there is discussion about their similarity or identity with 
BBD (cited in (16)): Biemond’s syndrome (infantilism, coloboma, skeletal abnormalities. 
Biemond A 1934 Ned Tijdschr Geneesk 78, 1801), Cockayne’s syndrome (familial, dwarfism, 
mental deficiency, deafness, retinal atrophy; Cockayne EA, 1936, Arch Dis Childh 11,1), 
Alstrom’s syndrome (retinal degeneration, gynoid obesity, diabetes mellitus, neurogenic 
deafness, hypogonadotropic hypogonadism. 1954, Alstrom CH, Hallgren B, Nilsson LB, 
Asander H. Retinal degeneration combined with obesity, diabetes mellitus and neurogenous 
deafness. Acta Psychiatr Scand. 1959;34(ppl129) 1-35.). It is even discussed the existence of 
the syndrome (Warkanym Frauenberger, Mitchell 1937Amer J Dis Child 53, 455) 

1945 The attention to the syndrome is still on the adipose aspect. Jaso and Curbelo refer to it as 
“monstrous infantile obesity”, and hypothesize a complex pathogenesis with hypopituitarism 
followed by hyperpituitarism (Am J Dis Child. 1945;70(1) 9-18) 

1969 First description of renal involvement in BBD (18) 

1984 Further investigations on renal abnormalities in BBS (20, 30) 

1993 First localization of a BBD gene (now BBS2) on chromosome 16q (31) 

1994 Localization of a BBD gene (now BBS1) on chromosome 11q (32) 

1994-1995 Mapping of other two BBS genes (BBS3-4) (33, 34) 

1995 Bray (16) reports that BBD (autosomal recessive, pigmentary retinopathy, obesity, congenital 
heart disease, nephropathy, hexadactyly, hypogonadism, mental retardation, anal atresia) 
should be considered as a different entity from Laurence-Moon syndrome (autosomal 
recessive, tapetoretinal degeneration, rarely obesity, paraplegia, mental retardation, 
hypogonadism) 

2000 Identification of the first BBS gene, MKKS, based on the similarity between the BBS and the 
McKusick-Kaufman syndrome (MKS) (21) 

2000 Pazour et al drive the attention of scientists again towards the primary cilium in the kidney 
proposing it to be linked to the development of polycystic kidney disease (35) 

2003 First observation that BBS genes are mainly expressed in ciliated cells (36), with subsequent 
proposal that they are responsible for correct functioning of the primary cilium (37) 

2005 Laurence-Moon syndrome is again considered similar to Bardet-Biedl syndrome (38) 

2005 A similitude among BBS, nephronophthisis (NPH), Joubert syndrome (JBTS), and Meckel-
Gruber syndrome (MKS), Astrom syndrome, Oro-facio-digital syndrome is noted 

2006 The term “ciliopathy” is proposed (39) 

2010 Definition of the BBSome, the multiprotein complex of the cilium encoded by BBS genes (40) 

Table 1 Time-table of BBS discoveries 
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HOW THE SYNDROME WAS DISCOVERED 

The identification of BBS required the evolution of the 
following concepts: 1) the existence of hereditary forms of 
blindness and polydactyly, which fostered the search for 
combined hereditary forms of more complex diseases 2) the 
invention of the ophthalmoscope, which allowed scientists to 
identify and classify retinal degeneration and 3) a paradigm-
shift concerning the nature of obesity, which focused 
attention on hereditary forms of obesity (such as BBS), but 
also served as a blinder impeding the identification of other 
features such as kidney failure. 

The observation of a 
familial origin of the 
syndrome began in 
1753, with Maupertuis 
and Réaumur (Figure 1, 
Figure 2) describing 
hereditary polydactyly. 
While polydactyly was 
widely known since 
ancient times, the 
hereditary aspect of the 
malformation gained 
notice in the late 1700s. 
Pierre-Louis Moreau de 
Maupertuis, (born Sept. 
28, 1698, Saint-Malo, 
France—died July 27, 
1759, Basel, Switz.), was 
a mathematician and 
astronomer who 
popularized Newton’s 
theories (3). 

 

In Système de la nature 
ou Essai sur les corps 
organisés (1751) he 
studied the 
transmission of 
polydactyly in four 
generations of a Berlin 
family, providing the 
first report of the trait 
as hereditary (4). Renè-
Antoine Ferchault de 
Réaumur (1683-1757), 
the famous French 
scientist who gave his 

name to the 
temperature scale, is 
reported by Huxley 
(1894-1963) (5) to have 
analyzed data from 

three families (named Kelleia) from Malta with hereditary 
polydactyly. Similar to polydactyly, progressive blindness was 
also known since ancient times; however, the possibility of a 
hereditary form of blindness was first noted in the early 19th 
century by Martin. He reported, in the Baltimore Medical and 
Physical Recorder (1809), on the Lecomptes, a Maryland 
family of French origin whose members suffered progressive 
blindness (5). While none of these authors were describing 
actual cases of BBS, their work did refocus subsequent 
researchers on hereditary forms of polydactyly and blindness. 

Indeed, soon after, Albrecht von Graefe (1828-1870) (6) and 
thereafter Liebreich first reported a hereditary combination 
of blindness and deafness in cases of what would be called 

retinitis pigmentosa, 
furthering the concept of 
combined forms of 
hereditary traits, and 
these observations are, in 
fact, cited by Laurence 
and Moon in their work 
(see below). Another 
essential discovery that 
must be acknowledged for 
the history of BBS was the 
invention of the 
ophthalmoscope in 1851 
by Hermann von 
Helmholtz (1821-1894), 
which allowed the 
observation of the retina 
and hence the definition 
of retinitis pigmentosa 
(Figure 3).  

 

 
The use of the new device, 
the ophthalmoscope, was 
hence promoted in 
England by John Zachariah 
Laurence (1829-1870), a 
surgeon and 
ophthalmologist at the 
ophthalmologic hospital in 
Southwark   (Figure 4). In 
1866, together with his 
colleague Robert Charles 
Moon (1844-1914) (Figure 
5), a house surgeon at the 
same hospital (who then 
moved in Philadelphia), 
they were the first to 
describe, using the  

ophthalmoscope, a familial case of combined retinal 
degeneration, obesity, and cognitive impairment (7). 
 

In the first years of the 
20

th
 century, medical 

attention shifted to 
hypothalamic forms of 
obesity - hypogonadism 
thanks to the work of a 
neurologist, Joseph 
Babinski (1857-1932), a 
pharmacologist, Alfred 
Fröhlich (1871-1953) (8) 
and a neurosurgeon, 
Harvey Cushing (1869-
1939) (9). Again, in the 
history of science, we 
see how important 
advances in one field 
may come through 
collaborations with 
other fields, and how 
this chance partnership 
was a necessary step in 
fully defining BBS. 
Fröhlich’s strong 

influence is visible when the first report of a BBS case was 
attributed to a pituitary malfunction. 
 

Figure 1 - Pivotal steps in the definition 
of the Bardet-Biedl-Moon syndrome. 
Pierre Louis Moreau de Maupertuis The 
image is from “The Royal Prussian 
Academy of Science and the Fine Arts. 
Berlin”. By Edward F. Williams, Chicago, 
Ill. p 527, Appeared in “The Popular 
Science Monthly”, Edited by J.McKeen 
Cattell, The Science Press 1903 (image 
available under public domain). 

Figure 2 - René-Antoine Ferchault de 
Réaumur. The image is taken from 
“Galerie des naturalists” by J. Pizzetta, 
Ed. Hennuyer, 1893, p. 137 (available 
under public domain). 

Figure 3  - Hermann von 
Helmholtz. The image is taken 
from Practical Physics, 1914, Ed. 
Macmillan and Co. (available 
under public domain) 

Figure 4  - John Z Laurence. The 
figure is taken with permission from 
(44). 

Figure 5 - Arthur Biedl. The figure 
is taken from Wiener Medizinische 
Wochenschrift, 1933 38:1079 
(available under public domain). 
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Figure 6 - Robert Charles Moon 
(1845- 1914), courtesy of prof. 
P.Beales, Univ. College London. 
Image available through creative-
commons licence. 

Around this period a certain number of observations of 
obesity, polydactyly and retinitis pigmentosa are reported by 
several authors: in 1887 Ferdinand-Jean Darier (1856-1938) 
reports the association of retinitis pigmentosa and 
polydactyly (10). In 1989 Elie von Cyon (also known as de 
Cyon, 1843-1912) presents the case of a 12-year old boy with 
obesity, growth and mental retardation, and hereditary 
polydactyly (11). In 1898 Ed Fournier reports retinitis 
pigmentosa and syndactyly (12). In 1913 Rozabel Farnes 
reports adipose-genital syndrome with polydactyly (13). In 
1914 an Italian radiologist working in Naples, Mario Bertolotti 
(1876-1957) presented the case of Marguerite Catt, 39 years 
old, with polydactyly, mental retardation, obesity, retinitis 
pigmentosa, and hypogonadism (14). In 1918 J Madigan and 
Thomas Verner Moore (1877-1969) described a case of 
mental retardation, obesity, hypogonadism, retinitis 
pigmentosa, and tapering toes (15). 

Finally, in 1920 a French medical student, George Louise 
Bardet (1885-1966), in his medical degree thesis, collected all 
these cases and his own observation of a familial case of 
obesity, hexadactyly, retinitis pigmentosa and hypogonadism 
and proposed the existence of a triad (13). He discussed this 
finding using the current paradigm of 
hypophyseal/hypothalamic obesity: “Two congenital 
malformations (hexadactyly and retinitis pigmentosa) in a 
child who became obese from birth. What is the gland which 
can be incriminated? (…) We believe this case must be 
attached to a very special clinical variety of hypophysis 
obesity”. Bardet’s triad (obesity, polydactyly, retinitis 
pigmentosa) gained success after the father of modern 
endocrinology, Arthur Biedl (1869-1933), in 1922 observed 
further cases of the syndrome. Biedl named the syndrome 
adipose-genital dystrophy and thought it was of cerebral 
origin, in line with the paradigms of that period (Figure 6).  

In recognition of this 
history, the disease was 
named Laurence-Moon-
Bardet-Biedl Syndrome. 
Later, thanks to the work 
of Ammann in 1970 and 
Schachat and Maumenee 
in 1982, Laurence-Moon 
and Bardet-Biedl 
Syndromes came to be 
considered two different 
entities and possibly part 
of the same disease 
spectrum. In the first half 
of 1900, BBS was 
officially defined, but 
none of these authors 
noticed abnormalities in 
kidney function, which is 
today acknowledged as 
an important signature 
of the syndrome. 

Why then were the renal features of the syndrome missed for 
almost 50 years? It is tempting to see this as an example of 
Kuhn’s hypothesis that scientists work on ‘puzzle-solving’ 
within an influential paradigm. The paradigm of that period 
was hypothalamic obesity, whereas kidney failure was not 
considered. Scientists observing new cases of BBS focused on 
obesity and dismissed other possible features of the disease. 

It is intriguing that, even in 1995, in the excellent editorial by 
George Bray (born 1931) on the syndrome in Obesity 
Research, kidney dysfunction is completely ignored by the 

author (16). 

 

THE RENAL LESIONS BEFORE BBS GENES 

Awareness of the renal involvement in BBS starts in the late 
1960s with the work of McLoughlin and Shanklin (17), Nadjmi 
(18), Hurley (19) and Falkner (20). McLoughlin and Shanklin 
(17), Nadjmi et al. (18) first reviewed necropsies of BBS from 
the literature and found a high incidence of 
renal/genitourinary malformations; Nadjmi further observed 
that most of cases reported in the literature since 1940 died 
for uremia and therefore renal failure was a major cause of 
early death in BBS patients. According to Nadjmi, the first 
autopsy reporting a BBS subject passed due to uremia was by 
Radner in 1940 (Acta Med Scand 105:141); however, 
genitourinary tract malformations were already observed 
since 1938 by Griffiths (J Neurol Psychiat 1:1-6), and Riggs 
(Arch Neurol Psychiat 39:1041). It is possible that the 
systematic renal involvement in BBS was missed before 
because the histologic classification of kidney diseases 
reached its maturity only when kidney biopsy and the kidney 
immunofluorescence have been available around 1950, thus 
driving attention to this organ. 

The diffusion of the technique of percutaneous kidney biopsy 
by Nils Alwall (1904-1986) allowed Hurley et al (19) to first 
report histological data from a series of nine BBS children 
(Figure 7 A-B). The results were quite variable, from 
mesangial proliferation to sclerosis, cystic dilatation of the 
tubules, cortical and medullary cysts, periglomerular and 
interstitial fibrosis, chronic inflammation. 

 
Figure 7 - First histologic descriptions of BBS. A-B image taken, with 
permission, from Hurley (1975), C: image taken from Falkner (1977), 
with permission. 
 

Falkner et al. (20) found in a 24-month old child with BBS 
right sided vesical-ureteral reflux, cystocele, urinary tract 
infections, growth arrest of the right kidney. They also 
confirm the mesangial hypercellularity by percutaneous 
biopsy (Figure 7C). 

In 1990 the incidence of renal abnormalities in BBS was finally 
determined to be very high: up to 90% of the patients, and 
therefore become a new signature of the syndrome, more 
than 50 years from its initial definition (2). In the meanwhile, 
the spectrum of renal abnormalities was stably defined as: 

Functional: polyuria, polydipsia, aminoaciduria, reduction of 
maximum concentrating capacity, chronic renal failure, 
hypertension; 

Macroscopic: fetal lobulation, cystic dysplasia and calyceal 
cysts, small kidneys, calyceal clubbing or blunting; 

Microscopic: swelling of endothelial cells, tubular and 
interstitial nephritis with glomerulosclerosis. 

In conclusion, we believe that the attention to the 
nephrological character of the BBS was finally reached only 
when (i) technical advancements were available (that is the 
invention of the percutaneous biopsy) and (ii) when a general 
attention of the medical entourage was driven towards the 
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kidney function: we should remind that in 1943 Willem Johan 
Kolff (1911 – 2009) first built a dialyzer machine, further 
developed by Nils Alwall. At the end of 60’ nephrology was a 
mature science and the greater awareness towards uremia 
led to a revision of syndromic diseases. 

However, the condition remained largely unclear even after 
the discovery of the renal abnormalities: major advances in a 
new behind the complex trait was the discovery of the gene 
defects causing BBS. 

  

THE RENAL LESIONS AFTER BBS GENES 

The quest for the genes occurred in two phases: from 1993 to 
2000 a genetic mapping was pursued, with the identification 
of several DNA loci involved in the disease. In 2000 the 
identification of the first BBS gene (now they number 21), 
MKKS, based on the similarity between the BBS and the 
McKusick-Kaufman syndrome (MKS), occurred (21). In 2003 
Ansley et al demonstrated that mammalian BBS8 gene was 
restricted to ciliated cells (21). This finding raised the 
hypothesis that BBS proteins play a role in cilia function. 
Meanwhile, other genes of the same family were found to 
cause BBS, with at least 17 different genes implicated up to 
now. 

The field was quite mature at the time because a second, 
more common condition, was already found to involve cilia: 
the polycystic kidney disease (PKD). This is also a hereditary 
condition and followed almost the same path of BBS 
(anatomical period-genetic period-functional period), which 
ultimately led to the paradigm of the involvement of cilia 
dysfunction in the genesis of the disease. 

It should be stressed that, again, the major advancement in 
the paradigm did not come directly from the studies on the 
disease, but from studies on flagellated protozoa: it was a 

genetic study on immobile forms of these protozoa which led 
to the identification of this gene. When the same was found 
to be involved in PKD and then in other diseases such as BBS, 
it was almost immediate the formation of a new paradigm of 
‘ciliopathies’. All genes involved in these genetic diseases and 
in the cilium were then functionally grouped in a multiprotein 
complex called BBSome. 

After the period of discovery of BBS genes and the 
construction of the concept of the BBSome, some new 
insights in the renal pathology of BBS have been addressed. 
First, the gene-phenotype relationship has been studied in 
much detail, with a categorization of mutations leading to 
various associations of the visual, metabolic and kidney 
phenotypes (23, 24). Second, a number of transgenic mice 
are now available for testing of pathogenic hypotheses and 
new pharmacological approaches. Risk factors for the 
development of the renal disease have been studied in large 
cohorts (22 – 24), and the usefulness of renal transplantation 
has been demonstrated in a separate study (25, 26). A 
contribution for low protein diet in the preservation of renal 
function in BBS has also been reported (27). Finally, a study 
from one of us (28, 29) showed combined impaired water 
handling in BBS. 

These functional changes in BBS kidney might be mediated, 
at least in part, by mistrafficking of apical membrane 
proteins, leading to tubular dysfunction (41). In turn, this 
might be related to the renal hyposthenuria in BBS, that has 
been recognized as the most common renal dysfunction in 
the absence of renal insufficiency (42, 43). 
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Introduction 

It was in ancient times that water started to be used for 
therapeutic purposes. It was generally believed that apart 
from purely hygienic values water brought about health 
benefits, especially if twinned with a balanced diet and 
physical activity. All these combined were known to be 
advantageous for respiration and digestion. Moreover, they 
were supposed to soothe headaches and provide general 
relaxation. In ancient Greece and Rome water treatment was 
widely regarded as a key means of balancing the, so called, 
“humours” i.e. distinct bodily fluids. Both chemical and 
physical properties of water were harnessed to serve 
therapeutic purposes with the Methodic school of medicine 
being at the forefront of the practice. Those days, balneology 
was held in high esteem, hence, travel to relatively distant 
places with appropriate waters was far from rare. With time, 
however, the significance of this method of treatment began 
to wane and the fall of the Roman Empire put a sad end to 
Roman spas as well. The rebirth of interest in balneology  

 
came with the Renaissance. Early Polish reference to springs 
of mineral water for drinking and curative baths, in Inowłodz 
upon the Pilica River, dates back to the 11

th
 century AD. Two 

centuries on and three more sites come to light – Cieplice, 
Szczawno and Lądek in the Sudetes. The 15

th
 century saw the 

discovery of more springs scattered around the whole 
country including those in Duszniki, Jedlina, Iwonicz, Szkło 
and Kudowa. At the time, a number of scientific dissertations 
investigating and describing the healing properties of these 
waters were published with that by Wojciech Oczko aka 
Ocellus (1537-1599) being at the cutting edge of the kind. 
Ocellus himself was a Polish doctor and  researcher,  a  
student  of  Polish  and  Italian  medical  universities   and   his 
Thermal   Springs, published by Officina Lazari in Krakow in 
1578, had a strong impact on the development of Polish 
medicine (1– 6). 

Ocellus was born in Warsaw, Poland in 1537 into a middle 
class family who had settled down there in the early 15

th
 

ABSTRACT 
The use of water for therapeutic purposes was not unknown in ancient times. It was largely the Methodic school of medicine that widely 
used the physical and chemical properties of water to treat various ailments. However, the end of the Roman balneotherapy came with the 
downfall of the Empire and was not revived until the Renaissance. In Poland, mineral water springs, both for drinking and therapeutic 
bathing, came to be known as early as the 13th century and gained in further popularity in the following years. With the discovery of new 
springs all around the country a number of scientific works on the properties of water and its application for treatment were published. 
One of them, Thermal Springs, was by Wojciech Oczko (1537-1599). Born in Warsaw, he started his education at the Krakow Academy and 
continued in Italy where in Bologna, he obtained the title of doctor of philosophy and medicine. Having returned to his native Poland in 
1569 he worked as the court doctor of two Polish kings: Stephen Báthory and Sigismund III Vasa. In 1598 he moved to Lublin where he died 
in 1599. His work Thermal Springs was published in Krakow in 1578. In the 16th century Polish the noun cieplice denoted a hot medicinal 
spring as well as the town placed around it. The main stimulus to take up the subject of treatment with water came to Oczko from king 
Stephen Báthory himself who had ordered him to do so. However, a no small role was played by his own willingness to promote the 
method of treatment with which he had come in contact during his peregrination in Western Europe. The work includes the classification 
of waters to be found in Poland along with their medicinal application as the most efficient cure for numerous skin and internal organs 
diseases. The urinary system and its malfunctions were also given the author’s consideration who recommends treatment with water in 
cases of renal and ureteral calculi as well as ureteral stricture or infections. Treatment with water can also soothe the pain in a gout attack 
and is helpful in cases of purulent drainage from the male sex organ. A part of the work is devoted to dealing with side effects of baths also 
concerning kidneys. Internal application of water can also be advisable in case of haematuria. Thermal Springs is by general consent 
regarded as the beginning of the Polish balneology and Wojciech Oczko is seen as its father. 
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century. His father, Stanisław, was a wheelwright and his 
mother, Zofia nee Koczan, was a daughter of the Mayor of a 
northern Polish town of Brodnica. Ocellus’ early education 
started at a Cathedral school in Warsaw and in 1559, 
supported by diocese chapter, he went on to study at Krakow 
Academy where, in 1562, he received the title of a Bachelor. 
Having returned to Warsaw he paid off his debt to the 
diocese by teaching at the local college until 1565 when, 
again supported by the church hierarchy, he went to Italy to 
be trained as a medical doctor. He studied at universities in 
Padua and Bologna and, on 11 March 1568, he obtained a 
doctorate in philosophy and medicine. The Italian 
Renaissance was marked by a rapid development of medicine 
rendering the Apennine Peninsula a primary destination for 
the knowledge-hungry youth from all over Europe, including 
Poland. Italian universities were full of renowned lecturers 
who were the leading figures of the Renaissance. Most 
outstanding individuals occupying exposed positions in 
Poland were either graduates or employees of those 
academies. Ocellus’ scientific peregrination also led him to 
Spain and France, where he visited Montpellier to become 
acquainted with the local school of medicine. On returning to 
his native Poland, he settled down in Warsaw in an 
apartment owned by the Holy Spirit Hospital. In 1571, he was 
obliged to treat poor patients at the hospital as well as the 
members of the diocese chapter. Independently, he ran a 
successful private medical practice winning a reputation also 
in the royal milieu. On 7 August 1576 Ocellus was appointed 
doctor and secretary to the King of Poland Stephen Báthory 
with annual remuneration amounting to 200 zlotys. Although 
he was not obliged to stay at the royal court at all times, 
being only summoned on special occasions, he remained in a 
very close relation with the king. At the time, the position of 
the permanent court doctor was held by Nicolas Bucella (de 
Bucellis) from Padua, an alumni of the local university. 

It was probably in August 1582 when, due to health 
problems, Ocellus gave up the position of the royal doctor. 
However, following the death of Stephen Báthory and the 
crowning of Sigismund III Vasa, he returned to his royal 
service accompanying the king during his travels around the 
country. Next, he settled down in Warsaw to cater for his 
family and business. Ocellus was known for his philanthropic 
disposition e.g. giving farmland to the poor St. Cross hospital 
in Warsaw and allocating a substantial amount of money for 
rebuilding of the burnt-down Bernardine church and 
monastery in Lublin. It was in 1598 when he moved to Lublin 
and purchased a manor where soon afterwards, on 26 
December 1599, he died and was buried in Bernardine church 
there. 

Despite being married twice, to Elżbieta, (1574) daughter of 
Stanisław Sidlarz, the Mayor of Old Warsaw, and again (1595) 
to daughter of Andrzej Humięcki, the Mayor of Warsaw, 
Ocellus died childless. He was friends with the outstanding 
figures of his time including Jan Kochanowski, the great Polish 
poet. Ocellus’ interest in humanities and literature led him to 
staging Kochanowski’s drama The Dismissal of the Grecian 
Envoys. In recognition of his merits for the Polish medical 
culture, the Polish Association for the History of Medicine 
established in 1924 by the renowned Polish historian of 
medicine professor Adam Wrzosek, was named after Ocellus. 
Also, the diploma for developing and popularising the history 
of medicine, ethics and culture given by this Association 
bears the same name (Figure 1, Figure 2) (7- 10). 

 

    

   

   
 

Ocellus’ two most famous publications are titled Thermal 
Springs and Przymiot. The latter one is a compendium of 
knowledge concerning the essence, diagnosis and treatment 
of the common illness of his time – syphilis. Undoubtedly, its 
scientific quality puts it on par with similar publications from 
Italy and France on the disease, which makes Ocellus a 
renowned, European-scale syphidologist. Some older-day 
historiographers and historians ascribe other works to 
Ocellus, which are, however, unknown. The information 
about them is included in the second, combined, edition of 
both works. 

Thermal Springs, published in 1578 by Jan Januszewski at 
Officina Lazari in Krakow, was dedicated to the Castellan of 
Trakai and Vice Chancellor of the Great Duchy of Lithuania 
Ostafij Wołowicz. The book contains 99 pages, mostly printed 
in Gothic style. The body of the contents is written on 78 
pages with double pagination. In the 16

th
 century Polish the 

noun cieplice denoted a hot medicinal spring as well as the 
town placed around it. The main stimulus to take up the 
subject of treatment with water came to Ocellus from king 
Stephen Báthory himself who had ordered him to investigate 
the springs of Jaworowo. However, a no small role was 
played by his own willingness to promote the method of 
treatment with which he had come in contact during his 

 

Figure 1 - Wojciech Oczko (Ocellus) as the 
Father of Polish Balneology. 

Figure 2 - Wojciech Oczko’s (Ocellus) monument 
in Bernardine church in Lublin, Poland. 
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peregrination in Western Europe. Thermal Springs includes a 
lot of information on overseas spas combined with the 
presentation of a few Polish sites e.g. salt mines in Bochnia 
and Wieliczka, sulphurous waters in Grodek and Swoszowice 
and a mineral water spring in Jaworowo. The work includes 
the classification of waters to be found in Poland along with 
their medicinal application as the most efficient cure for 
numerous skin and internal organs diseases. The author, 
however, warns against the use of water which is too hot 
believing that warm water is best for health and it is not 
deprived of its medicinal qualities. Prior to the application of 
water treatment, Ocellus recommends examination of the 
general condition of a patient. What is more, according to 
him, one should not stop treatment too early immediately 
after the first symptoms of recovery appear nor when there is 
no positive outcome of the therapy. Ocellus also draws the 
reader’s attention to possible side effects. His general 
recommendation is to use waters both externally in the form 
of baths and compresses and internally. Some of his 
observations are in line with modern balneology. The 
ailments of internal organs that can be treated with hot 
waters, especially through internal application, include 
diseases of the digestive tract, the respiratory system and 
others. The urinary system and its malfunctions were also 
given the author’s consideration who recommends treatment 
with water in cases of renal and ureteral calculi as well as 
ureteral stricture or infections. His observations are on the 
borderline between the modern urology and nephrology. 
Internal application of water can also be advisable in case of 
haematuria and nephritis. What is interesting, Ocellus was 
not oblivious to the problem of the ratio of the water taken in 
to the amount of urine, which, by modern means, might be 
interpreted as the crucial water balance. Treatment with 
water can also soothe the pain in a gout attack and is helpful 
in cases of purulent drainage from the male sex organ in 
course of syphilis. A part of the work is devoted to curing side 
effects of baths, also those affecting the kidneys. Thermal 
Springs is by general consent regarded as the beginning of 
the Polish balneology and Ocellus is seen as its father (Figure 
3, Figure 4) (11- 13). 
 

 
Figure 3 - The title page of Cieplice by Ocellus from 1578 (Courtesy 
of Dolnośląska Biblioteka Cyfrowa). 

 
Figure 4 - A copy of a page from Thermal Springs. (Courtesy of 
Dolnośląska Biblioteka Cyfrowa). 

 
The work was republished in Warsaw in 1881 by the Warsaw 
Doctors’ Society to commemorate 300

th 
anniversary of the 

original publication. The reprint coincided with the 50
th

 
anniversary of medical practice of Józef Majer, the professor 
of the extension of the Jagiellonian University in Krakow, the 
honorary member of the Warsaw Doctors’ Society and the 
President of the Academy of Skills in Krakow (Figure 5). 

 

 
Figure 5 - The title page of republished works by Ocellus Thermal 
Springs and Przymiot (author’s own archive) 
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Conclusion 

Wojciech Oczko (Ocellus) was among the greatest Polish 
doctors of the Renaissance. He studied medicine in Krakow 
and at the Italian universities of Padua and Bologna. He was a 
court doctor for two Polish kings, Stephen Báthory and 
Sigismund III Vasa. His literary heritage comprises two 
fundamental works written in Polish which constituted the 
foundation for Polish balneology and syphidology. In his 
works Ocellus started to use the new Polish medical terms, 
many of which are to be found in the Polish Medical 
Dictionary edited by professor Franciszek Giedroyd, the 
renowned Polish historian of medicine and published in 
Warsaw in 1931. Ocellus’ works are written in a very modern 
manner and they encompass a number of medical specialties 
including nephrology. His work Thermal Springs presents the 
possibility of treatment of some urinary tract diseases with 
medicinal waters. By general consent Oczko aka Ocellus is 
regarded the “father of Polish balneology”. Besides his  
 
 

 
 
medical activities, Ocellus is famous for representing a 
typically Renaissance-like model of a humanist expressing his 
affection towards Antique culture and literature. His Krakow-
based education equipped him with perfect command of 
Greek and Latin and profound knowledge of works by ancient 
masters. What is more, his Italian period offered him a 
chance to meet the greatest figures of the Renaissance and 
to obtain top-quality medical knowledge of the time which he 
later transplanted to Poland. Creation in his native Polish 
made him rather hermetic preventing his works from 
entering the European cannon of medical literature. It is the 
authors’ hope that this publication will bring Wojciech Oczko 
(Ocellus) closer to the international world of medicine, thus, 
triggering research and investigation by historians of 
medicine including those dealing with the history of 
nephrology (14). 
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Antonius De Haen 

Antonius De Haen Gravenhage, (December 8, 1704 – Vienna, 
5 September 1776) was a Dutch physician appointed as 
professor and first executive board director of the University 
of Vienna’s medical clinic (Figure 1). 

 

 
 

Figure 1 - Antonius De Haen (1704 - 1776) 

 

De Haen studied medicine in Leiden and qualified as a doctor 

in his hometown. He was brought by his former classmate 
Gerard van Swieten (7 may 1700 – 18 June 1772), the 
personal physician of Maria Theresia, from the Netherlands in 
1754 to Vienna, there he became Professor of the First 
Medical Clinic of the University of Vienna in the Civil Hospital. 
He organized the Medical University after the model of his 
teacher Herman Boerhaave (31 December 1668 – 23 
September 1738) away from the textbooks he was teaching 
medicine at the bedside of the patients. He insisted on 
detailed case histories and careful physical and laboratory 
examination before reaching a diagnosis and prescribing 
treatment (1). 

He took over after the death of van Swieten his position as 
personal physician of Maria Theresia. He put great emphasis 
in the patient observation and explored the numerous forms 
of fevers and was one of the pioneers of using the 
thermometer, the temperature fluctuations and the pulse 
measurement to have a valuable indication of the severity of 
the illness. De Haen was one of the pioneers in the field of 
reanimation. During that period drowning was a major cause 
of death, which in the second half of the 18

th
 century led to 

the creation of associations that sought to reanimate people 
in urban areas in Europe and North America after threatening 
drowning and cardiac arrest. In his 
work Heilingsmethode, litterally “Methods of healing”, De 
Haen introduced the method of ventilation for the human 
body with the knowledge of the anatomy and physiology he 

ABSTRACT 
The purpose of this paper is to report the methods used and the experiments conducted by doctor Antonius De Haen mentioned in his 
masterpiece “Ratio Medendi in Nosocomio Practico” “Medical skills in hospital practice”, to put his knowledge in the proper context of the 
time and explain his intuitions with the modern evidence in medical research. The book is written during his experience in the 18th century 
Viennese hospital, it contains numerous case histories and ranges widely over what must have been all the recognized clinical entities of 
the time. 
Among the different topics covered, there is a chapter dedicated to “Experimenta in calculosis et de calcula varia” “Experiments in the 
calculosis and types of stones”. In it there is a series of case studies of renal stones he followed that reveal the limits of the knowledge of 
the time. There is a punctual description of various consistencies and differences in the way of formation of the calculi and he frequently 
includes the results of his autopsies in his researches. 
In fact, the author is asking himself how is possible that many men lead their lives, without the perception of the presence of the kidney 
stones, which often only appear post-mortem. Anton De Haen says in his script: “Nature itself provides insensibility to pain even before the 
resources of medical art, such as limewater or Uva Ursi”. How Uva Ursi works is one of the unsolved question for the author, now we can 
finally explain how Uva ursi leaves and his nutrient have an antioxidant potential, how they attack the target bacterial cells, their quorum 
sensing communication systems and the direct antimicrobial growth-inhibitory activity and the safety of his use in the clinical practice. 
 
KEYWORDS : Anton de Haen, 18th century, Uva ursi, kidney stones, hydroquinone. 
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possessed on the human body. In addition to keeping track of 
detailed patient case descriptions, De Haen was in favor of 
post mortem examination to determine the cause of death 
and advance clinical knowledge. 

His most famous written work is Ratio Medendi in Nosocomio 
Practico (Figure 2), in which he mentions his experience, 
during the 18

th
 century, in the Viennese hospital and 

numerous patient casualties. This masterpiece dedicated to 
Empress Maria Theresa, it’s not just a guide to hospital 
practice as the title suggests but contains numerous case 
histories and ranges widely over what must have been all the 
recognized clinical entities of the time. 

De Haen quotes widely from both ancient and contemporary 
authors and frequently includes the results of his autopsies. 

 

 
Figure 2 - Ratio Medendi in Nosocomio Practico, frontespice. 

 

The treatment of Renal Stones in XVIII century 

The XVIII century sees an improvement in the treatment of 
the renal calculi. Slowly the figure of the “travelling 
lithotomists”, wandering barber-surgeons who traveled 
around Europe removing stones without any kind of 
anaesthetic, leave the place to professional figures with more 
expertise. 

The original route of approach was through the perineum, 
first through the mid-line and later from the left side. The 
suprapubic or high operation started to be used in the early 
18

th 
century (2). 

A great influence on the practice of lithotomy was given by 
the work of Jacques Beaulieu (1651-1714) who developed the 
method of “lateral lithotomy” (3). 

Essentially it consisted of cutting the body of the prostate 
instead of dilating it, and cutting the bladder neck and some 
of the bladder wall. An incision was made on the left side of 
perineum medial to the ischial tuberosity and carried 
between the bulbar and ischiocavernosus muscles where a 
transverse incision was made through the body of the 
prostate, cutting the neck of the bladder. A sound in the 
urethra guided this supposedly less destructive entry into the 

bladder. After making an opening as big as the stone, a 
forceps was inserted through the wound to seize and remove 
it (4). 

William Cheselden (19 October 1688 – 10 April 1752) 
(Philosophical Transactions of the Royal Society of 
London, 1722) and John Douglas (date of birth unknown – 
died 25 June 1743) (Course of Anatomy, Chirurgical 
Operations, and Bandages, 1719) were the first to realize that 
distended bladder mowed upwards and therefore an 
extraperitoneal approach was possible. he started to use the 
‘apparatus major’ procedure, but in 1722 he adopted the 
suprapubic approach, known as the ‘haut appareil’. He had 
realized that the distended bladder moved upwards and 
therefore he could use an extraperitoneal approach. 
Eventually, dissatisfied with his results, he returned to the 
perineal approach that he later modified. He no longer 
distended the bladder with water, and introduced a grooved 
sound into the bladder, making his incision from below and 
upward “beginning near the place where the old operation 
ends, cutting down between the musculus accelerator urinae, 
and erector penis, and by the side of the intestinum rectum: I 
then feel for the staff, holding down the gut all the while with 
one or two fingers of my left hand, and cut upon it in that 
part of the urethra which lies beyond the corpora cavernosa 
urethrae, and in the prostate gland” (5, 6). 
Herman Boerhaave (1668–1738) was one of the most 
important figures in 18th-century medicine. During the early 
18

th
 century the surgical approaches for lithotomy to treat 

lithiasis had very high risks of complications. In the face of the 
very common and dangerous complications, the doctors and 
surgeons actively sought all possible solutions short of 
surgery and left lithotomy as the last alternative. Boerhaave 
dedicated a chapter in his “Institutiones Medicae” “Medical 
Institutions” (1746) to the treatment of lithiasis of the urinary 
tract. His recommendations included an increase in liquid 
intake, a hot bath in order to induce vasodilation, and 
exercise. Using these methods, Boerhaave felt that stone 
removal should be achieved, perhaps reflecting both the 
status of surgery in the early 18

th
 century and an appreciation 

of the risks of the surgical procedures available (7). 

Boerhaave’s opinion of lithotomy as a last resort when other 
approaches failed was “I think lithotomy is an act of pure 
faith” (8). 

The history of urinary stones leads to the contribution of 
Anton De Haen and his accurate analysis of the knowledge of 
the time. He brings many witnesses, such as the studies of his 
colleague Dr. Heurn (date of birth and death unknown). De 
Haen, with big astonishment reported that Heurn collected 
after an autopsy 70 small kidney stones from the left kidney 
and 80 small kidney calculi from the right kidney, the surprise 
was that this patient wasn’t suffering at all of symptomatic 
kidney stones manifestation. 

Still De Haen brings the experience of Federico Cassio (date 
of birth and death unknown) and his patient that during his 
lifetime nourished, with no sign, a rough calculation that 
weighed 14 ounces (0.396 grams). The calculus did not 
obstruct the renal canal and the urine flowed without any 
hindrance. 

He still mentions the colleague Antonio De Pozzi (date of 
birth and death unknown), this physician reports of a patient 
who had in both kidneys heavy calculi of 2 ounces and a 
patient who had two large 6 ounces calculi in the kidneys 
without any symptoms except the abundance of urine and an 
unbearable thirst, who found no respite with any drink. 

De Haen still quotes the colleague John Crotone, who said 
that calculi often not only doesn’t annoy much the patient 
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and are almost silent, but even less when they are covered by 
lymph, in fact in this case they can only be identified post-
mortem. 

The author is asking himself how is possible that many men 
lead their lives, without the perception of the presence of the 
kidney stones, which often only appear post-mortem, after 
his autopsies. 

Anton De Haen says in his script: “Nature itself provides 
insensibility to pain even before the resources of medical art, 
such as limewater or Uva Ursi”. 

  

The role of “uva ursi” for the therapy of renal calculi 

Uva ursi, also knew as ursina grapes or bearberry, was an 
adjuvant both after lithotripsy therapy and as a treatment 
before an invasive intervention. The author reported several 
exacerbation of symptomatology and reformation of calculi 
after the suspension of the intake of ursina grape juice and a 
contraction of diuresis in the immediate subsequent period. 

A prolonged use of ursina grain led to the objective data in 
the matula of a multitude of limestone. Uva ursi was also 
used as an alternative, palliative care for calculi particularly 
difficult to solve with litotrissia, in fact the efficacy was great 
to reduce the symptoms. Among clinical cases, it particularly 
relates to an 11-year-old child who was taken to the hospital 
for stranguria, which, as reported by parents, lasted for 4 
years. They said that the urine came with drops of painful 
sorrows, fetid and with extreme effort and the child 
complained of urinary incontinence. Catheter exploration 
showed the presence of a calculus. In describing the clinical 
case, De Haen emphasizes the patient’s unrest, typical of 
those with symptomatic calculi. He slammed his feet to the 
ground without respite, shouted disturbing the other 
patients. Twice a day he gave him a dracma of ursina grapes. 
The benefit was so effective that the pain was almost over 
and had a great benefit in not get drenched and in retaining 
urine, there was no symptom of the presence of the calculus. 
After spending a month, tired of staying in the hospital, he 
asked to go back to his father’s house. For the first days he 
had no symptoms, in the following month, for his 
uncontrolled diet or for failing to take the medicine at right 
doses, the efficacy of the drug ceased. The pains and 
symptoms had a recurrence. The young man was admitted 
for a second time at the hospital with the indication of 
remove the calculus. While preparing for what was needed 
for surgery, De Haen insisted that the operation would be 
deferred until the effects of the previous treatment were 
reinforced three times a day: half a dracma of uva ursi was 
administered to him but the pain was still acute. He was 
given a painkiller with barley decoction and in less than three 
days the pain disappeared and the subject began to urinate in 
a very healthy way. 

After 15 days, he came back home where he had been doing 
his regular daily activities for two months. Abandoning the 
care again and not respecting the medical dictates, he fell 
under the previous conditions. 

For the third time he was hospitalized, the benefit was lower 
than the previous treatment and after a few days it was 
injected with flaxseed oil in the bladder, morning and 
evening, consequently symptomatology resolved without 
additional injections but only with maintenance therapy with 
powder of ursina grapes. After one year of treatment the 
patient remained asymptomatic and under periodic medical 
check-up. 

The author shows still the case of a 9-year-old boy with 
strangulation, oliguria and unbearable pain. A catheter 

exploration had found a calculation that obstructed the 
bladder. In two months, the illness associated with the 
immune system was resolved with the use of ursina grapes. 
Oval calculation was then subsequently extracted by forceps 
from the surgeon. Uva ursi had also helped the patient in the 
post-operative course for onset of strangulation following a 
post-operative infection. 

Still another patient referred abundant emission of blood 
with the urine a painful growing of the pain day after day, 
greatly worsening the quality of his life. Through the catheter 
exploration was found a large calculus. He suffered for 13 
days of recurrent fever with high peaks and other lows. On 
the eleventh day, with the digital exploration, there was an 
evidence of a prolapse of the bladder, stranguria and fever 
with high temperature. 

De Haen gave to the boy a decoction of barley mellitus for 
the fever, and for the pain linseed oil, injected twice a day 
and Uva ursi decoction. 

The fever became lighter and only in daytime, after 14 days it 
ceased completely, and even the painful symptoms of the 
calculus were attenuated, the boy urinated normally and 
without pain. 

  

The use of “uva ursi” in modern times 

The Uva ursi mentioned by the authors is commonly known 
as Bear Berry or with the scientific name Arctostaphylos uva-
ursi, from the greek word artos (bear) and stafulh 
(grape), from the family of Ericaceae. 

The flowers are urn-shaped, red bright, pink or white and 
borne in small terminal clusters. The fruits are small 5-10 mm 
in diameter), round, smooth, berry-like drupe looking like a 
miniature red apple. 

The main components of ursina – leaf leaves are phenolic 
glucosides (5-15%), represented by 6-10% of arbutin and 
methylbutin, whose aglicons are made up of hydroquinone 
and methylhydroquinone molecules. Other constituents 
include ursolic acid, tannic acid, gallic acid, p-coumaric acid, 
syringic acid, galloylarbutin, gallo-tannins, and flavonoids, 
notably glycosides of quercetin, kaempferol, and myricetin 
(9). 

At intestinal level, arbutin is hydrolyzed to hydroquinone and 
glucose; After absorption, hydroquinone is predominantly 
conjugated to the liver, then released into the urine as 
glucuronide and sulphate. Bacteria in the bladder have the 
ability to deconquer hydroquinone from glucuronide; The 
active ingredient can then perform its antimicrobial action, 
which has proved useful in vitro against numerous bacterial 
strains commonly responsible for urogenital tract infections. 
Other phytocomplex components, such as tannins and 
piceoside metabolites, perform synergistic action with 
arbutin. 

Hydroquinone has been shown to be effective in 
counteracting urinary infections and in vitro model infections 
sustained by various types of infective agents, such 
as Staphylococcus aureus (10), Bacillus subtilis 
(11), Mycobacterium tuberculosis (12) and other bacteria 
using the quorum sensing communication system. 

Hydroquinone in fact has three types of activity in 
combinations: direct antimicrobial growth-inhibitory activity, 
non-specific and specific pro-quorum sensing activities, anti-
quorum sensing activity (13). 

Under the recommended use conditions Uva ursi extract is a 
safe therapeutic option for treating lower urinary tract 
infections. There is no direct evidence, regarding human data, 
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supporting the fact that free hydroquinone, content in the 
Uva ursi leafs, causes convulsion, hepatotoxicity, 
nephrotoxicity, or promotion of tumors in humans (14). 

  

Conclusions 

Anton De Haen in his masterpiece shows us all the 
perseverance, the intuition and the knowledge that a 
Physician should bring in the daily clinical practice, the 
bedside approach to the patient and the enthusiasm of 
discovering new weapons against the diseases that since the 
dawn of medicine practice plague the society. 

Thanks to his experience, he kept on using ancient remedies 
previously discovered by the older fathers of medicine. Even 
if they didn’t have the correctly explanation of how this 
methods worked and even he didn’t have a clear clue about 
how Uva ursi was so relevant in the treatment the urinary 
diseases, his constancy rewarded him with awesome 
feedbacks from the scientific community of the time and 
from his patients, reason why we still recognize the 
contribution and the value of his work nowadays, almost 

three-hundred years later. 

The input he gave to the research inspired recent scientists to 
keep on looking on the use of herbs in the treatment of 
urinary calculi and lower urinary tract infections. These 
studies we reported explain how Uva ursi leaves and his 
nutrient have an antioxidant potential, how they attack the 
target bacterial cells, their quorum sensing communication 
systems and the direct antimicrobial growth-inhibitory 
activity and the safety of his use in the clinical practice. 

So after all these years we can partially answer to the 
questions that our eminent colleague asked himself. I trust 
that in the same way, many of the unexplained, important 
questions we have in the daily medicine practice and in the 
scientific research, could be solved with the same strong 
evidences that Anton De Haen didn’t have the possibilities to 
enjoy. 
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Introduction 

Biography. Dionysios Pyrros the Thessalian (1774-1853), a 
polymath, priest, teacher and doctor, is the prototype 
scholar of the Balkan Enlightenment and a devout Christian. 
During the Greek Revolution for Independence (1821) he 
was in ripe age and took actively part in the fight. Τhe 
source of information about his life is mainly a historical 
autobiography, which he published in 1848 (1, 2). 

His father died when he was five. Nevertheless, supported 
by his poor mother, he followed general studies in his birth 
village Kastanea (on the mountain Agrafa, which translated 
in English stays for “Unwritten”). As an adolescent he 
became a novice in the “Metamorphosis Cloister” on the 
Meteora cliffs and then followed Greek studies at the 
Meteoron School. He continued his studies in Trikki (with 
the teacher Stefanos Stamkos) and in Tyrnavos (with the 
teacher Ioannis Pezaros) both local cities of Thessaly (3, 4). 

After a long journey in many places of the then Othoman 
Εmpire (Thessaly, Macedonia, “Mount Athos”, Limnos and 
Tenedos islands and Thrace) he came to Istanbul 
(Constantinople) where he worked as a private teacher and 
a “writer” (secretary) for the Bishop of Chalcidon Jeremias. 

He visited the Holly Lands and afterwards he completed his 
higher Greek studies (Lyceum). He studied in the Academy 
of Kydonies (Ayvalic; teachers Veniamin Lesvios and 
Gregorios Sarafis) and in the School of Chios (in Chios Island, 
teacher Athanasios Parios) (4). 

In 1807, carrying with him recommendation letters from the 
local Greek nomenclature of Chios and prominent Greek 
scholars (Athanasios Psalidas, 1767-1829, “Kaplaneios 
Academy”, Ioannina), he sailed over to Italy in order to 
study medicine (4). During his studies in Europe, he follows 
his wish to see his theoretical knowledge in experimental 
and practical application (1, 2). 

He studied in the Faculty of Medicine and Surgery at the 
University of Pavia (est. 1361) and stayed in Italy from 1807 
to 1813. He visited many cities especially Milan, where he 
followed lessons in Astronomy, and Vienna. 

After acquiring his diploma he returned to Greece 1813 and 
practiced medicine in Patra, Athens, Chalkida and finally in 
the capital of the Empire. Information about the 
forthcoming outbreak of the Greek Revolution for 
independence (1821) led him to flee from Istanbul (1, 2). 

During the fight of independence he visited and acted in 

ABSTRACT 
Dionysios Pyrros the Thessalian (1774-1853), a polymath, priest, teacher and doctor, is the prototype scholar of the Balkan Enlightenment. 

Among his many publications, we distinguished a pharmacological treatise, “Pharmacopoeia General” (1818), which is the first written in 

vulgar Greek language and a medical and husbandry treatise, “Botany Practical” (1838), which includes coloured illustrations of plants 

drawn by the author. 

The aim was to study natural prescriptions with nephrology-related pharmacological action or indications found in “Pharmacopoeia 

General” and “Botany Practical” and compare them in content and illustrative style with those in “de Materia Medica” by Dioscorides, as 

they appear in the Vienna and Neapolis manuscript copies and a modern edition in Greek by Max Wellmann, Berlin (1907). 

Among the ten prescriptions based on plants in the “Pharmacopoieia General” nine were also described in the “Botany Practical”, with 

the same or similar indications. Ten out of twelve recipes with natural ingredients found in Pyrros’s works were also found in the ancient 

text. Furthermore, Pyrros follows the style of Dioscurides in referring to the plant names in different languages, including Ancient and 

Modern Greek, French, Italian, Turkish. However, his plant pictures were mainly original, not slavish copies. 

Our findings underline a still existing significance of ancient medicine and the work of Dioscurides, at least in the Greek pharmacological 

bibliography of the early 19th century. “Pharmakopoieia General” and “Botany practical” are hybrid products in style, content, language of 

the transient period when Greece was trying to balance between Western, Ancient and Oriental medical traditions. 
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many places: we find him in Mount Athos (trying to produce 
gun-powder for the fight) and in Tripolis (treating the 
wounded of the war) (5). After the achievement of Greece’s 
independence he lived in Nauplion and finally settled in 
Athens the capital of the new state until his end (5, 6). 

Ergography. In Athens he published many books and 
practised medicine always with great success. Dionysios 
Pyrros was a multifarious personality. He believed that in 
free states local production of paper establishes 
independence and human rights. However, his longstanding 
efforts to establish his own paper producing industry in the 
newly grounded Greek State were not crowned by success. 

He became first president of the Medical Society of Athens 
(1835) and founding member of the Athens Archaeological 
Society (1837) (7). He wrote and published geographical 
atlases and numerous treatises (24 published and 4 
unpublished) on Astronomy, Arithmetic, Geography, 
Botany, Pharmacy and Medicine (1, 2, 8). His main 
publications in Medicine were following: “Pharmacopoea 
General” (1818); “Handbook for Doctors, Practical 
Medicine” (1831); “Botany Practical” (1838) and the Greek 
translation “Pharmacopoea General of Antonio Campana” 
(1850) (2, 8-10). 

  

Scope and Methodology 

Among Pyrros’s publications in Medicine, we distinguished 
two: “Pharmacopoea General” (1818) (9) and “Botany 
Practical” (1838) (10). Pharmacopoea General, published 
“by permission of his Holiness the Oecomenical Patriarch 
Kyrillos” in 1818, is the first pharmacological treatise 
written in vulgar Greek language in the early 19

th
 century 

and includes 214 prescriptions. “Botany Practical”, 
published 1838 in Athens, is a medical and husbandry 
treatise, devoted by the author to Queen Amalia of Greece 
(1836-1862) and includes 200 plants, accompanied all with 
colour illustrations drawn by the author. 

The aim was to study nephrology-oriented natural 
prescriptions found in both the “Pharmacopoieia General” 
and the “Botany Practical” and compare them in content 
and illustrative style with those in “De Materia Medica” by 
Dioscorides Pedanios Anazarbeus, as they appear in the 
Vienna and Neapolis manuscript copies in Greek (11), its 
1907 modern edition by Max Wellmann, Berlin (12) and the 
English translations published in 1934 by Robert Gunther, 
Oxford & New York (13) and in 2000 by Osbaldeston and 
Wood, Johannesberg (14). 

Nephrology-oriented prescription means a prescription with 
nephrology-related pharmacological action (diuretic) or 
indication (dysuria, nephritis, kidney stones or sand, 
dropsy). 

  

Results 

“Pharmacopoea General” includes 214 prescriptions, 184 
medical remedies and 30 otherwise used chemicals. Among 
the 184 treatment prescriptions there were 32 (17.4%) of 
nephrological interest (20 with chemical and 12 with natural 
ingredients). Among ten prescriptions based on plants nine 
were also described in the “Botany Practical”, with similar 
nephrological indications. 

“Botany Practical” includes 200 plants describing their use 
in husbandry and medicine. Among them there were 41 
(20.5%) prescriptions used in medical treatment for 
nephrological indications. 

The nephrological indications in all these prescriptions 

included diuretic action, dropsy (oedema), dysuria or 
nephritic pain and all forms of lithiasis (Table 1). 

 

Table 1. Perscriptions with nephrology-related pharmacological 
action (diuretic) or indication (dysuria, nephritis, stones, sand, 
dropsy) in the books of Dionysios Pyrros the Thessalian (1774-
1853). 

 
Book Pharmacopoea  

General, 1818 

Botany 

Practical, 

1838 

Total entries 214 prescriptions 200 plants 

Nephrological   

perscriptions 

32/214 (17.4 %) 41/200 

(20.5 %) 

Dropsy; n (%) 19 (59.4) 16 (39.0) 

Diuretic; n (%)  17 (53.1) 18 (43.9) 

Dysuria; n (%) 10 (31.2) 17 (41.5) 

Lithiasis; n (%) 12 (37.5) 2 (4.9) 

Natural ingredients; n (%) 12 (37.5) 200 (100%) 

Perscriptions with nephrology-related pharmacological action 
(diuretic) or indication (dysuria, nephritis, stones, sand, dropsy) in 
the books of Dionysios Pyrros the Thessalian (1774-1853). 

 

Dropsy (oedema) as a therapeutic indication was found 
both in “Pharmacopoea General” and “Botany Practical” in 
more than 35% of the nephrology related prescriptions. The 
frequency of dropsy (oedema) was relative high compared 
with a mere 9.5% (40/422) found in “De Materia Medica” by 
Dioskurides Pedanius (12 – 15). 

Perscriptions mentioning an application as a diuretic was 
found in more than 40% of the nephrology related 
prescriptions both in “Pharmacopoea General” and “Botany 
Practical”. This frequency was comparable with a 32.7% 
(132/422) of diuretic prescriptions found in “De Materia 
Medica” (12 – 15). 

Among the prescriptions with nephrological indication 
found in the ancient text there were 19 of the 41 such 
prescriptions in the “Botany Practical”. Similarly, ten out of 
twelve nephrological prescriptions with natural ingredients 
(ten from plants, two from animal parts) included in 
“Pharmacopoieia General” were found also in the ancient 
text (12 – 15). 

In “Botany Practical”, Pyrros followed classification system 
of Carolus Linnaeus and the style of Dioscurides’s “De 
Materia Medica” in referring to the plant names in six 
different languages, including Ancient and Modern Greek, 
Latin, French, Italian and Turkish. The plant pictures 
included were mainly original, not slavish copies. A simple 
comparison of these pictures to the illustrations of “De 
Materia Medica” of Dioscorides is absolutely indicative for 
this fact (11). 

  

Discussion 

Dionysios Pyrros is a characteristic example of a polymath 
scholar of the 19

th
 century. He is considered the prototype 

of the Balkan Enlightenment, as, in contrast with the 
European model, he was a devout Christian. 

He was a multifarious personality, published numerous 
treatises on Astronomy, Arithmetics, Geography and 
Medicine and geographical atlases (1, 2). Among the 
Pyrros’s publications in Medicine, we distinguished and 
studied two: “Pharmacopoea General” (1818) (9) and 
“Botany Practical” (1838) (10). 

In the above two works prescriptions of nephrological 
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interest cover about 20% of the total number of remedies 
described by Pyrros. The comparison to the ancient text 
underlines for the early 19

th
 century a still existing 

significance of ancient medicine and the work of 
Dioscurides, at least in the greek pharmacological 
bibliography. It is not surprising as Pyrros himself states that 
one of his sources was “De Materia Medica”. 

In addition, by this comparison we easily recognize a clear 
change towards an increasing importance of prescriptions 
for diseases with dropsy or oedema in clinical practice. This 
might be associated either with a change in the form of 
practicing medicine or more probably with a real change in 
disease epidemiology (16). 

In “Botany Practical” Pyrros is copying the style and form of 
Dioscorides, first, in referring to the names of the plants in 
many languages (i.e.Ancient and Modern Greek, Latin, 
French, Italian, Turkish) and, second, in including many 
colored plant illustrations. The plant pictures included in BP 
were mainly original, not slavish copies. A simple 
comparison of these pictures to the illustrations of “De 
Materia Medica” of Dioscorides is absolutely indicative for 
this fact (11). Besides, Pyrros was experienced in this 
context: during his stay in Athens in 1813, he had planted a 
new botanic garden with about 300 sorts of healing plants 
(1, 2). 

In his autobiography Pyrros stresses the great significance 

of illustrations in a Botany textbook and states “I created 
my own lithography… Bavarians … caused me a lot of 
trouble until I finally managed to finish, color, print and 
distribute it in Athens in 1838. No other Greek has ever 
created such a botanical textbook and all careful students 
were (previously) deceived studying incomplete botanical 
books without being able to understand and learn” (1). The 
above bitter reference to the “Bavarians”, which were 
members of King Otto’s government, contradicts the fact 
that his “Botany practical’ was dedicated to the young and 
beautiful Queen, Amalia Queen of Greece (1832-1862). 

Scholars of the European Enlightenment were all anti-
establishment, with leading role in the French Revolution. 
At the same time, however, they sought patronage of liberal 
and scholarly oriented monarchs. The flattering dedication 
to Queen Amalia in “Botany Practical”, lets us conclude that 
Pyrros was attached at least in its early period to the 
Dynasty of Otto (1832-1862). 

The books of Pyrros are hybrid products – in style, content 
and language – of the transitional period when Greece tried 
to balance between Western, Ancient and Oriental medical 
traditions. 
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Introduction 

The end of the 19
th

 century was a time of rapid acceleration 
in scientific discoveries overall, but particularly in the field 
of chemistry, biology and medicine. Still, the understanding 
of the physiological role of many organs was lacking (1). The 
following is a good example of that. 

Napoleon Cybulski, 40 years old professor of physiology at 
the Jagiellonian University in Cracow was working in 1893 
on his Human Physiology part III (2) and “concluded after 
careful readings, that handful of studies on thyroid and 
adrenals suggested that these puzzling glandule can be part 
of the system through which the body is controlling various 
organs” but “he did not come across even single work which 
was devoted solely to explain the function of adrenals” (3). 

He was aware of the studies of Charles-Édouard Brown-
Sequard (1817-1894). The year after Thomas Addison’s 
description in 1855 of damaged adrenal glands associated 
with hyperpigmentation and death, Brown-Sequard showed 
that experimental animals died within few hours after 
bilateral adrenalectomy. 

Finally Cybulski complained that over previous three years 
he could not find a single collaborator to pick up a research 
project to explain the function of adrenals /suprarenals.  

 

Finally near the end of 1893, Dr. Szymonowicz decided to 
study systematically the development of adrenal, its 
histology, and physiological response to adrenal ablation 
and to the injections of the extracts from adrenal glands. 

 

Napoleon Cybulski – Biography and Scientific Works 

Napoleon Nikodem Cybulski was born on September 14, 
1854, in Krzywonosy, which was then in Polish/Lithuania 
territory under Russian rule (4) (Table 1 and Figure 1). 

 

Table 1 -  Life of Napoleon Nikodem Cybulski 
 

He was born at Krzywonosy, Vilnus 
region, Poland/Lithuania in moderately 
wealthy family, descended from the 
gentry. 

September  
13th, 1854 

Gymnasium at Minsk Litewski                                                           Graduated in 
1875 with 

Silver medal 

Military Surgico-Medical Academy in St. 
Petersburg    

1875-1880 
Summa cum 

laude 

ABSTRACT 

It is well recognized by the historian of medicine, that the discovery of the effect of adrenal medullary hormones on the peripheral and 

central control of circulation occurred independently by Szymonowicz and Cybulski at the Jagiellonian University in Cracow, and by Georg 

Oliver and Edward A. Schäffer, University College London, England. 

Napoleon Cybulski was born to a Polish gentry family in 1885 at Krzywonosy, close to Vilnius. He studied (1875-1880) medicine at Military 

Surgical-Medical Academy in St. Petersburg, Russia. In 1885 Cybulski was appointed the Chair of Physiology at Jagiellonian University, 

Cracow. In 1893 he encouraged his younger colleague Dr. W. Szymonowicz to verify the already published studies on adrenal gland and to 

conduct new experiments on the effects of the extracts from adrenal tissue on physiological parameters in normal animals, and in animals 

post adrenalectomy. Extracts from the adrenal medulla had stronger effects, than those from the adrenal cortex, on blood pressure, heart 

rate and respiration of the dogs. 

Cybulski and Szymonowicz call the extract “nadnerczyna”, which can be translated as supranephrine/epinephrine. They noted: “Blood of 

the suprarenal vein contained the active principle of the gland in sufficient amount to mimic effect of adrenal extract.” These studies were 

published in March 1895 in Centralblatt fur Physiologie volume 9, page 173-175 and Gazeta Lekarska 1895: 15, page 300-308. 

The studies of Oliver and Schäffer, published in Journal of Physiology 1895: 17; 230-276 came to similar conclusions. There were some 

discrepancies between the observed effects of adrenal medullary extracts between Polish and British physiologist, especially regarding 

direct action of the substance on the vascular tone and the effects modulated through the central nervous system. 

In subsequent years, Napoleon Cybulski pioneered world research on the electrical activity of the brain cortex and heart, and on electrical 

currents in the muscle. He published the first Polish handbook of physiology with interesting observations on kidney function. He was great 

advocate of woman’s education and admission to medical schools. Napoleon Cybulski died of stroke on April 24, 1919 in Cracow. 

 

KEYWORDS: History, adrenal glands, nadnerczyna, epinephrine 
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Assistant to the Chair of Physiology 
Professor  
Tarchanow.   
First paper: “The effect of body posture 
on blood pressure,  heart rate and 
respiration in animals”                  

1877-1885 

PhD dissertation: Studies on blood flow 
velocity based on  photohemotachometer 
(in Russian)                                  

St. Petersburg  
 April 13th, 1885 

Chair of Department of Physiology, 
Jagiellonian University in Cracow 

May 1885- 
April 1919 

Elected by the Faculty  twice as a Dean of 
the School                   
of Medicine  and Rector of the 
Jagiellonian University                           

1887-1888 
1895-1896 
1904-1905 

Nominated for the Noble Price                                                                 1911, 1914, 1918 

He died in Cracow  due to stroke April 26th , 1919 
 

 

He finished high school at Minsk (currently capital of the 
Belarus), and in 1875 he was admitted for medical studies at 

the prominent 
Imperial Medical 
and Surgical 
Academy in St. 
Petersburg. As a 
second year student 
he started working 
at the Institute of 
Physiology under 
mentorship of 

Professor 
Trachanov.  

Despite their age 
difference they 
became friends. 
Later (1901) when 
Trachanov was 
demoted by a group 
of reactionaries in 
administration of 

Academy, he was helped by Cybulski and continued to work 
and live in Cracow, Poland. Cybulski’s student work on “The 
effect of body posture on blood pressure, pulse and 
respiration in animals” was awarded a first- class gold medal. 
He collaborated with another future star of physiology, Ivan 
Pavlov. In 1880 he finished the Academy cum eximia laude 
(with the highest distinction) and obtained a doctorate in 
1885 (5), with a thesis on the velocity of blood flow as 
detected by an apparatus called photohemotachometer, of 
his own construction. 

In 1885 he was offered the position of chairman at the 
Department of Physiology at the Jagiellonian University, 
Cracow (then part of the Austro-Hungarian Empire). He was 
dean of the Medical Faculty, and subsequently rector of the 
University. 

Napoleon Cybulski published more than 100 articles and 
dissertations. His research interest was broad and deep at the 
same time. His main contribution was in the field of 
cardiovascular system. He was the first who presented 
graphically the variation of blood flow velocity with various 
phases of heart cycles with the use of photohemotachometer 
and explained “dicrotic acceleration” in carotid artery, in 
contrast to the lack of it in femoral artery. Together with his 
pupils he demonstrated that blood velocity was attenuated in 
pregnant women with jaundice, and accelerated in working 

muscles. The fifth edition of Starling’s Principles of Human 
Physiology, 1930 provides description of the use of Cybulski’s 
photohemotachometer for measuring the velocity of the 
blood. The last studies on blood flow with the use of his 
apparatus were conducted in the1970s. 

Cybulski had impressive neurophysiological research such as 
recordings of sensory potentials in cerebral cortex (1890), 
studies of cortical activity (1914), and muscular and nervous 
excitability (1890-1916). He define the “resting current 
(potential) as a property of the membrane, and “action 
current” as consisted with the movement of positive ion 
along the muscle fiber. 

His “Fizjologia Czlowieka”, the first Polish physiology 
textbook, was published (1891-1896) in 4 volumes. Volume 3 
contains a chapter on body fluid excretion, and a 
comprehensive discussion on kidney function. He presented 
in detail the use of onkometer methodology for measuring 
changes in blood volume going through the isolated kidney 
and its impact on urinary flow. 

 

Władysław Szymonowicz: Biography and Scientific Works 

He was born on March 21, 1869 at Tarnopol/Ternopil, 
Western Ukraine/Galicia, to a Polish/ Armenian family. He 
finished high school in Lemberg/Lwow, Galicia, and then 
studied at Medical School at Jagiellonian University in Cracow 
(1887-1893). He became assistant to Napoleon Cybulski in 
the 1893. Szymonowicz had chosen laboratories of Rudolf 
Virchow (pathology) and O. Hertwig (embriology/histology) in 
Berlin as a place for postgraduate studies (1893-1895). At the 
same time he was working on morphology and on the 
physiological role of adrenals in Cracow. These studies led to 
the new discoveries and allowed him to finish habilitation 
thesis, important step in academic development. He was 
invited to establish and to chair the Department of Histology 
and Embryology Medical School at Lwow (1897-1937). Other 
than his adrenal work, major scientific achievements were 
studies the development of nerve endings in skin of human 
and other animals. 

Szymonowicz was also recognized for his Textbook of 
Histology and Microscopic Anatomy. This work reached 12 
editions between 1901 and 1931 and was published in many 
languages including German, English, Italian, Spanish and 
Polish. 

He died in March 10, 1939 and was buried at Lyczakowski 
Cemetery in Lwow. 

 

Work on adrenal gland by Cybulski and Szymonowicz 

Szymonowicz conducted the first experiments on seven dogs 
with adrenal extirpation between May 1894 and December 
21, 1894. On December 17, 1894 he started experiments with 
eleven control dogs and 1 cat to evaluate the physiological 
effect of adrenal gland extracts. In two more dogs, he 
injected extracts after aderenalectomy. His last experiment 
was on September 20, 1895. Starting January 1895 
Szymonowicz was intermittently absent in the laboratory, 
and Professor Cybulski carried himself experiments on dogs, 
rabbits and cats with water, glycerin and alcohol adrenal 
extracts (3, 6). 

Experiments with bilateral ablation of adrenals confirmed 
previous reports of animal death within day with shock. 
Injection of one cc of 10% water solution of adrenal extract to 
those dogs caused within seconds improvement in BP, heart 
rate, and respiration. Cybulski observed that adrenal extract 
did not affect BP and heart rate in animals after section of the 

Figure 1 - Portrait of Napoleon N Cybulski 
1854-1919. 
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spinal cord and emphasize the effect of the extract on cardio-
inhibitory center in medulla oblongata rather than direct 
effect of it on peripheral vessels. 

Extract from the adrenal medulla had much stronger effect 
than that from the cortex. The findings that blood from the 
suprarenal vein contains the active substance were also 
unique at that time. Cybulski noted, “Blood of the suprarenal 
vein contained the active principle of the gland in sufficient 
amount to mimic effect of adrenal extract.” They call the 
active, stimulating substance (Greek: hormao) from adrenal 
medulla “NADNERCZYNA”. Nadnerczyna can be translated 
into English as epinephrine/ supranephrine. 

Some of the experiments were consistent with hypothesis 
that extreme stress conditions in dogs are inducing the 
generation of nadnerczyna in blood of those animals enough 
to cause similar effects on the circulation in normal dogs 
(although milder) to the ijection of the isolated extracts. In his 
lecture to the members of the Cracow Society of Physician on 
March 6, 1895, Cybulski stated that “this substance 
(nadnerczyna), without which the function of nervous system 
is impossible change the way we understand interaction 
between different organs”. 

 

Oliver and Schäfer Work on Adrenal Function (1893/1894) 

George Oliver (spa practicing physician in N. Yorkshire, 
England) and Edward A Schäfer (Professor of Physiology at 
University College, London presented in March 1894 to the 
Physiological Society studies on adrenal extracts. Their final 
paper was published in The Journal of Physiology, in 1894. 
This was a very well conducted study with extensive 
documentation of physiological effect of suprarenal extracts 
of various strength prepared with water, alcohol and glycerin. 
Experiments were done on rabbits, cats and dogs, and on 
isolated frog’s heart (7). 

Authors concluded “It appears to be established… the 
suprarenal capsules are to be regarded although ductless, as 
strictly secreting glands. The material which they form and 
which is found, at least in its fully active condition, only in the 
medulla of the gland, produces striking physiological effects 
upon the muscular tissue generally, and especially upon that 
of the heart and the arteries. Its action is to increase the tone 
of all muscular tissue, and this result is produced mainly if not 

entirely by direct action. On the other hand the removal of 
the suprarenal capsules produces extreme weakness of the 
heart and muscular system generally, and great want of tone 
in the vascular system. A similar result is known to be 
characteristic of advanced disease of these organs (Addison’s 
disease). It may fairly be concluded therefore that one of the 
main functions, if not the main function, of the suprarenal 
capsules is to produce a material which is added in some way 
or another to the blood, and the effect of which is to assist by 
its direct action upon the various kinds of muscular tissue in 
maintaining that amount of tonic contraction which appears 
to be essential  to the physiological activity of the tissue” (7). 

In the addendum to their paper they acknowledged 
independent work of Cybulski/Szymonowicz, which was in 
major part in agreement with their results. They 
complimented the observation that venous outflow from 
adrenals had similar effect as extract and that blood does not 
destroyed the active substance. 

The main point of difference was that according to 
Cybulski/Szymonowicz the extract acts not directly upon 
blood vasculature but rather through a vasomotor center. 
Oliver and Schäfer conducted additional experiments with 
section of the cord and nerves going to the limb, but still 
observed a constrictive effect of their adrenal extracts on 
blood vessels. 

Soon, in 1897, John Abel, professor of Pharmacology at J 
Hopkins University purified the adrenal extract and call it 
epinephrine. Japanese chemist Iokichi Yakamine working in 
New York obtained pure crystal form in 1901 and marked it 
“Adrenalin”. 
 

Legacy of Napoleon Cybulski 

The legacy of Napoleon Cybulski was multidimensional (8). In 
the opinion of his contemporaries he was a very loving and 
humble person, full of scientific enthusiasm. 

His pivotal work on the hormone of adrenal medulla is well 
recognized. He developed the Polish School of Physiology, 
conducted studies on the circulatory system and pioneered 
neurophysiological research. Cybulski was socially conscious, 
a propagator of medical science, and a strong proponent of 
women’s admission to medical school. 
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Filippo Romeo, Internal Medicine and Nephrology teacher 

Filippo Romeo was born in Taurianova, a village in province of 
Reggio Calabria, Italy, in 1908, the year of the disastrous 
earthquake in Messina. He graduated in Medicine and 
Surgery in 1933 at University of Messina, Italy, where he 
attended the school of Internal Medicine since his 
graduation. During the second world war he was assistant at 
the Institute of Medical Pathology University of Messina 
where he began his studies on the Kidney function. 
Contemporary he was teacher of Tropical and Semeiotics 
Medicine.  

 

Professor Filippo Romeo (1908-1981) (Figure 1) 

In 1935 and 1943 he was recognized as eligible to teaching 
Medical Pathology and Medical Semeiotics at University of 

Cagliari, Palermo and 
Messina and in 1943 he 
became Director of 
Medical Clinic at 
University of Messina. 
In 1951 he became full 
professor in Medical 
Semeiotics and in 1953 
in Medical Clinic. 

Romeo was an 
enlightened mind, one 
the first directors of 
Medical Clinic in Italy, 
to understand  the    
importance in creating  

 

 

multidisciplinary institutes of medicine. He actually founded 
the Institute of General Medical Clinic consisting of several 
specialized areas: nephrology, peritoneal dialysis, 
hemodialysis cardiology, angiography, histology, bacteriology, 
biochemistry, respiratory function, enzymology, radiology, 
nuclear medicine. 

So his institute became such an important point of reference 
for the patients in southern of Italy. 

Filippo Romeo devoted a lot of his time to study kidneys 
physiology and pathology. He has been the founder of one of 
the first postgraduate nephrology school called School of 
Specialization in Renal, Blood and Metabolic Diseases 
attended by many nephrologists from over the Italy. Several 
nephrologists attended this School and several became 
directors of nephrological divisions in Italy. He was one of the 
first nephrologist to introduce peritoneal dialysis in Italy for 
the treatment of acute and chronic renal failure. 

In 1957 he founded the peritoneal dialysis center at 
Messina’s Polyclinic which became a landmark for the 
territory. Subsequently, in 1976, he founded the hemodialysis 
center treating hundreds of patients. Professor Romeo was a 
point of reference of numerous Italian nephrologists who 
attended his nephrology school. He discovered an interesting 
renal function test named “prova di Romeo” that was 
considered original and unique kidneys function test in the 
Paolo Introzzi Treatise of Internal Medicine (1, 2). 

The test was based on the “Ambard formula” that is related 
to urine and blood concentration of urea during 24 hours. 
Romeo’s test permit to study the glomerular and tubular 
function during 100 minutes using endogenous creatinine  
and to calculate separately and contemporary glomerular and 
tubular function, tubular diuresis and ratio between 
glomerular and tubular function (2-4). 

ABSTRACT 

Filippo Romeo was a prominent teacher of Medical Clinic of the University of Messina. 

He devoted a lot of his time to study the renal function not only in acute and chronic kidney patients but also in patients affected by other 
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tubular function. Even if Romeo’s test was considered contradictory because neither of the clearances (glomerular and tubular) were 

effective for evaluate exactly glomerular filtration it pushed nephrologists to evaluate two clearances to have more complete kidneys 

function evaluation. 

Romeo showed the strictly relationship between kidney and heart and he could to be considered a pioneer of cardio-nephrology. 
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Figure 1 - Filippo Romeo 
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To perform the Romeo’s test the subject had to be fast and 
rested for at least 12 hours with the empty bladder. A 
bladder catheter should have been use to collect exactly 
urine especially in men affected by prostate hypertrophia. 
After 50 minutes of test beginning a blood draw was obtained 
to serum creatinine and azotemia dosage and after another 
50 minutes the urine was collected. The volume of urine 
collected in 100 minutes was divided by 100 and multiplied 
by 60, thus having the amount of urine per hour. By yielding 
serum creatinine and azotemia the parameters reported in 
Table 1 were obtained. 

 

Uh       =    Urine/ Hour  (liters) 

Cs          = Serum Creatinine   (g/ 1000 cm3) 
Cu          = Urinary Creatinine (g/ 1000 cm3) 

NUs       = Serum Urea  (g/1000 cm3) 

NUu      = Urinary Urea (g/100 cm3) 

Table 1 - Parameters obtained  by Romeo’s test 
 

By using the parameters reported in Table 1 it is possible to 
calculate, Glomerular Output per hour (GGh), Cleaner 
Capacity for ureic nitrogen (CDNU), Renal Index (IR), Tubular 
Diuresis Index (IDT) and normal values (no) (Table 2). 

Applying Romeo’s test in patients affected by Chronic Kidney 
Diseases Romeo concluded that in renal disease GGh and 
CDNU decrease according the extend of the renal lesions and 
that IR decrease it is considered a prognosis criterion too. In 
fact Romeo found IR decrease between 0.03- 0.04 in the 
glomerular lesions evolving in chronic status while IR lesser 
decrease in acute glomerulonephritis. 

According to the results of Romeo’s test, he suggest to 
perform the test not only in nephrology but also in other 
pathologies as well in internal medicine, cardiology, in 
metabolic alterations and in pregnancy where the test was 
effective to detect early renal function  alterations. Romeo’s 
test was used for a long time because it was considered easy 
to execute and worthy of being used in daily clinical practice. 
Romeo showed the strictly relationship between kidney and 
heart and he could to be considered a pioneer of cardio-
nephrology (Figure 2). 

 
Figure 2 - Activity of hemodialysis center in 1976 - 78 at University 
Policlinic of Messina. Romeo defined the relationship between 
heart and kidneys. 
 

By the application of his test Romeo clarified renal functional 
changes during pregnancy, diabetes, heart dysfunction and 
kidney functional changes during use of diuretics especially 
diuretic mercury-based (5). Creatinine clearance was based 
on collection of 24 hours urine with possibility of errors in 
urine 24 hours collection while his test needed only of 100 
minutes urine collection and permitted contemporary and 
separately to study kidney glomerular and tubular function. 
Romeo’s test was easier and more complete to perform than 
Sundal and Rehberg-Tareeva test for glomerular filtration and 
tubular reabsorption evaluation (2) . 

Even if Romeo’s test was considered contradictory because 
neither of the clearances (glomerular and tubular) was 
effective for evaluate exactly glomerular filtration it pushed 
nephrologists to evaluate two clearances to have more 
complete kidneys function evaluation. Moreover Romeo was 
meritorious because underlined the importance of the 
kidneys function in internal medicine pathologies. He 
published 423 scientific papers. 
 

 

 
GGh    =  Glomerular Output /hour   =                ___ Uh x Cu    _____  nv 5-8 liters 
                                                                                                Cu        
 
CDNU = Urea Tubular Cleaning Capacity =        ___Uh x NUu x 100     nv 25%-35% 
                                                                                             GGh x NUs 
 
IR  =       Renal Index  =                                            __  Cs x 100   ____      nv 0.08 – 0,12 
                                                                                           CDNU x Nus 
 
IDT =   Tubular Diuresis Index  =                                  Uh x 100                nv 1%-2% 
                                                                                               GGh 

Table 2 - Activity of hemodialysis center in 1976-78 at University Policlinic of Messina. Romeo defined the relationship between heart and kidneys. 
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Introduction 

The Women in Nephrology (WIN) initiative was founded in 
1983 by women in the field of nephrology. The purpose was 
to develop the mentors to women in the field. Over the 
years, the primary purpose was extended to mentoring both 
professional men and women in the field of nephrology, and 
currently WIN provides access to senior women in the field of 
nephrology who are motivated to mentor junior doctors (1). 
Interestingly, the pioneer history of pediatric nephrology in 
Poland resembles the overall idea of WIN initiative, as three 
prominent persons who created and developed this 
subspecialty, starting from 60-ties of the 20

th
 century. They 

were Teresa Wyszyoska, Maria Sieniawska and Marta 
Uszycka-Karcz. 

Teresa Wyszyoska was born in Warsaw (Figure 1). 

She was graduated as MD in 1951. First step of her 

medical career was a clinical work in the small Pediatric 
City Hospital in Warsaw, where she organized the 
pediatric nephrology ward and outpatient clinic. She 
was graduated as PhD in 1961 discussing a thesis on 
the Impact of the pancreas – intrinsic system on course 
of experimental nephrosis). In 1975 she was promoted 
Associate Professor in 1975 by discussing a thesis on 
Studies on steroid-resistance in nephrotic syndrome in 
children. She was finally nominated professor of 
medicine in 1986. From 1978 to the retirement in 1999 
she worked at The Children’s Memorial Health Institute 
in Warsaw, as the head of Nephrology Department. 
The major topics of her professional interest were 
glomerulopathies, including nephrotic syndrome in 
children and secondary (HBV-related) membranous 
nephropathy, peritoneal dialysis in acute and chronic 
renal failure in children and arterial hypertension in 
children and adolescents. The major personal 
achievements of Teresa Wyszyoska included the 
elaboration of diagnostic and therapeutic algorithms in 
nephrotic syndrome, including step-wise management, 
longer vs shorter steroid therapy and indications to 
renal biopsy; research on prostaglandins metabolism in 
nephrotic syndrome, elaboration of therapeutic 
strategy in HBV- related membranous nephropathy; –  

elaboration of diagnostic and therapeutic algorithms in 
pediatric hypertension, introducing acute peritoneal 
dialysis in intensive care and pediatric nephrology and 
introducing evidence-based medicine related 
procedures and algorithms in pediatric nephrology in 
Poland (2). Nephrotic syndrome was her beloved topic 

ABSTRACT 
There were three prominent female pioneers of pediatric nephrology in Poland, professors Teresa Wyszyoska, Maria Sieniawska and 

Marta Uszycka-Karcz. All three started their activity in late 50-ties and step-by- step developed nephrology service for children in 

Warsaw and Gdaosk. Thanks to their personal activity and efforts, the pediatric nephrology became a modern subspecialty, using 

evidence-based guidelines, conducting scientific research and providing renal replacement therapy to all children in Poland. All three 

ladies were leading persons in this field for many years and their impact on development of this medical specialty remains to be 

fundamental and unquestionable. 
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Figure 1 - Prof. Teresa Wyszyńska (11.01.1931- 20.09.2014; 
died in Warsaw). 
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and the earliest and the last papers she published (40-
years apart), were related to this disease (3, 4). She 
was serving as a head editor of Pediatria Polska/ Polish 
Pediatrics for many years and the editor and major 
author of the first handbook of pediatric nephrology 
ever issued in Poland in 1975 (5). She has published 
more than 150 papers and was the editor/co-editor of 
10 handbooks related to renal diseases and 
hypertension in children. What was the co-workers 
personal recognition, asked to answer the question: 
“Who she was for us?” Here are the answers: she was 
the guru in paediatric nephrology, fair boss, extremely 
strict scientific editor, excellent tutor and lecturer, 
unique personality with huge sense of humor and far 
distance to her divine position. She extremely loved the 
dachshund dogs, always having one aside. 

Prof. Wyszyoska promoted several careers. The list of her 
most prominent fellows includes (in alphabetical order) the 
following persons: Elżbieta Cichocka, Ryszard Grenda, Paweł 
Januszewicz, Anna Jung, Zofia Konopielko, Jerzy Kryoski, 
Sylwester Prokurat, Anna Wieteska-Klimczak and Jan 
Zawadzki. 

The other pioneer was Maria Sieniawska (Figure 2). 

 

 
Figure 2 - Prof. Maria Sieniawska (17.03.1928 - 4.04.2012; died in 
Warsaw) 

 

She was born in Lvov and was graduated in 1951 at the 
Medical Academy Wrocław. Starting from 1952 she moved to 
the University Children’s Hospital in Warsaw. Her  PhD  thesis  
(1962)  was titled Howard, Hopkins and Connor test in 
children. The habilitation thesis (1969) discussed Vitamin D 
action in children with impaired calcium absorption in the 
gastrointestinal tract. She was nominated as professor of 
medicine in 1983. From 1979 to 1998 she worked as head of 
Department of Pediatrics and Nephrology in Medical 
Academy in Warsaw. The major topics of her interest were 
calcium-phosphate metabolism, growth problems in children 
with renal failure including growth hormone substitution in 
uremic patients, hemo – and peritoneal dialysis and cow’s 
milk-related allergy in children with nephrotic syndrome. Her 
major personal achievements were: 

 introducing regular hemodialysis program in children 
(1976); 

 introducing CAPD program in children (1983) and 
introducing growth hormone substitution in uremic 
children (1986) in Poland. 

Apparently the calcium-phosphate/vitamin D-related issues 

were her beloved topics and the first and the last publication 
(42 years apart) were related to this subject (6, 7). For here 
coworkers: (i) she was the authority who often made the very 
accurate diagnosis based of scant information; (ii) an 
inquisitive researcher with international recognition; (iii) she 
was very demanding from herself and the entire clinic team 
and was fully dedicated to the Nephrology Department and 
was expecting the same attitude from her team; (iv) she 
taught us a holistic view of the patient, courage in 
introducing cutting-edge technologies and treatments; (v) she 
mobilized everyone for personal development; and (vi) she 
was able to create a consolidated team. Her principal hobby 
was travelling. 

Prof. Sieniawska promoted several careers. The list of her 
most prominent fellows includes (in alphabetical order) the 
following persons: Beata Frącka, Paweł Grzesiowski, Czesława 
Gura Antoni Jędrzejowski, Izabela Kostro, Grażyna Krzemieo, 
Małgorzata Paoczyk-Tomaszewska, Maria Rudzioska, Maria 
Roszkowska-Blaim, Hanna Szymanik-Grzelak, Joanna Welc-
Dobies, Beata Sobolewska-Wojciechowska, Jarosław Sołtyski, 
Jolanta Węglarska, and Helena Ziółkowska. 

The third lady pioneer in pediatric nephrology was Marta 
Uszycka-Karcz (Figure 3). 

 

 
Figure 3 - Prof. Marta Uszycka-Karcz (7.03.1935 - 6.11.1990; died in 
Gdańsk). 

 

She was born in Warsaw and was graduated in the Medical 
Academy in Gdansk in 1958. Her PhD thesis (1969) was 
related to Immunoglobulins in acute nephritic syndrome; in 
her  habilitation thesis (1978) she discussed 
Immunosuppression in children with nephrotic syndrome. In 
1990 she was nominated as professor of medicine. Starting 
from 1985 she was the head of the Paediatric Nephrology 
Department of Medical Academy in Gdansk. The major topics 
of her interest were hemolytic-uremic syndrome (clinical 
manifestation, long term outcome and prognostic factors for 
poor outcome), nephrotic syndrome (epidemiology, kidney 
biopsy, immunosuppressive treatment); fate of dysplastic 
kidneys and dialysis therapy in children. Her major 
achievements were: 1. the organization of the first outpatient 
unit of pediatric nephrology (1972) in Northern Poland; 2. the 
organization of the first pediatric nephrology ward (further 
Department) in northern Poland with facilities for AKI 
treatment (PD 1971, HD 1985) and CKD (HD 1985, CAPD 
1983); 3. introduction of peritoneal dialysis for AKI, HD and 
CAPD for CKD in children (60-ties, 80-thies of 20

th
 century; 

respectively); 4. introduction of automated system for 
peritoneal dialysis in AKI (1981); 5. introduction of diagnostic 
renal biopsy in children with nephrotic syndrome; 6. raising 
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awareness on HUS as a cause of AKI in children; 7. 
introduction of an algorithm for prognosing outcome in 
hemolytic–uremic syndrome and 8. introduction of risk 
factors and computed algorithms for outcome in clinical 
studies. Apparently the hemolytic-uremic syndrome was her 
beloved topic, as one of the early and of the last publications 
was related to this disease (8, 9). 

Her coworkers recognized her as: (i) a warm, socializing 
personality; (ii) a dear friend for her contemporaries and a 
role figure for her younger colleagues and students; (iii) an 
exceptionally righteous, reliable and compassionate person 
and physician; (iv) active Solidarity (social movement) 
member and fighter for human and political rights; (v) a 
leader an excellent organizer and teacher; (vi) an open-
minded researcher with international recognition and a 
charming, beautiful lady. Prof. Uszycka-Karcz promoted 
several careers. The list of her most prominent fellows 
includes (in alphabetical order) the following persons: Zofia 
Gockowska, Halina Kaminska, Bogusław Karpowicz, Ewa 
Marczak, Krystyna Schramm and Aleksandra Żurowska. 

One the common ways of three pioneers was related to 
achievement of the leading positions in scientific societies 
related to pediatric nephrology. Teresa Wyszyoska was a 
participant of the foundation meeting of European Society for 
Paediatric Nephrology (ESPN) in Glasgow in 1967 (10). In 
1964 the Polish Society of Internal Medicine established 
Nephrology Section, gathering “adult” nephrologists and 
including two pediatricians related to the care of renal 
diseases in children. One of those two was Teresa Wyszyoska. 
In 1973 the Council of Polish Paediatric Society authorized 
Teresa Wyszyoska to organize the Paediatric Nephrology 
Section. It was launched in 1975 and Marta Uszycka- Karcz 
was elected as the first leader. In 1978 the first conference of 
the Pediatric Nephrology section was organized by Marta 
Uszycka-Karcz in Gdaosk. In 1994 the Polish Pediatric 

Nephrology Association (PPNA) was established basing on the 
initiative of the pediatricians treating renal disease in 
children. First Presidents were Teresa Wyszyoska (1994-1997) 
and Maria Sieniawska (1997-2000). All three ladies became 
the honorary members of Polish Pediatric Nephrology 
Association in recognition of their activity. 

All three leading pioneers have passed away: Marta Uszycka-
Karcz in 1990, Maria Sieniawska in 2012 and Teresa 
Wyszyoska in 2014. 

 

Summary 

 All three ladies were charismatic physicians, teachers 
and persons. 

 They represented “old golden standard” of being 
academic professor, head of the medical department 
and the president of scientific society. 

 They developed and established the best clinical 
practice and research in paediatric nephrology of 70 – 
90 – ties of 20

th
 century, available in Poland. 

 Many of currently active leaders of paediatric 
nephrology in Poland grew–up under their supervision. 

 All remain in our loving memory. 

 

 

 

. 
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The life of Josef Erben 

Josef Erben was born on May 24, 1926 in Nova Paka, 
Czechoslovakia, and he died on May 24, 2015 in Hradec 
Králové, Czech Republic (Figure 1). He completed his medical 
study at the Medical School of Charles University in Hradec 
Králové in 1951. After the graduation he began to work at the 
Hospital in Nova Paka until 1956. From 1956 to 1993 he 
worked at the 1st Internal Clinic of the Faculty Hospital in 
Hradec Králové. At first he was an internist charged for the 
development of nephrology, from 1961 he was the Deputy 
Head of the Clinic, and from 1990 to 1993 he was the Head of 
this Clinic. Professor Erben defended his a
“Doctor of Medical Sciences” (DSc) in 1982 on the thesis of 
“Residual renal function in chronic renal insufficiency during 
regular dialysis treatment”. He became Associate Professor in 
1990, 25 years after the defense of his habilitation thes
because of his past political positions in 1968. In 1991 he was 
appointed as the full professor of Internal Medicine.

Figure 1 - Professor Josef Erben, MD, DSc. 
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Josef Erben was born on May 24, 1926 in Nova Paka, 
Czechoslovakia, and he died on May 24, 2015 in Hradec 

, Czech Republic (Figure 1). He completed his medical 
study at the Medical School of Charles University in Hradec 
Králové in 1951. After the graduation he began to work at the 
Hospital in Nova Paka until 1956. From 1956 to 1993 he 

l Clinic of the Faculty Hospital in 
Hradec Králové. At first he was an internist charged for the 
development of nephrology, from 1961 he was the Deputy 
Head of the Clinic, and from 1990 to 1993 he was the Head of 
this Clinic. Professor Erben defended his academic title 
“Doctor of Medical Sciences” (DSc) in 1982 on the thesis of 
“Residual renal function in chronic renal insufficiency during 
regular dialysis treatment”. He became Associate Professor in 
1990, 25 years after the defense of his habilitation thesis 
because of his past political positions in 1968. In 1991 he was 
appointed as the full professor of Internal Medicine. 

 

In 1958 he performed the first hemodialysis in Hradec 
Králové, which was the second in the
The first clinical kidney transplantation in Czechoslovakia was 
carried out with a team of physicians together with Professor 
Erben on November 29, 1961 in Hradec Králové. 
Coincidentally, it was in the 16-year old girl from Košice, 
removal of the right kidney for stones in the presence of a 
non-functional left kidney. The donor was her mother.

At the initiative of Professor Jan Brod MD, DSc., the Head of 
the “Institute of Cardiovascular Research” in Prague, 
Professor Erben completed a one
“Cleveland Clinic Foundation” in the United States. He 
worked at the Department of Artificial Organs of Professor 
William J. Kolff, the “father of artificial kidney”, in 1966 
(Figure 2). Here he was exposed to the problem
dialysis treatment and kidney transplantation.

Figure 2 - Professor Erben at the "Cleveland Clinic Foundation" in 
the United States, at the Department of Artificial Organs of 
Professor William J. Kolff. Professor Erben
and Professor Kolff at the patient's bed.

Professor Josef Erben, MD, DSc. died on May 24, 2015 in Hradec Králové, Czech Republic. He was one of the most outstanding 

Czechoslovak medical personalities who lived in the 20th and at the beginning of the 21st century. His work significantly influenced the 

development of general internal medicine and clinical nephrology, especially renal replacement therapy and kidney transplanta
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After completing the Examinations for Educational Council for 
Foreign Medical Graduates (ECFMG), he was also allowed to 
work at the bedside of dialysed and transplanted patients. He 
also worked in the “emergency rooms” where patients were 
admitted for hemodialysis or for evaluation for kidney 
transplantation in the State of Ohio. 

After one year he returned to Czechoslovakia. Under his 
leadership a project was created as “Hradec simultaneo
hemodialysis system (HSHS)” with central distribution of 
dialysis solution and with the central control units of 6 
monitors, which allowed for the simultaneous hemodialysis 
of 6 patients (1

st
 contribution of Professor Erben) (1). 

Professor Erben was involved into research on using his own 
method of determination the active dialysis area using the 
Berlin blue (2). Together with J. Macek, MD, they developed a 
hemodialyzer coil of Czechoslovak production  of the Chiradis 
type (3). The coil was inserted into the metal cylinder with an 
active recirculation of the dialysate using an electric pump 
(Figure 3). Hydrostatic pressure was used for the distribution 
of dialysis solution to each dialyzer using the elevation of two 
300-liter reservoirs of dialysis solution above the level of 
dialysis beds. Hradec simultaneous hemodialysis system was 
successfully used in many dialysis facilities in Czechoslovakia 
and abroad (Hungary and German Democratic Republic). 

Figure 3 - Coil kidney of Hradec Králové type. From left side: finger 
pump, coil dialyzer of the Chiradis type; recirculation reservoir for 
coil dialyzer with a pump to recirculate the dialysate.
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At the 1st and later at the IVth 
Hospital in Košice HSHS was us
Professor Erben was a founder of regular dialysis treatment 
of chronic renal failure in Czechoslovakia. His proposal for 
this treatment was accepted by the Advisory council of the 
Ministry of Health in 1967. It was not easy to introdu
concept into practice, because it was a financially demanding 
program. 

In 1969 at the VIth EDTA Congress in Stockholm Professor 
Erben lectured about using the Subclavian vein for vascular 
access in hemodialysis therapy, first in the world. 
Catheterization of the subclavian vein was performed by the 
Seldinger technique (4, 5). This world contribution of 
Professor Erben was recognized by Professor Scribner at the 
EDTA Congress in Madrid, 1990. He was awarded many 
honors, the most important being the a
Prize for contribution in the field of kidney transplantation in 
1979. From 1980 to 1990 he served as an expert consultant 
to the Ministry of Health for Nephrology. Professor Erben 
published more than 260 scientific papers, including 48 i
international journals. He was the author of 13 scientific 
patents, in five as the first author. He organized The First 
National Nephrology Conference in Hradec Králové, 1969.

Professor Erben became the undisputed leader of 
Czechoslovak clinical nephrology.

 

Summary 

Professor Erben was a founder of regular dialysis treatment 
for chronic renal failure in Czechoslovakia. A contribution of 
Professor Erben to international nephrology was using the 
subclavian vein for vascular access in hemodialysis (1969). 
The scientific and research work that Professor Erben 
performed during his active life will remain the stimulus of 
the contributions of  the next generation of nephrologists. His 
impact on the field of nephrology in Czechoslovakia was 
manifold. It included his work in clinical nephrology, his 
teaching activities, and last but not least his excellent 
organizing and research abilities. He left a historical impact in 
the international medical and scientific community.
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Introduction 

Professor Karel Opatrný Jr., MD, DSc., was born on July 4, 
1954 in Prague and died on March 9, 2006 in Pilsen at the age 
of 51 (Figure 1). 

Figure 1 - Professor Karel Opatrny Jr, MD, DSc. 
 

Karel Opatrný Jr. graduated from the Medical Faculty of 
Charles University in Pilsen in 1979. He started his medical 
career at the 1st Department of Internal Medicine at then 
part of the District Health Authority, and Charles University 
School of Medicine in Pilsen. In 1985 he defended his 
doctoral thesis on “Haemostatic disorders in hemo
patients” at the Faculty of Medicine in Prague.  In  1988  he  
passed  the  nephrology  attestation,  and  in  1991  he  was  
habilitated  as  an associate professor in internal medicine. 
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part of the District Health Authority, and Charles University 
School of Medicine in Pilsen. In 1985 he defended his 
doctoral thesis on “Haemostatic disorders in hemodialysis 
patients” at the Faculty of Medicine in Prague.  In  1988  he  
passed  the  nephrology  attestation,  and  in  1991  he  was  
habilitated  as  an associate professor in internal medicine. 

The topic of his habilitation thesis was “Chronic Kidney 
Failure and Haemostatic Disorders”. He was appointed full 
Professor of Internal Medicine by President Václav Havel in 
2000. He defended his academic title of “Doctor of Medical 
Sciences” at the Medical Faculty of Comenius University in 
Bratislava on the topic of “Biocompatibility of dialysis 
membranes” in 2002. 

Professor Opatrný Jr., began working as an assistant 
professor at the Department of Internal Medicine at Strahov 
in Prague at the invitation of Professor Albert Válek, MD, 
DSc., in January 1990. From 1992 to 1994 he was the Head of 
this department. He returned to Pilsen in 1994 to take up the 
position of Head of the 1st Department of Internal Medicine, 
Charles University Medical School and Teaching Hospital 
replacing his father, Professor Karel Opatrný 
after his retirement. He worked in this position until his 
premature death in 2006. 

Professor Karel Opatrný Jr. scientific activity was manifested 
in more than 300 published papers, most of them in 
international journals, and over 280 lectur
various congresses around the world, especially in Europe, 
the USA, and Japan, often as an invited speaker. He held 
many positions at the university, faculty, international 
societies and other institutions; for example he was a Vice 
Dean for Science, Education and International Relations of 
Charles University in Prague; a Vice President of the Czech 
Nephrological Society; a Member of the Editorial Boards of 
international journals such as Blood Purification, Kidney and 
Blood Pressure Research an
Hochdruckkrankheiten. In 1995 he was a founder and editor 
in chief of the journal “Aktuality v nefrologii“ (News in 
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published to this day. For his outstanding research activities 
and achievements in the field of nephrology he received 
several awards, notably the “International Distinguished 
Medal” of the American National Kidney Foundation. 

His scientific interests and the most important results of his 
research studies were as follows: At the beginning of the 
1980s, K. Opatrný Jr. started his scientific work in the 
Laboratory for Hemostasis and Thrombosis Research at the 
1st Department of Internal Medicine at then part of the 
District Health Authority, and Charles University School of 
Medicine in Pilsen, together with J. Dvorak, MD and later L. 
Vit MD, under the guidance of Professor Cepelak. 

Diligent as he was, K. Opatrný studied the platelet adhesion 
and aggregation induced by adenosine diphosphate (ADP) 
and collagen, as well as the anticoagulatory activity of 
heparin and heparinoids (predecessors of today’s low 
molecular weight heparins) in vitro and in vivo. In vivo 
research was conducted in healthy volunteers and in patients 
with end-stage renal failure, who showed persistent strong 
inhibition of the collagen-induced platelet aggregation 
activity after administration of heparin even on days without 
hemodialysis (1). 

In his continued research, he hypothesized improvement of 
the efficacy of 4 times re-used dialyzers (plate dialyzers 
Gambro Lundia) through administration of the antiplatelet 
drug ticlodipin (Ticlid) during hemodialysis alongside the 
standard heparin anticoagulation. The additional 
administration of 500 mg ticlodipin 2 times/day showed 
increased dialyzer urea and creatinine clearance. This was a 
placebo controlled study, i.e. a high-quality randomized 
controlled trial – especially considering it having taken place 
in the 1980s‘ Czechoslovakia during the communist era (2). 

In subsequent studies he examined the relation between 
hemodialysis efficacy and hemostasis from a different point 
of view. It was a prospective study in ESRD patients on long-
term maintenance hemodialysis treatment, as then was 
usually twice a week for 7 hours on a coil dialyzer with an 
effective surface area of 1 m2. Surviving patients were 
checked after three and a half and after five years. The study 
revealed serious defects of thrombocyte functions which 
deteriorated further during prolonged hemodialysis 
treatment. He concluded that the applied dialytic therapy 
was not adequate enough from the aspect of hemostasis and 
stressed the necessity to alter the technique and prescription 
the used in the country (3). Later, collaborating with 
Professors K. Šebeková and R. Dzúrik, they described the 
retention of a uremic toxin, 5- hydroxyindole-acetic-acid, in 
ESRD and its effect on platelet aggregation (4). 

Subsequently he extended his studies to fibrinolysis, 
specifically on derangements of fibrinolytic activity in ESRD 
patients on maintenance hemodialysis or on conservative 
treatment as compared to healthy volunteers; after a 
standard fibrinolytic stimulus of i.v. administration of 1-
deamino-8- D-arginine-vasopressin (DDAVP). There was a 
significant reduction of the fibrinolytic activity in 
hemodialysis patients, which was considered significant in 
relation to the frequent incidence and an early onset of 
atherosclerosis in this patient population (5). 

Opatrný Jr. continued to study this issue after joining the 
team of Professor Albert Válek in the Department of Internal 
Medicine in Strahov, Prague. With the availability of more 
sensitive and specific methods, which were far from easy to 
obtain then in Czechoslovakia, he was able to demonstrate 
that the decreased fibrinolytic response to DDAVP 
administration in dialysis patients is caused by inadequate 
rise in the plasma concentrations of tissue-type plasminogen 

activator (t- PA) released from vessel wall (6). 

In subsequent studies, he tried to identify factors 
contributing to the changes in tissue-type plasminogen 
activator during haemodialysis (7). The design of this study 
was very complex and resulted in the finding that t-PA is 
released from vessel walls during hemodialysis. Thus the 
extracorporeal circulation system of hemodialysis apparatus 
was shown to be a contributory factor. 

In the 1990s, erythropoietin (EPO) gradually became available 
to ESRD patients in the Czech Republic. By then, it was still 
administered in high doses and the treatment was not free of 
cardiovascular complications including tendency to 
arteriovenous fistula thrombosis and to blood clotting in the 
extracorporeal circuit. Karel Opatrny Jr., and his team sought 
to assess, by means of the changes in thrombin-antithrombin 
III complex (TAT III), the effect of EPO on coagulation 
activation during hemodialysis. Surprisingly enough, there 
was no increase in predialytic nor intradialytic TAT III 
concentrations (8, 9). Subsequent studies confirmed that EPO 
therapy does not enhance coagulation activation during 
hemodialysis, does not have an effect on thrombocyte 
activation, and does not influence complement activation, 
provided the hematocrit does not exceed a value of 31% (10). 
Even when sensitive and specific fibrinolysis markers were 
used, he  did not find fibrinolysis changes during EPO 
treatment, again when increasing the hematocrit slowly to 
values not higher than 34% (10). Later he demonstrated a 
dependance between the severity of anemia and the 
effectiveness of blood purification in peritoneal dialysis 
patients as assessed by the Kt/V index, whereas correlation 
between the renal component of Kt/V was much closer and 
at a higher level of significance than peritoneal component of 
Kt/V (11). 
 

In vitro studies had shown that some dialysis membranes 
significantly adsorb EPO, a fact that might have an effect on 
anemia in long-term hemodialysis patients and on anemia 
treatment with recombinant human EPO. In a study designed 
to determine whether the ability of adsorption demonstrated 
in vitro also has an effect on EPO concentrations in vivo, he 
showed that under clinical conditions, AN69 and Cuprophan 
membranes do not differ in their effects on plasma EPO 
concentration (12). 
 

Based on his original results from methodical and elaborate 
work, Karel Opatrný Jr. was invited to collaborate on testing 
biocompatibility of dialysis membranes developed by the 
AKZO company, when it became possible to cooperate with 
Western Europe again. These were well designed 
methodically challenging, flawlessly conducted and 
comprehensive trials whose outcome laid the foundation for 
composition changes of the dialysis membranes under 
development. These complex trials included activation testing 
of complement, platelets and fibrinolysis (13). This 
cooperation resulted not only in a professional collaboration, 
but also in a lifelong friendship with J. Vienken, of whom 
Karel Opatrný Jr. thought very highly. The procedures already 
established were extended and enriched with others, which 
were used in further studies testing high-flux membranes 
(14), where, among others, C5a (complement 5a) transfer 
into dialysate was described. 

Another international team Karel Opatrný Jr. started a 
cooperation with was based at Grosshadern Clinic in Munich, 
Germany, under the leadership of Prof. Gurland and S. Mujais 
from Northwestern University in Chicago. Together, they 
examined the influence of polyacrylonitrile (PAN) membrane 
modification on its biocompatibility. Modification of this 
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membrane was necessary, as otherwise, it led to disturbing 
interaction with bradykinin generation system particularly in 
the presence of angiotensin converting enzyme inhibitors 
(15). 

In another study, K. Opatrný Jr. proved that heparin used to 
rinse polysulphone dialyzers before hemodialysis (HD) had no 
effect on blood coagulation or on the need for heparin during 
the procedure (16). 

Professor Opatrný Jr. considered it an honour to be able, 
together with prof. H. Klinkmann and D. Falkenhagen, to edit 
a monograph titled “Blood-material interaction” released in 
1998 and to contribute to it a chapter on ‘The fibrinolytic 
system in blood/material interaction‘ (17). 

In science, there is considerable need for the exchange of 
information. To that end, Professor K. Opatrný Jr. started 
organizing high quality scientific meetings in Pilsen, focused 
predominantly on uremic toxicity and subsequent metabolic 
abnormalities in chronic kidney disease. On this occasions, he 
collaborated not only with above mentioned colleagues, but 
also with Professors M. Mydlík and K. Derzsiová from Kosice, 
Slovakia, Professors N.G. De Santo, G. Bellinghieri, V. 
Bonomini from Italy, Professors Grabensee, Debussmann, 
Ostenand from Germany, Professor Kokot from Poland, 
Professors Shaul G. Massry, JD Kopple, G. Eknoyan from the 
United States as well as many others. 

The scientific work of Professor Opatrný Jr. and his team 
included also the field of peritoneal dialysis, continuous renal 
replacement therapies and plasmapheresis (18). Further 
detailed analysis of his contribution to this field would 
however exceed this article’s framehold. 

As a next step, alongside with new technological 
developments, Professor K. Opatrný Jr. intended to advance 

his biocompatibility research to the next level through 
proteomics. Thanks to his scientific work, his enthusiasm and 
determination and the prospect of introducing proteomics in 
Pilsen, he succeeded in obtaining a large grant, for The Main 
Research Project (No MSM 0021620819), of almost 12 
millions Euros (approximately 300 millions Czech crowns) for  
the School of Medicine in Pilsen. He studied proteomics at 
the Department of Nephrology (head: Professor John Klein) 
at the Louisville University, Kentucky. During his stay of 
several months, he collaborated especially with Prof. Visith 
Thongboonkerd, whom he enjoyed greatly and with Prof. 
Thongboonkerd, whom he held in high esteem. Regrettably , 
the unfortunate premature death of Professor Opatrný Jr. put 
a sad end to all these plans. 

However, Prof. Thongboonkerd proved to be not only a 
brilliant scientist but also an outstanding friend, who helped 
the Pilsner School of Medicine to introduce and develop 
proteomic methods even after Prof. Opatrny’s death. This has 
moved this department to a different level not only within 
the Charles University and the Czech Republic, but also at the 
international level. For a whole next generation of scientists 
in Pilsen, the hard and tremendously diligent work of 
Professor Karel Opatrný Jr., MD, DSc., thereby became a 
spring board to work under entirely new and never- thought-
of possible circumstances. 

In the death of Professor Opatrný the Medical Society in 
Pilsen as well as the whole Czech Society of Nephrology as 
well as the International Society of Nephrology have lost a 
professionally outstanding personality. 

This study was supported by the National Sustainability 
Program I (NPU I) Nr. LO 1503 (Opatrná Sylvie). 
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Background 

Uromodulin, a 616-amino acid, 85-kilodalton 
immunosuppressive glycoprotein, is the most abundant in 
normal human urine. Its location is in nephrons and limited to 
the thick ascending limb and the early distal convoluted tube 
(1). This protein was isolated from urine of pregnant women 
by lectin adherence. On the basis of its tissue source and in 
vitro activity, the name “uromodulin” was given by 
Muchmore et al. in 1985 (2). Uromodulin has the same 
structure as another glycoprotein, named Tamm-Horsfall 
protein (THP). This one was discovered and characterized by 
Dr Igor Tamm and Dr Frank Horsfall, Jr. in the 1950s (3). They 
isolated this factor from urine and found it to be the 
substance responsible for urinary inhibition of myxovirus 
induced hemagglutination. 

Evidence that these glycoproteins are the same is based on 
amino acid sequence identity, immunologic cross-reactivity, 
and tissue location (4, 5). Thus, uromodulin (THP) may act as 
a unique renal regulatory glycoprotein that specifically binds 
to and regulates the circulating activity of a number of potent 
cytokines, including interleukin 1 and tumor necrotic factor α 
(4). This protein together with uropontin and nephrocalcin 
are the three known urinary glycoproteins that affect the 
formation of calcium-containing kidney stones. 

In fact today, even if THP function is still not clear, the 
mutations in the gene UMOD encoding this protein are also 
associated with the following disorders: rare autosomal 
dominant diseases, urinary tract infections, hyperuricemia, 
ion transport, and kidney innate immunity. Some results to 
define its role in nephrology are reported by the study of 
urine spectrome mass. 

Dr Tamm and Dr Horsfall, Jr. did not take interest in 
nephrology but their names, by coincidence, are found in 
each medical manual devoted to nephrology. It should be 
highlighted that they dedicated their scientific life mainly to 
virology, studying the inhibition of virus multiplication by 
chemical means. By chance, during performing numerous 
studies, these scientists discovered a glycoprotein mentioned 
above. They were searching for a natural inhibitor of virus 
replication and they chose urine as a possible source. For this 
reason this protein was given their names. Taking into 
consideration these scientists’ input in nephrology, the most 
important data from their biographies and professional 
careers is worth reminding. Here are the most important 
facts about these famous physicians. 

 

Igor Tamm (1922 – 1995) (Figure 1) 

Dr Igor Tamm, a 
scientist and 
pioneer in studies 
of the virus 
composition and 
replication in the 
body cells, was an 

American 
professor and 
physician. He was 
born in Tapa, 
Estonia in 1922 
(6). At the 
beginning of his 
professional life 
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Figure 1 - Igor Tamm. 
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he achieved a high level of education. He attended the State 
English College in Tallinn, and then from 1942 to 1943 the 
Tartu University Medical Faculty also in Estonia. In 1943, after 
the word went out that Estonian teenagers were to be taken 
into the German army and sent to the Russian front, he and 
his fellow medical student escaped in a small boat, which 
they sailed late at night through the German blockade to 
Finland. This country was at that time occupied, so they 
stowed away in the coal storage area of a freighter for 
several days until it arrived in Sweden. Soon after emerging 
from the ship, he developed the first symptoms of the 
disease from which he would suffer for the rest of his life. In 
Stockholm he entered the medical school at the Karolinska 
Institute. He had long been interested in going to the United 
States, and at the Karolinska Institute he met an American 
diplomat, who encouraged him to apply to the Yale Medical 
School. After two years of house-staff training in internal 
medicine at the Yale-New Haven Hospital, Tamm transferred 
to the Yale Medical School, receiving his M.D. with honors in 
1947. 

Following his educational great achievements at Yale, he 
became associated with the Rockefeller Institute for Medical 
Research in New York, which remained his beloved scientific 
home. This unit was the first institution in the United States 
devoted solely to understanding the causes of different 
diseases. Today, renamed The Rockefeller University, it is one 
of the foremost research centers in the world. Dr Tamm was 
also deeply involved in the work of the Rockefeller Hospital. 
He was nominated to an associate professor in 1956, and a 
physician in 1958, then a professor and senior physician in 
1964. Finally, Dr Tamm was named Abby Rockefeller Mauze 
Professor in 1986. It is worth mentioning that Dr Tamm also 
joined the Rockefeller Hospital Laboratory of Virology in 
1949. This was a period of time when he closely collaborated 
with Dr Horsfall. They began their work with isolation, 
purification, and extensive biochemical characterization of 
that glycoprotein, which is known as the Tamm-Horsfall 
protein, named for him and his mentor. 

The work with this glycoprotein was the start of a long career 
in the study of the inhibition of viral multiplication by both 
natural products and chemicals. Achieving the great 
knowledge in this field, they published several articles. Later, 
in 1959, Dr Tamm became the head of the Laboratory of 
Virology, succeeding his mentor Dr Frank Lapin Horsfall, Jr., 
who had been appointed to the director of the Sloan-
Kettering Institute for Cancer Research. Dr Tamm was in 
effect acting as the head of the laboratory and primary 
mentor of the younger people there. He was also interested 
in studying inhibitors to elucidate the biochemical and cell 
biological mechanisms of virus replication. There were many 
important contributions of the Virology Laboratory at the 
Rockefeller University under Dr Tamm’s leadership. 

Dr Tamm was an editor or member of the editorial board of 
several journals, including: ‘Journal of Immunology’, 
‘Proceedings of the Society for Experimental Biology and 
Medicine’, ‘Journal of Experimental Medicine’, ‘Biochemical 
Pharmacology’, and ‘Journal of Interferon Research’. He 
served on many advisory boards and study sections for 
government agencies and private organizations concerned 
with research, including the National Institute of Health, the 
American Cancer Society, and the Sloan-Kettering Institute 
for Cancer Research. 

The most outstanding achievements and some details from 
the biography of the second discoverer of THP, Dr Frank 
Horsfall, are also worth presenting. 

 

Frank Lappin Horsfall, Jr. (1906-1971) (Figure 2) 

Dr Frank Lappin 
Horsfall, Jr., a clinician 
and a virologist, was 
born in Seattle in the 
USA (7). He attended 
medical school at 
McGill University in 
Montreal, Canada, 
graduating in 1932 at 
which time he received 
the Holmes Gold Medal 
for having attained the 
highest scholastic 
record in his class. 
Trained as a surgeon, 
he spent his first year 
after medical school at 
the Peter Bent Brigham 
Hospital in Boston as a 
pathologist. But, he 

developed a severe 
hypersensitivity to 

formaldehyde, which forced him to leave his pathology 
studies, and ultimately, surgery. Dr Horsfall spent another 
resident year at the Montreal’s Royal Victoria Hospital and 
Montreal General Hospital, but realized he could not work in 
any environment where formaldehyde was present. Thus, in 
1934, he joined the pneumonia service of the Rockefeller 
Institute for Medical Research, starting his career in 
microbiology and infectious diseases. At the beginning of this 
work at the Rockefeller Hospital, he focused on 
immunological reactions between pneumococcal capsular 
polysaccharides and the antibodies to them produced by 
immunization of various animals. His studies resulted in the 
use of rabbit antisera over that of horse serum as standard 
pneumonia treatment. In 1937 Dr Horsfall began a four-year 
term with the International Health Division of the Rockefeller 
Foundation. Here he began his work on the human influenza 
virus and the pneumonia virus of mice, the two most 
significant highlights of his laboratory research career. 

Dr Horsfall returned to the Rockefeller Hospital in 1941, 
becoming the Vice President for Clinical Studies. He began 
the main period in his scientific life, which was to last about 
twenty years. During World War II, he served in the Naval 
reserves as a part of the Naval Medical Research Unit at the 
Rockefeller Hospital, concentrating on respiratory tract 
diseases. In 1950s he initiated a further series of 
chemotherapeutic experiments with the benzimidazoles and 
their derivatives on influenza virus infection, and thereafter 
the series was carried on by Dr Tamm and others. 

Dr Horsfall’s second career from 1960 as the Director of the 
Sloan-Kettering Cancer Research Center was also very 
important. His work centered around carcinogens, especially 
the role of viruses as oncogenic agents. Additionally, Dr 
Horsfall studied the concept of interdependency between 
viruses and chemicals marking an important shift in cancer 
etiology and achieving some results in rapid advances in 
cancer research. Thanks to his great scientific effort, Dr 
Horsfall became a member of the American Academy of Arts 
and Sciences in 1967. He authored over 200 publications and 
received several honorary degrees. In addition, he had a very 
important influence in the organization and development of 
the Health Research Council of New York City, which for 
many years played a very important role in public health 
research. He had decided to retire just before it was 
discovered that he had cancer, of which he died in 1971. 

Figure 2 - Frank Lappin Horsfall, Jr. 
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Summary 

Taking into consideration the fact that there is rather poor 
knowledge about the biography of Dr Igor Tamm and Dr 
Frank Lappin Horsfall, Jr., it is worth reminding the most 
important data from their lives and professional careers. It is 
also a possibility to present the genesis of the THP discovery. 
Those two American doctors had important input not only 
into some nephrological diseases but also into the 
development of virology. 
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  Introduction 

In the ancient times urine was considered a sacred element 
and were related to Hindu’s ceremonies and to Tantric 
religious traditions (1). Urine was not considered as a waste 
product of the body but a distilled product selected from the 
blood. The Sanskrit book Shivambu’  kalpa  Vidhi (5000 
years bC) reported that urine can be useful product for the 
humans. Sumerian doctors were the first to use uroscopy as 
depicted in graphic clay tablets (4000 years bC) , whereas 
Assyrian- Babylonian mixed the urine of woman with alcohol 
to diagnose pregnancy (1). Egyptians were the first to 
diagnose diabetes using “urine excess”. Libri Ermetici of God 
Thoth, Egyptian source from the late second century bC, 
reported the description of the different urine 
characteristics as white, black, fat, foggy, and foamy (1). 

Egyptians seemed to use urine of a woman to water some 
seeds as a pregnancy test: if the seeds sprouted, the test 
was considered positive (likely due to the presence of 
growth factors) (1). Essenians, Jewish, and Christians used 
urine to body massage. In Susruta Samhita book there was a 
description of 10 different types of (1). In China and India 
dropping urine to the ground was used as a possible test for 
diabetes, whether ants were attracted and gathered on the 
urine drops due to the presence of sugar. 

Early Jewish-Christian traditions reported their interest on 
urine related to urinotherapy. In The Bible (Prov: 5:15-19, 
Jesus 36, 16) urine was interpreted as image of peace and 
prosperity. Urinotherapy was also reported in the 
Apocalypse too. 

 

 

Uroscopy and Urinotherapy 

Pythagoras (580-495 bC), Hippocrates (460-377 bC) 
diagnosed gonorrhea, and tuberculosis taking advantage of 
the different color of urine. Diodorus from Sicily (90-27 bC) 
in the volume 33 of his “Bibliotheca” reported that at his 
time urine was used as to improve teethes health (1). 

Galen (129-201 aC) pointed his attention toward urine and 
blood using systematically uroscopy; thus, the first 
systematic approach seems to be starting in the ancient 
Greece (1). 

Galen, Plinius (23-79 aC), and other Greek physicians 
recommended the therapeutic use of urine to cure burns, 
inflammations, and skin diseases. Theophilus (813-842 aC), 
famous in Byzantium in VII century, reported urine 
modifications associated with different pathological states. 
In Roman Empire, there were persons named “fellones” who 
were collecting urine from house to house because urine 
was recommended for the treatment of ulcers. Moreover 
urine was also used to whiten senator’s togas (1-3). In 
antique Pompeii, there was a public officer named 
“latrinaro”, who was operating under emperor mandate that 
obliged the men to urinate in public facilities; if they do not 
urinate in public facilities “the latrinaro” squeezed their 
testicles (1-3). 

Catullo (84-54 bC), the famous Roman poet, reported that 
Celtibers used urine to brush teeth and that the pharmacist 
of Cicero cured toothache with berry brew with urine 
collected from virgin woman. Moreover the Roman women 
made beauty masks using donkey urine (1). 

In medieval time, it was common to taste urine to identify 
the presence of sugar and diagnose diabetes. Paracelsus 
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(1493-1541) underlined the diagnostic importance of the 
urine and recommended morning urine collection to be 
performed for the visit (1). In the Renaissance, German 
biologist Burk reported some patients recovering from skin 
cancer using urine  from people who eat cabbage (1). In 
Japan urinotherapy was known since fourteen century used 
for the treatment of asthma, diabetes, hypertension and, 
more recently, for cancer and AIDS (1). 

Shamans drank their own urine after ingestion of 
hallucinogens to prolong the hallucinogenic effects. Even 
now people from Siberians were drinking their own urine 
after hallucinogens mushrooms ingestion as well. 

In Paris at the beginning of the eighteen century, dentists 
used to prescribe urine for the  treatment of several dental 
diseases (1-3). In Europe it was used to drink urine as a 
defense from plague (1). 

In the book Englishman Treasure published in 1841 there 
was a method described to clean injuries with urine (1). 
Drinking urine was common among American Indians, 
Tuareg from Sahara for native of Australia, and Lama from 
Tibet for re-hydration purpose. 

Currently NASA spent more than 250 million of dollars to 
construct a machine capable to produce 23 liters of water 
per day recycling and reutilizing astronaut’s urine and the 
starship humidity (1). Today urinotherapy is still used by 
millions of people in the world in different ways such as 
orally, injection, inhalation, gargle, enema, friction, and 
massage for the treatment of several diseases. 

In the last century many authors reported positive effect of 
urinotherapy (Table 1). 

 

Table 1 : Urine use in the last century 

1915 

 

 

 

- James Wilson from Belfast describes the 
bactericidal properties of urea. 

 - W. Jymmens and T.J. Kirk discovered that wounds 
of urea-treated soldiers hunt faster than others (ref 
n.1) 

1918  

 

 

- Charles H Duncan from New York describes cases 
of various diseases treated with oral urinary 
therapy and by subcutaneous route (ref n.1) 

 

1938 

- "The Lancet" publishes a study on the treatment 
of urea crystals wounds capable of rapidly reducing 
the smell of infected wounds (ref n.1) 

1941 - US doctors demonstrate that urine acts as an 
antacid and facilitates healing of gastric ulcers  

(ref n.1) 

1951 - A Swedish study shows that urine blocks the 
growth of Kock's bacilli (ref n.1) 

1961 - Americans Schlegel and Kay describe the 
properties of urine against Infections (ref n.1) 

1965 - A Japanese study confirms the Swedish study  

(ref n.1) 

1968 

 

- Walser states that urea can be used for protein 
synthesis (ref n.1) 

1974  - Danopolus reports that urea treatments make the 
liver tumors regress (ref n.1) 

Substances discovered in the urine 

 

Two international conferences (in Goa India in 1996 and in 
Gersfeld, Germany in 1999) were held where researchers, 
physicians and people from more 50 countries shared their 

experiences on urine therapy diabetes, asthma, 
hypertension, cancer and AIDS (1). It is very important to 
underline that a large numbers of substances were founded 
in the urine (Table 2): some have been already extensively 
studied however other are still unknown. 

 

Table 2: Substances discovered in the urine 

Urokinase  

 Directin (action on the cancer cells) 

 3-Methyl Glioxal (scavenger of the cancer cells)  

 HII (inhibition of cancer cell growth) 

 Dhea (anti-obesity) 

 Prostaglandin 

 Allantoin (enhancer of tissues) 

 Melatonin 

 Somatostatin 

 Enzymes 

 Coenzymes 

 Topoisomerase II (responsible for cell memory) 

 

Urine use in the last century 

Urine future implications 

The future implications of urine are related not only to 
scientific research but also to social and economic aspects. 
In fact clinical proteomics in mass spectrometry has been 
applied to urine.  Some authors reported a urine proteome 
as a prominent tool in the clinical of bioanalysis (4). Several 
recent experiments report the urinary proteome as 
biomarker discovered in renal disease including 
nephropathies, diabetic, IgA, focal segmental 
glomerulosclerosis, lupus nephritis, membranous 
nephropathy, acute kidney injury, renal Fanconi syndrome, 
and renal allograft rejection (4-6). Mass spectrometry based 
urinary proteomics has great potential in the development 
of non-invasive diagnostic in the future (4-8). 

The social and economical application of the urine has been 
also studied. Four African girls generated electric force from 
urine by electrolysis and hydrogen generation. Whereas a 
Dutch researcher have discovered a bacterium capable of 
transforming urine ammonia into hydrazine producing fuel 
for vehicles (9, 10). University of Sassari, Italy, is developing 
a project to replace fuel for motor vehicles from urine. A 
Korean manufacturer produced a portable battery that can 
recharge using urine: a single fuel cell and 600 ml of urine 
produce enough energy for 3 hours phone calls by a 
Smartphone (9,10). The student Peter Trumble has created 
very robust chairs using urine substances (9, 10). Through 
urine it is possible to understand the climate changes that 
has occurred in the past studying urine hydrax in biomarkers 
(9). An interesting and future perspective use of the urine 
could be its use as fertilizer for agriculture. In fact the 
substances content in the urine could replace chemical 
fertilizers after solving the urinary smell (11). This solution 
could avoid the pollution of the hearth by chemical fertilizer 
use and could represent a biological method to fertilize. 

In conclusion the quote of Heraclitus of Ephesus (535-475 
aC) “nothing is created, nothing is destroyed everything is 
transformed” could be used to lead the future of the urine 
use. 
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Introduction 

Ahi Ahmed Çelebi was a famous Turkish physician in the 16th 
Century. He was the head physician of Bayazıd II, Yavuz 
Sultan Selim, and the Magnificent Suleiman who were 
Ottoman emperors in rising period. He worked extensively on 
urolithiasis since it was also common at that times, and wrote 
his experiences as a pamphlet in “Risala al-Kilya wa’l-
Mathana“, and dedicated it to Bayazıd II (1-3). He has been 
explaining his own observations/experiences as well as 
mentioning from the works of local and foreign medical 
researchers. 

This pamphlet contains ten headings. Interestingly, most of 
his observations regarding the etiology of calculus had great 
similarity to our present knowledge, especially about dietary 
habits. For example, in the introduction, he said that 
“Especially it is prevalent among the people of the upper 
class. The reason is the people of this class have much 
comfort and much eating,.. In the formation of calculus these 
are important factors”(1-3). 

We will discuss Ahi Ahmed Çelebi’s work and 
recommendations about urolithiasis and compare some of 
them to our current knowledge. 

 

Heading # 1 (Calculi may be seen in whom, and why?) 

He explained main etiological factors in urolithiasis with 
details; in boys up to the time of adolescence, in obese, and 
also in asthenic types. It occurs in bladder of boys, and in the 
kidneys of adults, and fat type persons. It is rarely formed in 
the urinary bladder of women because of the free vesical 
neck and short urethra. The calculi is formed in persons 
eating too much (meat, raw fruits, bitter orange, large fish 
meat, all sea bird meat, all roast meats, garlic, onion, starchy 
sweeties, etc…) (1-3). 

Today’s data also stress the male preponderance for kidney 
stone disease both for pediatric and adult cases (4). It has 
been well known that obesity is one of the common cause of 
kidney stone disease, mostly because of increased sodium 
and fructose intake, and decreased intake of calcium and 
water together with increasing use of antibiotics (4). Probably 
the similar eating habits were the responsible factors at that 
time too, except the use of antibiotics. The listed foods above 
are rich in protein and cause urinary acidification, therefore 
facilitates the calcium oxalate formation, while raw fruits and 
bitter orange are the source of fructose. This was a great 
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observation during that period, without knowing the 
chemical ingredients of them. 

One of the surprising data from today demonstrated that 
lower percentile body weight children had their first clinical 
stone events significantly earlier than upper percentile or 
normal body weight peers (5), that is similar to Ahi Ahmed 
Çelebi’s observation for asthenic types. 

His observation for females as ‘rarely formed in the urinary 
bladder of women because of the free vesical neck and short 
urethra’, may be true for more easily passage of stone, while 
current data have shown the male–female ratio is now close 
to 1:1 (4), because of different variables including body mass 
index, hyperinsulinemia, and hypertension (6). 
 

 

 

Heading #2 (where do lithiasis exist in the human body) 

This heading contains informations about the organs in which 
stones may appear, mainly in kidneys and the urinary 
bladder. He also mentions from the discourses of Rhazes 
(calculus may be seen in large intestines, muscle, joints, and 
tumors), and Galen (observation of a person with pneumonia, 
splitting stone like particles, similar to bladder stone, while 
coughing) (1-3). 
 

 

 

Heading #3 (Symptoms of kidney and bladder stones) 

Symptoms and clinical findings of kidney and bladder stones 
have been described in detail under this heading. He stresses 
that pain or heaviness in the loins, or acute pain like bodkin 
piercing into the flesh is belong to renal calculi. He describes 
the location of calculi according to the pain types; if these 
pains spreads from the loins into the direction of thighs, this 
indicates that the calculi descended into the lower urinary 
tract. If the pains decrease for a while, this means that the 
calculi has fallen into the bladder (1-3). 

It has been well-known that stone formation is the result of a 
complex interaction between genetic and environmental 
factors including different patways for various stones in 
urinary tract (4). Although environmental factors has changed 
during the centuries that may affect the incidence and also 
the chemical composition of urinary tract stones, calcium 
oxalate stone formation is still common in kidneys, followed 
by uric acid or struvite, while most of bladder stones are 
ammonium acid urate and uric acid stones (7). Each stone has 
a special color and consistency. Ahi Ahmed Çelebi mentions 
from a correlation between nature/color of urinary sands and 
location of calculi; the yellowish and dryish sands originate 
from the kidneys, while white and gray sands originate from 
the bladder. The sands coming from bladder show that the 
stone is soft, otherwise, it is hard. Although the color of 
stone/calculi may give some information to an experienced 
clinician about the type of stone, it is difficult to say its type 
exactly without analysis. Detailed notes mentined above 
demonstrate his great observation and experience. 

He also refers to the relationship between clinical findings 
and stone size; bladder is a large organ and stones in it mostly 
do not cause pain. However, if urinary bladder calculi is large 
and tortous, the patient often feels pain in groins, urinates 
with difficulty and has feeling for urination after miction. 
Males with bladder stones feel pain in the penis neck during 
walking, and the pain goes away if they lie down. If bladder 
stone is small, it may move to the bladder neck, and prevents 
urination (1-3). 

All of these detailed descriptions are typical examples of, 
“from symptoms to diagnosis“. 
 

Heading #4 (Preventive and curative medicine for kidney 
and bladder stones) 

Under this heading, he suggests firstly to avoid the main 
factors facilitating stone formation, and later describes the 
methods of elimination; avoid to eat the above mentioned 
foodstuffs, avoid overeating (he refers to the benefits of 
eating regular meals), and make exercise. For the expulsion of 
calculus; sedatives, laxatives (to eliminate the substance(s) 
helping the stone formation), moderate exercise before 
meals, massage on hands and feet, regular sitting baths… (1-
3). All of them would help to remove the stone from its place 
and facilitates its excretion by muscle relaxation. 
 

 

 

Heading #5 (What is the disease, the causes, symptoms, and 
its treatment) 

He tried to explain the causes of diseases according to 
“Humoral Pathology Theory”, and stated that the 
deterioration of the humoral balance in the body by 
endogenous or exogeneous reasons may damage the organ. 
Therefore, the reason of stone formation is the bad 
temperament of kidney and bladder. 

He especially emphasizes heat and cold exposures of kidney. 
Drinking hot wine, eating warming herbs and meals, wearing 
warm clothes warm the kidneys, and the urine of those 
persons is reddish, dark yellow and has a pungent smell. He 
notes that these patients may have thirsty feeling, frequent 
urination, burning during urination, and sometimes high body 
temperature. If the problem is warming of the kidneys; he 
suggests resting, drinking beverages (purslane/cucumber 
juice, yoghourt), eating cooked green grapes, barley meal 
prepared with green grapes and Tamaricus Indica, etc.), and 
some herbal mixtures to apply on the kidneys (1-3). 

He says that if the problem is cold (because of sitting or 
sleeping in cold places, eating cold meals and cold fruits, 
drinking cold sherbets with empty stomach, etc); a mixture of 
cinnamon, essences of wallnut, sour almond, and pistachio 
together with the gravies of a lamb head and a pigeon would 
be beneficial. He also suggests to eat chickpeas gravy, 
chicken, a good sized two year old male mutton cooked with 
cumin and cinnamon, and also roasted sparrow, etc (1-3). 

Under this heading, there are also brief suggestions for 
kidney disorders which may be caused by excessive blood, 
phlegm and bile, as the cause of disease. 
 

 

 

Heading #6 (Treatment of stones caused by various 
constitutional disturbances) 

Under this topic, there are detailed descriptions to eliminate 
the kidney stones, resulted of several constitutional 
disturbances, such as warm and cold. Treatment 
recommendations such as sitting baths prepared with violet 
leaves, several herbal drugs and correct dietary habits were 
mentioned. He suggested some exercise to heat the body, 
and horse riding, going up and down the stairs to throw out 
the calculus from the kidneys into the bladder. If the calculus 
stops in somewhere in the kidneys, hot and sharp 
medicaments had been suggested, such as increasing urine 
volume with herbs, and dissolvent solutions, and oils 
facilitating the movement of stones (1-3). 
 

 

 

Heading #7 (The preparation and instructions of several 
drugs) 

It has been seen that he preferred not only herbals, also a 
few animal products in the treatment of calculi. He mentions 
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from the preparation of some remedies; scorpion oil and ash, 
and the drying method of goat blood, etc., and the use of 
them. He referred that they would be effective to expel the 
calculi from kidney and bladder (detailed in the 10th Heading) 
(1-3). 

It seems difficult to explain the action mechanism(s) of these 
materials on calculi, since they mostly look like an 
observational experience. 
 

 

 

Heading #8 (Medications to expel the calculi, and 
instruments for stucked calculi) 

He says that if there is a wound in an organ because of 
passing and/or stucked stones, it would be painful. 
Interestingly, he describes the place of wound according to 
urine color; when the urine is bloody, the wound is at or 
below the kidney, but, if the blood comes first, the wound is 
in the bladder or below it. In this case, he suggests to take 
blood from vena basilica to prevent swelling of the organs (a 
solution for increased blood according to Humoral Pathology 
Theory). He mentions from the treatment of wound with a 
variety of medications that can be applied to bladder by a 
kind of tube, “a water throwing tool”as was told in Turkish (1-
3). 

If a large stone comes to the bladder neck and causes severe 
pain and obstruction, he describes a movement suggested by 
Sayyid Ismail Jorjani to push it back: someone holds the 
patient lying down with two feet up position, and shakes 
several times. Thus, the stone is attempted to fall into the 
bladder. If the stone does not go back, he suggests sitting 
baths with several herbs, medicines and some tools used for 
stucked stones in urinary tract. He describes the urinary 
catheter, used in Europe at that time, both for urination and 
application of some drugs into the bladder via this catheter. 
Interestingly, he mentioned from one of the Beys of the 
Sultan, named as Keyvan Bey, suffering from stucking bladder 
stone, and did not get any benefit from available treatment 
modalities, invented an apparatus, and used it on himself. Ahi 
Ahmed Çelebi described this apparatus with details. He noted 
that “it was a pivot like silver bore containing holes on it, like 
on flutes. When the sensation to urinate occurs, he inserted 
this apparatus from its thinner end through the urethra, and 
push the calculus a little behind. Then, he withdraw the 
apparatus after successful voiding conducted through holes”, 
like a urinary catheter used today. He also mentioned from 
an instrument, like a simple lithotripter; “He also ordered a 
pair of pincers in steel, with their ends like pivots and the rive 
of the pincers at the root of the pivot. The pincers could open 
considerably by a slight movement at the other end. One day 
he inserted the pincers through the urethra into bladder. 
When it touched the calculus they opened the pincers 
without giving much suffering to the patient. In this way the 
pincers got hold of the calculus and crushed it, so its pieces 
came out with urine. That was the end of the calculus trouble 
in the patient”(1-3). 

As it has been known, Hippocrates was extremely cautious 
about surgical intervention for bladder stones and did not 
recommend surgery. Two centuries after Hippocrates, 
bladder stones were broken by open surgery (Ammonius and 
Alexandre). They were grabbing the stone and breaking it 
with a sharp-tipped tool (1). It is noteworthy that a catheter 
and a simple lithotriptor is firstly invented by a patient, 
Keyvan Bey, and applied on his own, 3 centuries before 
European had done. Because, Santorius mentioned from such 
a tool firstly in 1726, and Civiale used it as suggested by 
Fournier in 1824 (1). 
 

Heading #9 (Removal of bladder calculus by surgery) 

He explains that if the stone is too big and does not crumble 
with the applied treatments, there is no other way but, to 
extract it from bladder. A few surgical curative methods had 
been briefly described under this heading. He strongly 
suggests to consider mainly the size of the stone, the length 
of the stone (caution should be needed during manuplation) 
and the pain sensitivity of the person during the surgery (1-
3). 

It has been emphasized that special care should be taken in 
children under 10 years old, in young people (he stressed that 
phlegmonous swelling was common in that age group, and 
drugs used for phlegmonia are contradictory to drugs used 
for wounds), and people over 60 years of age. His notice 
about drug interactions is appreciable, and an important 
experience for that time. He also highlighted the pain stamina 
during surgery and said that “the more pain the patient has 
suffered, the greater the strength of pain resistance during 
surgery”(1-3). 
 

 

 

Heading #10 (Therapeutic and preventive drugs for kidney 
and bladder calculi) 

The precautions and other drugs had been discussed with 
details in previous headings. He says that rumex acetosa 
cooked with wine, seeds of Asparagus officinalis mixed with 
honey, boiled water of black chickpeas break up the stone 
into small pieces, while sitting bath of boiled daisies would 
help to remove the stone. He also mentions from Agropyrum 
repens, Althaea Officinalis L. to cure stones that the diuretic, 
antiinfective and antiinflammatory effects of them have been 
well known beginning from Hippocrates. He suggests the use 
of Althaea Officinalis L. and Linum Usitatissimum seeds and 
the extract of pistachio tree as sedatives (1-3). 

Besides of herbs, he mentions from a few mines for bladder 
calculi, such as Hajar al-yahûd stone described as Sons of 
Israel’s olive (should be crushed and drunk with a little 
water), and diamond as described by İbn-i Sina (helps the 
fragmentation of stone in bladder) (1-3). 

He suggests to eat full consistency cooked wheat bread (with 
Nigella sativa seeds), chickpeas, onion, and several meats 
cooked with almond or olive oils. He recommends to eat 
some fruits every morning, such as figs, peanuts, red grapes 
with extracted seeds, sugar cane, sugar cheese, sugar 
almonds, bitter almonds. He notes that mint, celery, 
cucumber, chickpea water, pickle/pickle vinegar, melon and 
water consumed on an empty stomach would be useful for 
prevention of stones (1-3). 

Detailed analysis of these foods (the fruits mentioned above 
and onion) show that they are rich in potassium, and 
pickle/pickle vinegar, grape berries are one of the main 
sources of citric acid, while mint, wheat bread, Linum 
Usitatissimum, almond, pistacchio, sugar cane all rich in 
magnesium, that they are important factors in prevention of 
urinary tract stones. 

Interesting ones from his experiences are camel blood for 
bladder stone, earthworm with wine for kidney stone, meat 
of a bird like a sparrow with gray color, manure of the pigeon 
feded with broad beans, scorpion ash, etc. (1-3). 
 

 

 

Conclusion 

This pamphlet that Ahi Ahmed Çelebi shared his experiences 
in detail and wrote it in Turkish, has guided the physicians 
over generations. Every symptom of calculi has been 
described step by step, with detailed prescriptions including 
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the amount of used material and preparation methods. 
Although some treatment methods seem to be based entirely 
on experimental observations, it is noteworthy that detailed 
observations and experiences about the urinary system 
stones five hundred years ago resemble current knowledge. 

One of the most striking part of this pamphlet is; a catheter 
and a simple lithotriptor is firstly invented by a patient, 
Keyvan Bey, and used on his own, 3 centuries before 
European had done. 
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Introduction 

During the Ottoman Empire period, the developments in 
Western medicine were closely followed and tried to be 
applied in the health area. Although archives of documents 
belong to the last years of the Ottoman Empire has been 
started in 1846, systematic access to these documents are 
possible after the establishment of the Ottoman Archives of 
the Prime Ministry in İstanbul, in  2013. 

We searched the Ottoman Archives of the Prime Minister’s 
Office to find out whether there was any document regarding 
nephrological diseases. We have unearthed 19 records of 
urine analysis, and their interpretation, dates back to the 
1906 (1). All of them were done in the Hamidiye Etfal 
Hospital, founded in 1899 (Figure 1) (2). This is the first 
hospital built for the care of children during the Ottoman 
Empire period. 

 

 
Figure 1 - Hamidiye Etfal Hospital outpatient rooms, 1899. 
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The Brief History of Hamidiye Etfal Hospital 

The daughter of Abdulhamid Khan II, Hatice Sultan, was 
struggling with diphtheria, and the Palace physicians’ could 
not diagnose the disease. While the situation of her was 
getting worse, Dr.İbrahim Bey, a talented physician awarded 
as “Major” because of the mastery and skills in medicine, just 
returned from Germany, had been invited to palace. He 
examined the Hatice Sultan who was at the point of death, 
and diagnosed her as “eklampsia”. Upon the order of the 
Sultan to him ‘tell the truth’, he said that there was no hope 
for her, and the lady sultan died after that day. Abdulhamid 
Khan II strongly influenced by her daughter’s death, and said 
that “My child did not survive. Who knows how the poor 
children have been taken care of in other places. Let’s built a 
hospital, thus, at least many fathers would not have burning 
heart, like me”. He invites Dr. Ibrahim Bey to the palace and 
wanted to make a charity in memory of her daughter. At that 
time, a mosque, school or fountain was preferred for this 
purpose. While the Sultan was thinking to build a mosque, Dr. 
İbrahim Bey said that a ‘Children’s Hospital’ in the name of 
Hatice Sultan would bring greater benefits. Since there was 

no hospital for children in the Ottoman State, Hatice Sultan 
would be remembered with goodness until the Day of 
Judgment because of the cured poor children in that hospital. 
Abdulhamid Khan II said to think about it, and then made his 
decision at that night. The next day, he invited him to the 
Palace, and said that there was a plot in Şişli for children’s 
hospital, just see the place, if appropriate, immediately start 
to construction… (2) 

 

Urinalysis Documents 

Only three of 19 urinalysis in that archives mentioned above, 
were 24-hour urines, while the  others were spot urine 
samples (1). These analysis had been made in Hamidiye Etfal 
Hospital Chemistry Laboratory by manual methods in 
Istanbul. Almost all parameters had been done in each 
sample. Although most of the patient names did not appear 
on the records, only the names of elite ones and the chief 
physician had been written in some documents. We could not 
find neither a prescribed treatment nor a medical advice 
regarding to these analyses, except one (Figure 2).

 

 
Figure 2 - Based on the information provided on this document, it 
has been deduced that this analysis was belong to one of the 
important ones. Report date was 17 July 1906, and the physician 
was Dr Fehmi Rıza bin Muhammed. It has been noted that density 
was 1026, albumin was trace, and urea was 30,74 g / L (N: 22-28). 
There was abundant leukocytes, several calcium oxalate crystals, 
and epithelial cells on microscopic evaluation, showing that he had 
urinary tract infection, and the amount of urea was high. After this 
analysis, in an another page, it has been written that the physician 
suggested him to stay away from red meat, spinach and fresh beans 
for a while, and instead consume white meat such as chicken and 
fish, drink lots of milk and have a regular walking exercise. 

Of the 19 urine analyzes, five were demonstrating urinary 
tract infections, while three of them were compatible with 
pyelonephritis  (1).  Some  examples  of  urinalysis  are  as  
follows  (Figures 2, Figure 3, Figure 4); 

 

 
Figure 3 - Report date of this document was 4 August 1906, and it 
showed that there was a few leukocytes, erythrocytes, and a lot of 
bladder epitelial cells on microscopy. There were no comment on it. 
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The presence of polyuria, hyposthenuria, and a lot of 
leukocytes on microscopy (Figure 4) may suggest that this 
patient had pyelonephritis. 

 

 
Figure 4 - The report date of this document was 4 September 1906, 
and the physician was Dr Fehmi Rıza bin Muhammed. This urine 
collected 24 hours was 4000 ml, density was below 1005. It has 
been noted that there was a lot of leukocytes, and a few bladder 
epithelial cells on microscopic evaluation without any comment. 

 

The report date of other 24 hours urine sample was 16 
September 1906, and the physician was Dr Fehmi Rıza bin 
Muhammed. It has been noted that the amount was 3500 
mL. Colour was light yellow, appearance was cloudy, smell 
was specific, reaction was alcaline, density was 1005, 
together with a little aggragate including pus. Urea: 10.68 g/L, 
phosphoric acid: 2.62 g/L, NaCl: 9.20 g/L, and trace albumin. 
On microscopic examination: a lot of leukocytes, a few 
epitelial cells, a few calcium phosphate crystals. 

Although there is no information about the clinical findings, 
and no comment about this analysis, evaluation of above 
data may suggest the pyelonephritis. 

 

Conclusion 

It should be appreciated that, all urinalysis mentioned above 
made by manual methods in 1906. Sultan Abdülhamid Khan II 
founded Hamidiye Etfal Hospital in memory of her little 
daughter, died from diphtheria. It is the first hospital built for 
the care of children at that time. It shows that the Khan 
followed new developments in medicine and wanted to bring 
them to his country.
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Introduction 

Sudden cessation of renal function often has catastrophic 
clinical consequences. It must always have occurred since 
typical precipitants of it have existed for millennia. Even 
though physicians have observed patients and documented 
their findings over all those years a succinct description of 
the condition failed to impact broadly upon medical 
consciousness until the mid-20

th
 century. It then took the 

mass destruction that accompanied ruthless bombing of 
civilians during World War II, together with astute 
conceptualisation by a few physicians, to create a 
composite awareness within the medical community that 
such a phenomenon does indeed often occur under 
appropriate circumstances, and to generate terminology 
that gained wide traction with which to describe it. 

The pathway of knowledge about this condition that led 
from ancient times through to the 1940s was tortuous, at 
least in part because of the disorganised terminology that 
clinicians used to describe it. Garabed Eknoyan presented a 
comprehensive overview of this to a previous meeting of 
the International Association for the History of Nephrology 
(1). He outlined the plethora of words that various authors 
had used, together with their approximate dates of 
adoption. They ranged from ischuria renalis (1760) to renal 
inadequacy (1879) followed by hysterical ischuria (1888), 
acute Bright’s disease (1888), vasomortoric nephrosis  
 
(1917), war nephritis (1917), toxic tubular nephritis (1918), 
toxic degenerative nephrosis (1923), toxic nephritis (1923), 
necrotizing nephrosis (1923), acute tubular nephrosis 
(1923), traumatic nephritis (1937), acute haematogenous 

interstitial nephritis (1938), acute toxic nephrosis (1938), 
transfusion kidney (1940), crush syndrome (1941), pressure 
ischaemia (1941), traumatic anuria (1942), compressive 
syndrome (1942), crush kidney syndrome (1944), traumatic 
uraemia (1945), lower nephron nephrosis (1946), 
haemoglobinuric nephrosis (1947), shock kidney (1948), 
acute uraemia (1949), and eventually acute renal failure 
(1951). The great American nephro-physiologist, Homer 
Smith (1895-1962), was probably responsible for 
introducing that last term and for propelling it into prime 
position for everyday use until 2007 when yet another 
iteration occurred: acute kidney injury (2). Acute renal 
failure however had a competing phrase that emerged at 
about the same time as it and that addressed much the 
same phenomenon: acute tubular necrosis. The latter 
achieved considerable traction among clinicians and indeed 
continues even now in occasional use, but it soon met with 
some well-justified criticism. The purpose of the present 
communication is to examine the historical background of 
acute tubular necrosis, its rise to prominence, debates 
about its nature, and its gradual fall from grace. 

 

The historical background 

Richard Bright’s (1789-1858) publication in 1827 of his 
Reports of Medical Cases focussed attention on diseases of 
the kidneys, and thereby publicised renal disease as a fertile 
field for medical research (3). His proposals encouraged 
study of the mechanisms of damage to the kidneys, and the 
development of diagnostic criteria by which to group 
individual cases. The earliest challenges that investigators 
faced arose at several levels—clinical, biochemical, 
histological, and philosophical— and nowhere were they 

ABSTRACT 

Ideas require words for their expression and words are sharp instruments, potentially dangerous if used unwisely. Inappropriate selection 
of words to convey a concept can powerfully inhibit progress that otherwise may have flowed unrestrained had superior linguistics 
prevailed. The syndrome associated with systemic manifestations in patients who experience rapid increases in serum creatinine 
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therapy, they relied heavily on observations made by others to justify their novel terminology. Many adopted it: it gained huge traction and 
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involved, and the importance to the scientific enterprise of care in choice of vocabulary. 
 
KEYWORDS: Acute tubular necrosis, Acute kidney injury, Acute renal failure 

138

https://www.ncbi.nlm.nih.gov/pubmed/12097745


 

G Ital Nefrol 2018; 35 (Supplement 70) – ISSN 1724-5990 – © 2018 Società Italiana di Nefrologia   

more pertinent than in situations where renal function 
deteriorated rapidly. The clinical challenge was to correlate 
changes in the urine with concurrent manifestations 
occurring in other organ systems, all with apparently 
diverse antecedent triggers. Biochemically, the initial 
challenge revolved around understanding the metabolism 
of urea, but soon moved on to addressing the roles of other 
nitrogenous and non-nitrogenous substances based upon 
their levels in the urine and the blood. The histological 
challenge was to improve techniques by which to examine 
tissue, surmount the limits imposed by the availability only 
of autopsy material, and to interpret the changes observed. 
Philosophically, many observers sought to identify unifying 
pathogenetic explanations for similar manifestations in 
patients where the causes of those manifestations clearly 
differed. 

Clinicians placed major diagnostic significance on 
identification of abnormalities in the urine during the first 
century after Bright. Albuminuria and haematuria in 
particular focussed attention upon the likelihood of renal 
disease. The description of urinary casts in 1844 by Friedrich 
Henle (1809- 1885), following the latter’s landmark 
description of epithelial cells elsewhere in the body seven 
years earlier, created yet another diagnostic dimension (4). 
Observers distinguished blood casts as well as epithelial, 
hyaline, granular, fatty, hard, and waxy ones. Protracted 
debates arose over their differential significance (5). A 
consensus however evolved by the turn of the century 
about the implications of the epithelial ones: they implied 
desquamation of the lining of the renal tubules, suggesting 
that disease had damaged these. Changes in the volume of 
the urine, especially anuria, also attracted diagnostic 
attention but interpretation of this was difficult: reduced 
volume could occur in many situations, often quite 
physiological, so only complete anuria accompanied by 
other systemic manifestations of disease provided a reliable 
indication that the kidneys were suffering. Oedema was 
clearly significant, but distinguishing between cardiac or 
hepatic or renal disease to explain its genesis, and in the 
renal situation explaining its association sometimes with 
proteinuria but sometimes not, created a great diagnostic 
dilemma. Indeed the prominent concurrence with urinary 
abnormalities of manifestations in other organ systems—of 
symptoms such as anorexia and vomiting, of breathlessness, 
convulsions, coma, rashes and itch, of profound weakness, 
and many more—created great confusion. Added to all of 
this was the wide range of apparently antecedent 
conditions that sometimes presaged the development of 
renal disease: exposure to cold, or to extreme heat; 
infections such as scarlet fever, small pox, chicken pox, 
measles, malaria (with blackwater fever as a particular 
example), typhoid, erysipelas, or pneumonia; chemicals that 
included alcohol and several then fashionable drugs such as 
turpentine, phosphorus and mercury; and diverse other 
conditions, even burns. All these issues posed intellectual 
challenges for clinicians to interpret. 

The biochemical underpinning of acute renal impairment 
developed equally slowly. Hillaire Rouelle (1718-1779), 
working in Paris, first identified urea in 1773 when he 
extracted from urine a soapy material that dissolved in 
alcohol (6). Antoine de Fourcroy (1755-1809), Louis 
Vauquelin (1763- 1829) and William Cruikshank (1745-1800) 
soon followed, leading to the naming of the substance as 
urée. Jean Prévost (1790-1850) and Jean Dumas (1800-
1884) in Geneva provided the first evidence in 1821 of its 
accumulation in acute renal impairment when they 
demonstrated its rapid rise in the blood of animals 

subjected to bilateral nephrectomy (7). This in turn led to 
the proposal of the term urémie in 1847 by Pierre Piorry 
(1794-1879) to describe a key chemical manifestation of 
renal failure (8). Suggestive as was  his  work,  great  
controversy  persisted  throughout  the  19

th
 century over 

the clinical measurement and role of urea in human disease, 
with many researchers denying its significance. The 
introduction in the early 20

th
 century of improved methods 

of venesection, followed by the development of micro-
analytic techniques, allowed the measurement of serum 
urea in patients suffering from apparent renal disease to 
enter routine clinical use. Then creatinine emerged: Max 
von Pettterkofer (1818-1901) in Munich discovered it in the 
urine in 1844 and Jacob Volhard (1834-1819) synthesised it 
in 1862, but it was not until 1926 that Poul Rehberg (1895-
1985) suggested using its rate of excretion as a measure of 
renal function (9). Although uric acid retention in renal 
failure was identified early (uric acid was discovered in 
1776, renal retention identified in 1848) awareness that 
perturbed levels of various other  inorganic chemicals could 
occur in renal failure developed only slowly. Some 
prominent examples were of phosphorus (discovered 1669, 
retention in renal failure identified 1913), hydrogen 
(discovered 1766, uraemic acidosis described 1887, 
pathological significance speculated 1912), sodium 
(discovered 1810, toxicity of salt in renal failure proposed 
1909), and potassium (discovered 1810, clinical significance 
recognised 1949). A biochemical underpinning for the 
diagnosis of acute renal impairment thus only emerged in 
the mid-20

th
 century. 

Developments in pathology were equally tardy. The latter 
half of the 19

th
 century saw the progressive development of 

histological techniques as microscopes improved, and as 
workers devised appropriate sectioning and staining 
processes to facilitate ever more detailed examination of 
tissue. The unavailability in everyday practice of tissue from 
living patients however severely limited research. 
Interpretations depended upon autopsy material obtained 
at a variable time after morbid events had affected the 
kidneys. The clinicians responsible for the original 
introduction in 1951 of a technique by which 
percutaneously to biopsy kidneys anticipated that this 
would be of greatest value for the investigation of patients 
suffering from acute anuria (10). Previously to that 
observers had described a wide range of microscopic 
changes, the clinical correlations and implications of which 
for long gained little consensual acceptance. An account of 
acute renal impairment published at the turn of the century 
had mentioned changes in the glomeruli (a capsulitis with 
associated haemorrhages, and proliferation of cells within 
the capillary tufts), interstitium (inflammatory exudates 
especially adjacent to glomeruli), and tubules (an opaque 
appearance of their epithelial cells with swelling, and 
granularity of these; and with casts and other material 
blocking the tubules) (5). Histological discussion during the 
early years of the 20

th
 century led to the drawing of an 

important distinction between renal diseases that appeared 
to be primarily of an inflammatory nature (designated as 
forms of nephritis) from those of a degenerative nature 
(designated as forms of nephrosis) (11). Physicians then 
subdivided nephroses into larval, necrotizing, chronic, and 
amyloid forms. Those designated as larval had albuminuria 
without apparent deterioration in renal function, and with a 
generally good prognosis. Those designated as necrotizing, 
in contrast, typically followed mercury poisoning, although 
also could complicate infectious diseases. If anuric, their 
prognosis was considered poor; with autopsy examination 
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revealing large kidneys that microscopically had necrosis of 
the tubular epithelium, especially in the proximal tubules, 
cloudy swelling and vacuolar degeneration of remaining 
cells, desquamation, and some cellular calcification. 

The philosophical impediment arose from an apparent 
fixation on the part of many clinicians that a single 
explanation must exist for the development of similar 
manifestations associated with the sudden impairment of 
renal function despite causes differing markedly between 
individual patients. Commentators appeared to overlook 
the fact that such an exercise involved bending observable 
facts to conform to the artificial construct that became 
known as acute renal failure. 

These several factors—clinical, biochemical, pathological 
and philosophical— bedevilled understanding of the field of 
acute renal impairment throughout the century that 
preceded the events during World War II that permanently 
changed understanding of it. 
 

The rise of acute tubular necrosis 

The World War II battle that brought acute renal 
impairment to prominence was the bombing of London that 
occurred in late 1940. Collapsing buildings generated many 
civilian casualties. Observations on crush injuries led Eric 
Bywaters (1910-2003) and his colleagues to describe a 
series of cases of acute renal impairment in which release of 
myoglobin from damaged muscles (rhabdomyolosis) 
explained the mechanism of the consequent renal 
impairment (12). This was far from the first report of acute 
renal impairment or indeed of complications following 
crushing, but it focused attention on sudden cessation of 
renal function in a way that had not previously existed. It 
provided a clear sequence of causation leading to a 
persuasive pathogenetic mechanism that in turn led to a 
distinct and highly threatening clinical picture. 

Understanding crush syndrome fortuitously accompanied 
another medical development that had occurred during the 
war: namely the construction by Willem Kolff in The 
Netherlands of an artificial kidney machine with which he 
successfully dialysed a series of patients who suffered from 
renal failure. The cessation of hostilities allowed Kolff to 
promote his invention internationally, with the result that 
he took a dialysis machine to the Postgraduate Medical 
School at Hammersmith Hospital in London for Bywaters 
and his colleagues to use. The exercise was, unfortunately, 
far from successful in that the ten non-glomerulonephritic 
acute renal failure patients whom they treated had an 80 
percent mortality rate (13). Bywaters’ particular interest 
was in the musculo-skeletal aspects of crush injuries so a 
few years later he passed over treatment of the renal 
aspects to an enterprising young renal physician and 
physiologist, Graham Bull. 

Graham Macgregor Bull (1918-1987), a University of Cape 
Town medical graduate, had previously undertaken several 
renal research projects. A South African Council for 
Scientific and Industrial Research Travelling Fellowship had 
taken him to London in 1947 where the British Post 
Graduate Medical School at Hammersmith appointed him 
as a lecturer attached to its renal service (14). He 
participated in March 1948 in the treatment of a young 
woman who had become anuric after suffering from 
toxaemia of pregnancy, complicated by a concealed 
accidental haemorrhage that occurred associated with 
delivery of a stillborn child. She received three successful 
dialysis sessions together with dietary and fluid treatment, 
however she remained anuric. Recovery was considered 

impossible, her treatment was withdrawn, she died, and an 
autopsy showed renal cortical necrosis (15). 

This case led Bull to develop some guidelines for the 
treatment of anuric patients, documented in  a highly 
influential article published in The Lancet in 1949 (16). It 
divided patients with more than four days’ anuria, but 
excluding ones with pre- or post-renal causes, into three 
groups: ‘lower nephron nephrosis’ (due to mismatched 
blood transfusion, crush syndrome, intravascular 
haemolysis, abortion, or protracted ‘shock’), toxic nephrosis 
(such as from mercury, carbon tetrachloride, or phenol 
poisoning), and acute nephritis. It excluded patients who 
suffered from malignant hypertension, bilateral cortical 
necrosis, or subacute nephritis as they were likely to die. It 
advocated therapy based on a conservative approach by 
prospectively preventing further deterioration rather than 
by interventional dialysis after deterioration had occurred. 
This method involved fluid restriction (less than 1000mL per 
day), avoidance of electrolyte (sodium, potassium and 
bicarbonate) administration, and suppression of exogenous 
and endogenous nitrogen metabolism. It reflected the views 
of the Dutch academic clinician, JGG Borst (1902-1975) 
whose approach Bull modified by inserting into patients a 
permanently indwelling naso-gastric tube through which to 
feed a high glucose and fatty peanut oil diet containing no 
nitrogen. Seven out of eleven patients with lower nephron 
or toxic (mainly mercury) nephrosis whom he treated in this 
way survived, leading to the conclusion that ‘If the 
conservative management is instituted sufficiently early 
without previous overhydration, diuresis can be confidently 
anticipated in anuria due  to  any  recoverable  renal  lesion’.   
A   subsequent   editorial   in   the British   Medical   Journal 
supported Bull’s conservative approach, arguing against 
dialysis as too risky to undertake (‘It seems clear that until 
artificial kidneys become safer they have no place in the 
treatment of acute renal failure’), and blaming previous 
medical mismanagement as the principal cause of the 
traditional view that anuria had a poor prognosis (17). 

Bull and his colleagues published a further paper in 1950 
entitled ‘Renal function studies in acute tubular necrosis’, 
pioneering the term acute tubular necrosis as a replacement 
for lower nephron nephrosis (18). They described 34 anuric 
individuals, none of whom had evidence of acute nephritis, 
malignant hypertension, urinary obstruction, or gross 
infection. They tested how well some of these could 
concentrate urine, conserve sodium chloride, excrete para-
amino-hippurate, and reabsorb glucose; and they measured 
their renal plasma flow, renal oxygen consumption, 
glomerular filtration rate, and cardiac output. The renal 
disease appeared to run a similar course in all patients 
regardless of aetiology—passing through phases of onset, 
anuria or severe oliguria, early diuresis, and late diuresis 
(but the latter two phases only in survivors). They provided 
minimal histological information beyond stating that tubular 
damage existed in all cases and commenting that 
‘Anatomically the characteristic lesion is a necrosis and 
subsequent regeneration of the renal tubular epithelium’. 
This, to them, underpinned a unifying mechanism. The 
pathologist with whom they worked, J. Henry Dible (1889-
1971) later wrote that in the tubules ‘There was evidence of 
cellular necrosis‘ and that this appeared to affect the whole 
nephron (19). Bull and Dible went on to provide a more 
detailed histological description when they reviewed the 
topic three years later, claiming that tubular cell death was 
the cytological hallmark of the condition, whilst accepting 
that in the mildest forms cellular dysfunction rather than 
death might predominate. They also considered that a 
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preliminary circulatory assault was the harbinger of 
secondary cellular necrosis (20). 

Acute tubular necrosis soon became popular as a descriptor 
of acute impairment of renal function, existing alongside 
and rivalling acute renal failure, a term whose origin 
paralleled it. Clinicians on both sides of the Atlantic adopted 
it (21-24). Bull, after becoming Professor of Medicine at 
Queen’s University in Belfast in 1952, built a major 
nephrological reputation by publishing further articles 
about, and lecturing on, the management of renal failure. 
He summarised his ideas about pathogenesis when his 
colleagues and he wrote in 1955 about pathological studies 
that showed ‘In the mildest cases of renal damage there 
were only protein precipitate and protein casts in the 
tubular lumina. There then followed a series of increasingly 
severe degenerative changes in the tubular epithelium 
(which we call “acute tubular necrosis”) and, finally, renal 
cortical necrosis, rated in order of increasing severity as 
focal, minor, patchy, and gross (25).’ 
 

Dissatisfaction with acute tubular necrosis 

Perceived unsatisfactory overtones in the term lower 
nephron nephrosis had triggered the proposal of acute 
tubular necrosis as a preferable name for acute 
deterioration in renal function when it occurred in at least 
certain groups of patients. It was however not long before 
concerns arose in the minds of some observers about the 
appropriateness of the latter. The choice of the word 
necrosis was largely responsible for these. Authors had used 
this word in the English language since 1665 to indicate 
death of part of a person’s body (26). The condition under 
consideration caused anuria often followed by polyuria and 
complete recovery. If the anuria was due to death of the 
tubular cells, and if death was absolute as everyone 
considers it to be, how could the kidneys recover and go 
through a polyuric subsequent phase? The claim that 
necrotic tissue could regenerate appeared to be a logical 
impossibility. The available histological examinations of the 
kidneys of anuric patients, furthermore, often showed no 
evidence of necrosis, but merely much milder changes, if 
indeed any at all. Additionally, when necrosis did appear it 
was often quite patchy, yet the anuria was complete. In 
summary, malfunction of the kidneys correlated poorly with 
necrotic histological features in them, yet the name applied 
to the condition indicated necrosis as its prime 
characteristic. 
 

The fall of acute tubular necrosis 

Two pathologists, Ernest Finckh (1924-2009) and Simon 
Sevitt (1914-1988), working a decade after the original 
proposal of the concept, publically challenged the simple 
notion that acute tubular ecrosis provided a satisfactory 
mechanistic explanation for the development of acute 
impairment of renal function in most affected patients. 

Finckh, an Australian, had won a Nuffield Dominion 
Travelling Fellowship in 1956 that enabled him to work for a 
year in the Morbid Anatomy Department (Pathology 
Department) at University College Hospital, London. His 
project there was to study acute haemolytic crises induced 
in rats by the subcutaneous injection of glycerol. He 
returned to Sydney the following year and extended those 
experiments to examine effects on the kidneys. A controlled 
trial that he carried out on rats injected with subcutaneous 
glycerol produced unequivocal necrosis of the proximal 
convoluted tubules on histological examination, but 
demonstrated that the animals had significantly increased 

urinary volumes, rather than anuria, until well after the 
necrosis had developed. A similar trial carried out on 
unilaterally nephrectomised rats showed that temporary 
clamping of the artery supplying the remaining kidney 
produced similar results: tubular necrosis, but polyuria 
rather than oliguria or anuria (27). This suggested that the 
anuria was not a consequence of the tubular necrosis. He 
then followed this up by performing autopsies on 28 
patients who had died with oliguric acute renal failure and 
on control patients who had died with no evidence of renal 
disease (28). He found that morphological changes in the 
renal failure patients were usually only slight, that they 
were sometimes entirely absent, and that they were only 
occasionally pronounced; that the control patients showed 
similar changes to those seen in the renal failure patients, 
albeit less frequently; and that none of the morphological 
changes in the renal failure patients correlated with clinical 
features in a way that would be expected if they were 
responsible for the renal failure. These findings again 
challenged the established concepts and led him to propose 
a hypothesis— published in an article in The Lancet in 
1962—that, rather than demonstrable structural damage to 
the kidneys being the main factor in the pathogenesis of 
oliguria and uraemia, a functional vasomotor disturbance 
within the kidneys was primarily responsible, occurring for 
example in the initial stage of hypotensive shock and 
persisting into the oliguric and diuretic phases (29). 

Sevitt, an Irishman working in Birmingham in England, 
addressed the same issue at about the same time as Finckh. 
He was troubled by the inability of a theory of acute tubular 
necrosis to explain non-oliguric cases of acute impairment 
of renal function, of the absence of glycosuria when severe 
damage to the proximal tubules was supposed to have 
occurred, and of the urinary sodium and potassium 
excretory patterns that were contrary to anticipated if 
tubular damage was the prime mechanism. He argued in 
consequence for an alternative explanation, the central 
theme of which was that a persistent and often irreversible 
fall in glomerular filtration rate lay at the heart of the 
problem (30). 

A wealth of further investigations by many researchers over 
the following half-century followed these attacks upon the 
orthodox explanations. Information progressively emerged 
to suggest that each of the many identified causes of acute 
renal impairment was likely to have its individual 
mechanism, but also that often multiple mechanisms 
interacted in each individual patient. The situation was far 
more complex than had originally appeared to Graham Bull 
when he proposed his single unifying mechanism. The 
disadvantage that he had faced appeared in retrospect to 
have recapitulated the historical problem faced by 
generations of clinicians prior to him who had addressed 
the same problem: difficulties at the clinical, the 
biochemical, the histological and the philosophical levels. 
Clinically, he and those around him recognised the 
occurrence of acute renal impairment by the presence of 
anuria, not discerning that non-oliguric forms could occur; 
also working before the relationships of many of the 
symptoms and other manifestations to the disease process 
had been clarified. Biochemically, the lack of availability of 
routine, repeated and automated testing of chemical levels 
in the serum and urine stymied management of patients. 
Histologically, coping with a lack of biopsy material to 
provide information at progressive stages of the disease 
process; and a lack of controlled trials on significant 
numbers of patients to validate individual observations. 
Philosophically, an assumption that a single mechanism 
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would suffice to explain the process in all cases, rather than 
a recognition that each case was a unique example of 
disease and would probably have individual characteristics 
at a pathogenetic level of diagnosis, just as it had at a 
clinical level. 
 

And into the future 

Soiled as it now is, the term acute tubular necrosis persists 
in the contemporary medical vocabulary. It appears in the 
chapters on acute impairment of renal function of many 
textbooks. Remarkably, the authors of these volumes 
commonly stigmatise it whilst continuing to use it. 
Comments appear such as: 

‘The term tubular necrosis is a misnomer because the 
alterations are not limited to the tubular structures and true 
cellular necrosis in human ATN is often minimal. However 
the term acute tubular necrosis is commonly used in the 
clinical setting. To make things even more confusing, the 
terms acute tubular necrosis, acute renal failure and acute 
kidney injury are frequently used interchangeably in the 
literature…’ (31). 

Although in clinical practice the term acute tubular necrosis 
(ATN) is often used synonymously with AKI, these terms 

should not be used interchangeably. Although ATN is the 
most common form of intrinsic AKI, particularly in critically 
ill patients, it represents only one of multiple causes of AKI’ 
(32). 

‘While renal dysfunction due to acute tubular cell injury is 
still often referred to clinically as “acute tubular necrosis,” 
the changes found on pathological examination are 
generally more subtle. Indeed, as we shall see, “acute 
tubular injury’ is a more suitable term for this most 
common form of ARF’ (33). 

But is indeed injury a preferable term  by  which  to  
describe  acute  impairment  of  renal function? Injurycarries 
a clear overtone of physical damage to, of structural 
interference with, the kidneys. It therefore poses a 
structural term to convey the meaning of a syndrome of 
malfunction. It recapitulates the same problem that acute 
tubular necrosis faced: describing a physiological process in 
anatomical words. One might wonder therefore whether 
AKI might be better translated as the abbreviation for acute 
kidney impairment (or even ARI: acute renal insufficiency, to 
mirror the French terminology) rather than commencing yet 
a further round of scientifically unsound terminology for 
this long-suffering disease. 
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Introduction 

Hydrotherapy is probably as old as mankind. It is one of the 
basic methods of treatment widely used in natural medicine, 
and has also been referred to as water therapy, aquatic 
therapy, pool therapy and balneotherapy. 

Hydrotherapy dates back as far as ancient Egyptian, Greek 
and Roman times, when Egyptian royalty bathed in oils and 
Roman bath were frequently visited by its citizens. There is 
also historical evidence of such therapies having been used in 
the Far East, e.g. China and Japan – where hot springs were 
frequently used by people to bathe in. However, in those 
times people used hydrotherapy exclusively for relaxing and 
indulging themselves and it was only in the 19

th
 century, that 

hydrotherapy started to resemble the therapy that it has 
become in today’s society. Heinrich Friedrich Francke (1766-
1838), Vincent Priessnitz (1799-1851) and Sebastian Kneipp 
are supposed to be the pioneers of hydrotherapy. 

 

Water immersion as a type of hydrotherapy 

Nowadays hydrotherapy procedures can be divided to: 

1. Surface hydrotherapy with absorbent materials (e.g. 
washes, friction rubs, wraps packs and compresses); 

2. Hydrotherapy showers with variations in water striking 
pressure (douches, showers); 

3. Procedures based on the effects of hydrostatic 
pressures (under massage, whirlpool bath, exercise in 
water, full and partial immersion bath). 

Among partial immersion modalities, head-out water 
immersion is of particular importance. Its effect on different 
body organs depends on water temperature. Therefore 
immersion in water at temperature e.g. 14, 20 and > 36

0
C is 

commonly referred to as thermotherapy. 

In the next part of the paper the head-out water immersion 
in neutral bath, ie. at temperature approximately 32-36

0
C will 

be discussed and referred to as WI. 

 

Differences between WI and saline administration 

The most important effects of WI in humans are (1): 

- prompt redistribution of circulating blood from the 
periphery to the heart and great vessels of the chest and 
the neck, especially in the areas with volume-, baro- and 
chemo- receptors with a relative central hypervolemia, 

- increase in cardiac output by 25-33% and central blood 
volume by ~ 700 ml, 

- progressive diuresis and natriuresis equally in magnitude 
to those induced by acute NaCl administration (2 l/2 h). 

Despite of many similarities, there are some significant 
differences between WI and saline administration (1). 

1. WI is associated with decrease in body weight rather than 
the increase that occurs after saline infusion. 

2. Majority of studies have indicated that systematic blood 
pressure is unaltered during immersion in normotensive 
studies and can decrease in patients with hypertension. 

ABSTRACT 

The term immersion connotes a wide range of different procedures ranging from whole body immersion to head-out water immersion 

carried out utilizing diverse body postures and water temperatures. 

Though hydrotherapy has been used for centuries, it was the space program in the sixties of the twentieth century, which gave a new 

impetus to this procedure as an nonaggressive investigative tool, which has been used in studding the influence of weightlessness on 

hemodynamic, metabolic, hormonal and nervous system. It was possible because water immersion mimics the weightless state on 

earth. 

During the next years head-out immersion model was used by scientists to investigate function and pathophysiology of cardiovascular 

system, liver and kidneys. After recognition that water immersion induces diuresis and natriuresis, the procedure has been used to 

study and to treat the disorders characterized by impaired volume homeostasis, as decompensated liver disease, nephrotic syndrome, 

essential hypertension, cardiac transplantation, diabetes, primary aldosteronism and pheochromocytoma. 

Between investigative groups, which contributed the most in studies with using head-out water immersion model there are teams of M. 
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Saline infusion always causes increase in blood pressure. 

3. WI doesn’t cause any changes in plasma compositions, 
while saline infusion does. 

4. WI entails a central hypervolemia without concomitant 
peripheral hypervolemia, whereas saline administration 
involves both a central and peripheral hypervolemia (in 
majority of studies). 

5. And, what is also important, action of WI is promptly 
reversible, while saline infusion doesn’t. 

 

Head out WI as an investigative tool 

Thought many from mentioned facts were  already  
acknowledged  in  the  second  half  of  the  19

th
 century but, 

unfortunately, there were no practical implications until 
about 100 years later. There are two applications of water 
immersion: as an investigative tool and as a therapeutic 
maneuver. Both applications and based on the above 
mentioned redistribution of blood volume. 

Research studies of Henry Gauer et al carried out in the 50s 
and 60s 20

th
 century are considered the true beginning of 

water immersion as an investigative tool. It is ironic that the 
recent widespread interest in WI as an investigative tool 
received its impetus not from centuries of hydrotherapeutic 
practice but from the modern space program. It turned out 
that, due to the buoyant property of water, head-out water 
immersion mimics the weightless state. It has therefore been 
used in studying the influence of weightlessness on human 
body (2). Norsk et al emphasized the similarities between 
these two conditions with respect to renal excretion of 
sodium and water (3). 

The number of research studies significantly increased in the 
70s and 80s of 20 century, including studies on the effects of 
WI on renal function. Table 1 presents the number of papers 
listed in Pub Med that had been prepared by each of the 
mentioned research teams. All these papers discussed WI as 
an investigative tool. 

In his excellent review Murray Epstein described the 
mechanisms by which head-out water immersion causes 
increase in urinary sodium excretion and therefore increase 
diuresis and decrease blood pressure. The main mechanisms 
are: inhibition of RAA system, increase of renal 
prostaglandins production and increase of natriuretic 
peptides (3). 

He also proved, that the rise in urinary sodium excretion 
occurred no matter how big was sodium contents in diet. On 
the 10 mmol sodium excretion were of course smaller, than 
on the 150 mmol, but in compare to controls, in bath cases 
increase was significantly higher. This increase in urinary 
sodium excretion decreased after giving steroid, but was still 
significantly higher than in controls. 

In healthy subjects WI induced enhanced diuresis and 
natriuresis at last partly by suppression of the RAA system, 
vasopressin secretion, the pituitary adrenal axis and by 
enhanced of natriuretic factors (4). 

In hypertensive patients WI induced a significant decline in 
plasma renin activity, aldosteron and AVP which is 
quantitatively different from that observed in normals. As WI 
induced reduction of blood pressure was not significantly 
related to endocrine alterations, it seems, that factors other 
than PRA, Aldo and AVP are of importance in the 
maintenance of the particular types of hypertension (5). 

In contrast to non-pregnant women, healthy pregnant 
women and women with EPH gestosis showed a significantly 

reduced increase in ANP secretion induced by WI (6). In 
diabetes type 1 and type 2 WI induced ANP secretion was 
significantly reduced as compared with normals. Despite a 
reduced response of ANP Secretion, the WI induced 
enhanced diuresis was a comparable magnitude both in 
normals and diabetics (7). In heart transplant patients ANP 
plasma levels were significantly higher than in normals and 
heart transplant patients. These results suggest presence of 
an infect physiological regulatory mechanism of ANP 
secretion in heart transplant patients (8). 

To summarize the outcomes of the Kokot group, it can be 
concluded, that the importance of ANP secretion in the WI 
induced increase of diuresis may vary in different 
pathological states. However, first of all WI may be used as an 
nonaggressive investigative tool in patients with disturbances 
of the water electrolyte homeostasis, supplying information 
of endocrine organs, kidneys or nervous system in their 
pathogenesis. 

Research studies into the WI model have been continued in 
the 21

st
 century. Schou et al demonstrated, that suppression 

of generation of angiotensin 2 plays an important role in the 
natriuresis during WI (10). Valenti et al found that WI is 
associated with a reversible increase in urinary aquaporin 2 
excretion (11). Recently Wang et al investigated the influence 
of WI on human motions and demonstrated that both the 
wrist and trunk activities were significantly decreased (12). 

 

WI as a therapeutic maneuver 

As mentioned before, WI was also used as a therapeutic 
maneuver in patients with excessive sodium and water 
retention. 

The research has revealed the efficacy of WI as a therapeutic 
intervention for the variety of disease including essential 
hypertension (48 items in Pub Med), nephritic syndrome (9 
items in Pub Med), decompensated liver cirrhosis (4 items in 
Pub Med), preeclampsia (7 items in Pub Med) and heart 
failure (38 items in Pub Med). 

 

Conclusion 

Presented in the article facts let to conclude, that WI was of 
great importance in development of nephrology as an 
investigative tool and therapeutic maneuver. 
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Table 1: The number of papers on the effects of WI in humans published by the following author teams  

(according to PubMed, December 2017) 
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Introduction 

The nephrotic syndrome (NS), the glomerular disease (GD) in 
generally, is one of the most debated and challenging issue 
for the clinical nephrology. The uncertainty concerning the 
GD is reflected by the low grade of the existed clinical 
guidelines, (only 2% of clinical guidelines are grade as A (1) 
and the unwilling of nephrologists, (15-46%) to adopted them 
as it was recorded from a  Canadian study (2) two years after 
the KDIGO guidelines. 

The clinical nephrologist stands uncertain in front of the GD, 
where the cause is unknown, the treatment unsafe and the 
future uncertain. This uncertainty was expressed in ancient 
Greek philosophy (the aphorism  quotes  the  first  two  lines  
of  the Aphorismi)  (3)  by  the ancient Greek physician 
Hippocrates: 

“Life is short, and art long, opportunity fleeting, 
experimentations perilous, and judgment difficult.” 

The above mentioned observations were the trigger of 
wondering about the utility of medical history and philosophy 
in facing current dilemmas in daily medical practice. The 
belief that philosophy is a matter of great value when it can 
be redeemed in daily life and practice and additionally that 
philosophical theories still produce apparent results upon the 
current practice of medicine overarches the text below. In 
order to support this, a peculiar approach was attempted. 
The retrospection of history of medical science and 
philosophy in parallel with the history of NS and GD. This was  

 

an interesting challenge to consider: both continuity and 
change in the practices of medicine (what traditions did 
medical practitioners draw upon – even as they made radical 
innovations) and the relationship of medicine to its wider 
culture. 

 

HISTORY OF SCIENCE, PHILOSOPHY SCIENCE AND HISTORY 
OF MEDICAL SCIENCE (4, 5) 

Science represents the only robust and trustworthy way of 
knowing both the world and the Mankind and could be a part 
of “… a new humanism a project that could bridge social, 
national and intellectual divisions just as the humanist 
movement had done a millennium earlier…” (6). Anciently 
philosophy embraced the whole human knowledge (physics, 
natural history, medicine, morals, metaphysics, theology, 
mathematics etc). Gradually many of these branches have 
been detached from the main trunk and constituted separate 
sciences. Historians take also seriously the point that before 
the early 19thcentury there was no such a thing as science 
but instead there was something called, natural philosophy, 
with much broader ultimately religious aims. 

The discipline of the history of science concerns the history 
of the way nature has been manipulated, modeled and 
understood by different societies. History of science 
constantly reattaches itself to other disciplines in the 
humanities and social sciences and embraces a wide range of 
approaches. These link history of science to history of 
philosophy, medical history, social history, history of 

ABSTRACT 
Current medicine has banished all philosophical theories and systems and preserves only the facts, the data and the results of 
experience. However, according the belief of authors medical history and philosophy still continue producing apparent results upon the 
treatment of dilemmas in current medical practice. As an evidence of this belief a peculiar approach of nephrotic syndrome (one of the 
most debated issues in nephrology) in parallel with the aspects of medical history and philosophy was attempted. 
The first empirical references from the earliest times of medical art, follow more defined rational and methodic classifications such as 
the clinical-etiological of Bright, the current histological and probably the forthcoming omics classification, of medical science. 
The mystic period and the sacred numbers of Egyptians and Babylonians, the mathematical theories of Pythagoras have now been 
replaced by the sacred number of p<0,001 and the mystic of statistic values of random controlled clinical trials (RCT). According to the 
mentioned above current doctors could be 
considered as “eclectic” ones: they adopt the reports of beneficial experience (clinical guidelines), carefully and methodically controlled 
by RCT and follow the modern dogmas such as the individualization of therapy and cost/effectiveness relation combined with the 
diachronic one “the beneficence of the patient”. The remains of medical antiquity may now have little interest, especially in a didactic 
point of 
view; but they will always interest the “erudite” doctor, indicating the route followed by the science where the past is “dogmatic” in 
present and the present will be “empirical” in the future. 
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technology and many other historical disciplines. 

In Europe a number of scientists turned to history to support 
their theories of scientific method what called philosophy of 
science. The assumption that the method and object of 
scientific practice demarcates it from all other human 
activities drew history of science and philosophy of science 
closely together. One could best discover a particular world 
view at any period or culture by looking at the sorts of 
problems addressed by its philosophers. In addition the 
central concepts of philosophy at any given time may be 
determining element of the nature of the scientific thought of 
that age. In the history of medicine, most of the medical 
theories derived more or less directly from some system of 
philosophy; consequently in estimating the merits of any 
theory or method of practice it becomes prominent to know 
from which of these emanated. 

History of science has also allied itself move closely with 
developments in sociology of science and other historical 
disciplines (imperial history, economic and global history). 
This approach has to balance the intellectual history of 
science first to its social context (social history of science) and 
secondly to the technical accomplishments by adopting a 
more materialist view, with the integration of scientific 
instruments and their use (science of technology). 

It is obvious that science has never flourished and been 
cultivated in the highest degree in any place where it has had 
no legal recognition. Science was usually conditioned by its 
social and historical contexts. In Ancient world the condition 
of organized theoretical knowledge or “episteme” had been 
that members of “leisured” classes devoted themselves to 
theory. Science had developed in the West from this 
disengaged basis and not elsewhere where there were great 
“bureaucracies” that were always hostile to independent 
scientific thought. The signal contribution of history of 
science has been to show the significance of relations 
between philosophical, historical, religious, social values in 
the development of science. 

 

History of philosophy and medical science (7, 8) versus 
history of NS and GD 

Science has been held to have a unique capacity to progress 
by providing us with true statements about nature. Scientific 
progress began when knowledge became more abstract and 
freed itself from its craft origins and then from unnecessary 
remaining metaphysical elements. Gradually became 
distinctive from other forms of human activity and 
progressed through operations that elevated it above and 
extricated itself from the plethora of superstitious 
metaphysical occultist and religious opinions that always held 
back its advance. The tenacious obedience to authority was 
disputed and there was a shift of human mind from the 
domain of purely speculative vague conjectures and dogmas 
to the actual study and collation of facts. New doctrines and 
scientific discoveries disputed the “authority” of the former 
time and surpassed dogmas which were not eliminated    but    
attempts    were    made    to    reconstruct    medicine    upon    
“scientific”  basis. Dogmatics who devoted themselves to 
philosophical speculations and the formation of theories gave 
their place to Empirics who gave their attention to the 
observation; their reasoning did not go beyond the 
observation and experience and placed nothing in the rank of 
positive and certain knowledge but the sensations. 

The “scientists” started to observe the “unknown” and report 
the experience. Observation and memory which constitute 
experience were the principal faculties put in exercise: reason 
entered very little into their considerations. 

Reports about NS dating back to Hippocrates. Generalized 
edema, referred to as dropsy in the earlier literature, and its 
correlation with renal disease has been documented by his 
observation: “when bubbles settle on the surface of the 
urine, it indicates a disease of the kidney and that the disease 
will be protracted (9). A rich history of observations and 
interpretations followed over the course of centuries until 
finally in 1827, an English clinician, Richard Bright, published 
his first book “Diseased Kidney in Dropsy” where a causal 
relationship between dropsy and anatomic changes in the 
kidney was established and the triad of generalized edema, 
proteinuria and kidney disease were the dominant features 
that defined the disease which from that time was called 
“Bright’s disease” (10). In 1833 Bright gave the Goulstonian 
lectures and he first described the rising of blood urea with 
advancing renal impairment (11). The full description of the 
clinical and gross morbid anatomical features of all stages of 
glomerular disease in Bright’s paper of 1836 is regarded as 
one of the classics of medical literature (12). The impact of 
his work was remarkable. His observations were quickly 
repeated in several centers and widely extended over the 
next decade. This was the empirical era of NS constituted 
only by observations concerning macroscopic symptoms 
where suggestions about reason were very cautious. 

As the observations multiplied it became necessary to 
arrange them after a method which would impress them 
upon the previous acquired memory and experience. This 
was the origin of the first pathological classification. Mere 
experience report by occasional instinctive observations 
taken at hazard and gathered generally without taste or 
method; without the luxury of harmonious thought and 
premeditated design is an Art. It’s the combination of 
intelligence that investigates beyond  the phenomena, the 
reason and the systematically arrangement of observations 
that transforms Art into Science. The Empirics were 
succeeded by the Methodists and observations that tend 
towards a common end were arranged systematically; both 
signaled the passage from Art to the Science of Medicine. In 
accordance with the above mentioned, as the experience 
concerning GD increases and the information multiplies, it 
becomes more obvious the need of classify them under some 
system and method. The method used to classify GD was 
based on three axes: clinical observation, etio/pathogenesis 
and  histological  findings.  The  initial  “rough” clinical 
classification based on Bright’s Reports described cases of 
chronic NS. Acute nephritic related cases were also reported 
later. Another classification based on etio/pathogenesis 
arises as our knowledge and information about the causes of 
GD accumulated. Other immunological, genetic, metabolic 
causes are also involved in the pathogenesis of GD. However 
the “unknown” pathogenesis still has a dominant place and 
gives trigger for development of new theories and raising of 
new dilemmas and controversies. 

The entrance of renal biopsy in 1950 was a revolution in the 
area of kidney disease and led to the emergence of a new 
specialty of nephropathology. There was a shift from the 
clinical/etiopathogenetic approach to the analysis of 
histological patterns. A grade range of morphological features 
appeared from “gross” findings on light microscopy (minimal 
change lesions, focal or diffused hypercellularity) to more 
complex and enriched descriptions with the support of 
immunofluorescence techniques and high revolution electron 
microscopy. Consequently the field of glomerular diseases 
dramatically augmented. New data are added in old clinical-
histological entities and new diseases emerge such as 
immunotactoid GD, hereditary forms of GD, C3 glomerular 
disease. One the other hand the histological classification has 
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its limitations; the most prominent one is that we don’t 
classify diseases but histological patterns and indeed patterns 
of limited “repertoire” since kidneys respond in a limited way 
to kidney damage. Therefore, certain histological patterns 
may be the end result of many different renal diseases and 
molecular pathways of progress of kidney injury. In other 
words different clinical manifestations may have similar 
histological findings while different histopathologies may be 
present to the same clinical entity. Consequently it became 
obvious in Renal Consensuses (13) that although the 
histological patterns are the only “scientific, objective 
observation” criteria we need to go beyond that to a more 
comprehensive classification where new data will be 
incorporated on the etiology/pathogenesis basis. 
Observation and classification are not enough in treating the 
GD. They may not be related to either clinical severity or 
prognosis and they do not always guarantee a clinical utility 
by determining the course of treatment. 

Going back to the past. The Empirics assumed that in any 
given case only such remedies as had appeared to be 
valuable in similar cases, should be employed without any 
regard to the proximate cause of which they nothing reveals 
to us the mode of action. It was sufficient enough to show 
that they were able to cure in order to feel authorized to 
apply the same treatment to analogous cases. It was naturally 
supposed that the same remedy would relieve of a similar 
trouble and all similar cases should be treated in a like 
manner. No inquiry was made as to the mode of cure by the 
remedy. This attitude «treating without knowing” does not 
sound unfamiliar in medical practice even in recent days, 
representative examples the “early” use of aspirin and 
corticosteroids. The initial treatment of NS included resting 
and lowering the protein uptake in order to reduce the renal 
load, a therapeutic strategy that is followed even in now 
days. In 1950 the Nobel Prize in Physiology or Medicine was 
awarded jointly to Edward Calvin Kendall, Tadeus Reichstein 
and Philip Showalter Hench “for their discoveries relating to 
the hormones of the adrenal cortex, their structure and 
biological effects”. The whole story began by an observation. 
Kendal in the course of his work he observed the favorable 
effects of jaundice on arthritic patients, causing remission of 
pain. Other bodily changes, for example pregnancy produced 
the same effect. These and other observations led him 
gradually to the conclusion that the pain-alleviating 
substance was steroid. In the period 1930-1938 Kendal and 
his collaborators had isolated several steroids from the 
adrenal gland cortex one of which was initially called 
Compound E. Working with physician Philip  Showalter 
Hench, Compound E was used to treat rheumatoid arthritis. 
The compound was eventually named cortisone (14). The 
excellent response to new treatment mainly in cases of 
minimal change GD in pediatric patients and other types of 
GD had established corticosteroids as a corner stone not only 
for the treatment but also as a prognostic marker of the 
outcome of GD. 

However, it was proved, once again that observation and 
empirical treatment is not enough. It has been several 
decades since then but there are still dilemmas that oscillate 
the clinicians. There is a need once again to go beyond the 
experience, behind the phenomena discovering new 
pathogenetic pathways. New players of humoral and cellular 
immunity are introduced in the field of renal injury. The 
recognition and understanding of their role has led to the 
introduction of new more specific, effective and targeted 
therapies (15). But the response to therapy is not always the 
desirable one. Except the cortico-resistant forms of GD, new 
forms of resistant nephrotic syndrome appear like 

cyclosporine, mycophenolate resistant forms. We could say 
that treatment strategies offer a picture of a republic 
delivered up to many rival factions which dominate but turns 
without ever obtaining lasting power. What exactly is going 
on? Maybe the past will help us to find the answer. A basic 
doctrine of the philosophy of causes says that the same 
factors placed under identical conditions will always produce 
the same result. But in medicine this is different: here nature 
and accidents ie. diseases, furnish us the opportunities of 
experimenting: but in the first place the elements (patients) 
of these experiments and the diseases (glomerulopathies 
with great heterogeneity) are never identical; and secondly it 
is impossible to isolate the patients from a multitude of 
influences that alter the therapeutical results. Another 
fundamental principal is expressed by the aphorism: 
contraria contrariis curantur. It was held that always exists a 
species of antagonism between the cause of the morbid 
phenomena and the active properties of the remedies that 
cured them; or rather between the pathological modification 
of the organism and the curative impulse given to the 
economy by the treatment. 

Freedom of thought and expression are necessary 
prerequisites for any science to flourish. The right of free 
choice is the most dominant one. The history of medicine 
teach us that in the face of dilemmas about theories and 
treatments there was a cast of physicians the Eclectics who 
professed to select such principles and modes of practice as 
appeared to them the most valuable and beneficial for the 
patient. Their object seemed to be a reconciliation of the 
tenets of Methodists (classification of knowledge) with those 
of the Dogmatics (dogmas, principles and theories) and 
Empirics (observation and experience). Current doctors could 
be considered as “eclectic” ones: they adopt the reports of  
beneficial experience  (clinical  guidelines),  carefully  and 
methodically controlled by random controlled trials (RCT) and 
follow the modern dogmas such as the individualization of 
therapy and cost/effectiveness relation combined with the 
diachronic one “the beneficence of the patient”. 

As medical science gradually detached from philosophy and 
humanities was influenced and supported by other “applied” 
sciences such as physics, chemistry, mathematics. The first 
link was made at the time of Pythagoras, but the few 
fragments of this mathematical system that are left serve 
more as proof of its existence than for its understanding,. 
Those who wrote them use a “jargon” that is supposed to be 
known in the same way that modern scientists use algebraic, 
statistical characters etc. The language of the numbers used 
by the Pythagoreans is lost. Now days the sacred numbers 1, 
2, 3 7 have been replaced by the sacred number of p<0.001 
and the mystery of statistic values of randomized double 
blind studies. But in the case of GD they are “weak” due to: a) 
the few number of patients b)the slow progression of the 
disease c) the differences in data classification as well as in 
types of histological patterns. All these impede the reliable 
comparison of the data and the creation of a basic reliable 
multicenter study. Consequently the mathematically 
“evidence –based” well doing of treating GD has been limited 
by poor availability of large comprehensive registries. 

The basic sciences, systems biology, molecular biology and 
omics are the rapidly advancing, innovating and promising 
fields in molecular mechanisms underlying the diverse 
etiologies of GD. It is the answer of now days offering a 
“storm” of new information and entirely new fields in its 
investigation. Large-scale gene, protein and metabolite 
measurements (‘omics’) have driven the resolution of biology 
to an unprecedented high definition. Passing from 
reductionism to a system- oriented perspective, medical 
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research will take advantage of these high-throughput 
technologies unveiling their full potential. The omic cascade, 
from the potentiality of ‘what can happen’(genome) through 
‘what appears to happen’ (transcriptome) and ‘what makes it 
happen’ (proteome) to ‘what has happened’ (metabolome), 
embodies the paradigm of what needs to be modelled. 
Integration will unveil the full potential of these high-
throughput technologies leading  to a comprehensive 
decoding of the upper emergent level, the phenotype and the 
key to decoding the underlying principles that govern the 
complex functions of living systems. Systems biology is a 
novel field pitched at decoding -omic dynamic interactions 
and adding an additional dimension to that of a classical 
homeostatic model of physiology (16, 17). In the near future 
omics will improve the classification of GD (in addition to 
clinical, etio/pathogenesis, histological the omics one) to a 
more sophisticated model. Finally there will  be  a  radical  
moving  from empirical to  stratified  and individualized 
medicine which will depend on refined molecular 
fingerprints. 

These modern sciences will modify the traditional deductive 
model of scientific knowledge (scientific knowledge is 
hypothesis established on valid rationally and after research 
proven true statements) or even the more radical one related 
to Popper’s philosophy of empirical falsification (A theory in 
the empirical sciences can never be proven, but it can be 
falsified) to an unbiased model without prior hypothesis but 
first gathering data and then generating hypothesis after 
analysis and modeling. 

Churchill once said as he was “bombarding” by the claims of 
the Balkan nations that “…they produce more history than 
they can consume…” In analogy we now produce more 
information and data than we can incorporate into the daily 
clinical practice. This creating a demand for effective storage 
(data bases), management and exchange of rapidly generated 
data and research discoveries. Databases are divided into two 
categories: general databases with a  broad information 
scope and kidney specific databases distinctively 

concentrated on kidney pathologies. In research, databases 
can be used as a rich source of information about 
pathophysiological mechanisms and molecular targets. In the 
future, databases will support clinicians with their decisions, 
providing better and faster diagnoses and setting the 
direction towards more preventive, personalized medicine. 

It is a fact that modern medicine rejects from medical 
practice any kind of system and philosophical theories and 
insists on the value of pure scientific evidence based data 
alone. However this may sound utopian when the 
“philosophy of physician’s attitude” about the welfare, 
disease and health determines his attitude towards healing. A 
science that deals with the mystery of life cannot be 
complete if it deals only with its empirical/scientific part. A 
major part of individualization of treatment in medicine relies 
on the “holistic” view of life and disease. 

The clinical nephrologist still wanders around in the labyrinth 
of NS resulting usually in “minotauric dead ends” searching 
for the ball of yam (mitos) in order to find his way out. 

 

Epilogue 

This retrospection does not allude that that the progress of 
the science and the acquisition of knowledge is a circular 
game incessantly repeating. From Aristotle and Kant to 
Popper and model of systems biology, each era has its own 
“cognitive” model of approaching knowledge. Nevertheless 
knowing the history and philosophy of the science that we 
practice, it is not only a privilege of an erudite man but also 
make us more broad minded in, understanding, 
individualizing and treating current unknown under research 
issues indicating the route followed by the science where the 
past is dogmatic in the present and the present will be 
empirical in the future so that every current generation will 
be the empirical candidate of the future. 
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Introduction 

On January 25 2017 
Avvocato Gerardo 
Marotta (Figure 1), 
Gold Medal for the 
Meritorious of 
Culture, died in 
Naples at the age of 
almost 90 years. He 
was the Founder and 
President of the 
Italian Institute for 
Philosophical Studies, 
an institution which 
cares for Philosophy 
in Europe and beyond 
and is Gold Medal of 
the European 
Parliament. 

We honor him for 
founding the Italian 
Institute for 
Philosophical Studies 
and for the many 
achievements which 
will be presented 
below, as well as for 
his interest and 

support to various nephrological initiatives, namely: i. the 
birth of the International Association for the History of 
Nephrology (1993), ii. the Appeal for Clinical Research (1997), 
iii. Survival is not Enough (2007 to present) and iiii. the 
International Conference on the Human Capital of Age 
(2016). 

 

Gerardo Marotta: his life 

Gerardo Marotta, the last descendant of the Dukes of Sicily, 
was born in Naples on April 26, 1927. He studied Law at the 
University Federico II and obtained the Laurea cum laude 
with a thesis on the “Concept of State in Classical German 
Philosophy and the Hegelian Left”. 

He nurtured his interests in law and philosophy, as well as in 
history, literature and all the arts. He was among the young 
scientists who were fostered at the Italian Institute for 
Historical Studies founded by Benedetto Croce at the Study 
Group Antonio Gramsci. He was the founder and the soul of 
the Association New Culture, which in the years 1946-1953 
organized conferences and seminars to give cultural grounds 
to the rebirth of Italy following the catastrophe of World War 
II. To those events many illustrious personalities (artists, 
literates, philosophers, scientists and jurists) gave their 
support and voice. Among them were Antonio Banfi, 
Ranuccio Bianchi Bandinelli, Roberto Pane, Natalino Sapegno, 
Vasco Pratolini, Domenico Rea, Luigi Incoronato, Vittorio 
Viviani, Nicolas Guillen, Dario Puccini and other poets and 
writers. In those days Marotta promoted exhibitions of 
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Figure 1 - Gerardo Marotta (1927-2017). 
Photographer Vincenzo Barbieri, Naples. 
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painters and sculptors, including a great show of Renato 
Guttuso and one of Augusto Perez and a series of 
conferences on Music and Arts started with a conference of 
Massimo Mila on “Music and arts” at the Conservatorium of 
Naples. 

He married in 1960 Emilia Mancuso, a talented bright lady, 
very learned in modern art. She was the sister of Sara 
Mancuso Caccioppoli, the wife of the great mathematician 
Renato Caccioppoli (1904-1959), the nephew of Maria 
Bakunin (1873-1960), the daughter of Mikhail Bakunin. So, 
two extraordinary citizens of Naples had many reasons to 
meet and to discuss. Emilia and Gerardo had three children: 
Valeria, Massimiliano and Barbara who survive them. 
Massimiliano revived the Società di Studi Politici founded by 
Benedetto Croce, and he still directs it. Emilia Mancuso 
Marotta died in 2006. After the death of Gerardo Marotta, 
Massimiliano was elected President of the Italian Institute for 
Philosophical Studies. 

At the beginning of the Fifties, Gerardo Marotta was 
instrumental in organizing the Seminar for Juristic Studies 
(started by Vezio Crisafulli), the Seminar for Biological Studies 
(established by Giuseppe Montalenti), the Seminar for 
Architecture (created by Luigi Piccinato), the Seminar for 
Historical Studies Antonio Gramsci directed by Guido Piegari, 
Nino Cortese, Domenico De Marco and Giuseppe Palomba. 
There were also seminars on the Neapolitan Revolution in 
1799, the Italian Resurgence and The Southern Question, the 
Years of Giolitti and on various problems of history and 
historiography. 

The activity of the Gramsci Group and of the Association New 
Culture was very much appreciated by some of the leading 
people of the Italian Communist Party. However the young 
intellectuals were difficult to regiment. The conflict was 
inevitable and in 1954 the group was expelled from the party. 
There are responsibilities for this, the main characters have 
great names. Books have been written on that event. 

At this point Marotta devoted himself to the profession. He 
organized a law firm of lawyers experts in administrative law 
with many talents for “eminent domain”. They were 
successful. The office was busy of clients. They made money, 
which Marotta utilized to start and grow his library of more 
than 300,000 books on philosophy, and history, including 
journals of philosophy. 

On May 27 1975 at the National Academy of Lincei (Lynx 
Academy) in Rome, Gerardo Marotta, Enrico Cerulli 
(President of the National Academy of Lincei), Elena Croce, 
Pietro Piovani and Giovanni Pugliese Carratelli founded the 
Italian Institute for Philosophical Studies (IISF, its Italian 
abbreviation). In the constitution Gerardo Marotta was 
nominated the Life-President. 

Gerardo Marotta in starting the Italian Institute for 
Philosophical Studies made reference to his experience in the 
Association New Culture. He gave all personal resources to 
the new institution and in a few years turned it into a 
prestigious international Center for Research. 

On March 31 1980 Gerardo Marotta, rejuvenating the spirit 
of the old Neapolitan Academies and of the Neapolitan 
Enlightenment, established the School for Higher Studies in 
Naples. In 1981 Marotta founded the Journal “Nouvelles de la 
République des Lettres”. Directors were Paul Dibon and Tullio 
Gregory. Among the promoters were: J. F. Battail, G. Costa, G. 
Erikson, L. Firpo, E. Garin, H. Gouhier, R. Hahn, A. Jammes, P. 
O. Kristeller, J.C. Margolin, H.J. Martin, P. Raab, J. B. Trap, R. 
Töllner, I. R. Willison. 

Strong links of scientific collaboration were established with 

the Universities of Padua, Turin, Genoa, Urbino, the National 
Academy of Lincei, The National Institute for Renaissance, the 
Academy of Science in Turin, and at international level with 
the Ecole Pratique des Hautes Etudes in Paris, the Warburg 
Institute of London, the CERN in Geneva, the Universities of 
Hamburg, Tübingen, Sorbonne in Paris, Berlin, Vienna, 
Valladolid, with the Landau Institute in Moscow, and many 
other foreign institutions. This conferred prestige to the 
Italian Institute for Philosophical Studies, which received 
international recognition on June 22 1993 during the Séance 
of the European Parliament. There a delegation of IISF, 
composed of philosophers and scientists from every part of 
the world, presented The Appeal for Philosophy and the 
Appeal for Humanistic Research. They were co-signed by 
Hans-George Gadamer (1900-2002), Ilya Prigogine (1917-
2003), Paul Ricoeur (1913-2005), and Paul Oskar Kristeller 
(1905-1999). The appeals were adopted by the European 
Parliament. In that occasion after the speech of President 
Egon Klepsch, Prof. Antonio la Pergola, Emeritus President of 
the Italian Constitutional Court, gave a talk to illustrate the 
activity of the Institute from which we quote: 

“The double appeal of the Italian Institute for Philosophical 
Studies is linked to the roots of the common European 
Conscience. Our Parliament is asked to meet the needs of the 
civil society. This is an authoritative message from the world 
of culture. We cannot neglect it. The Italian Institute for 
Philosophical Studies understands the reasons why the new 
generation, the future directing class needs to be educated to 
a creative thinking, to philosophy, to capacity of judgment. 
Thus we take the responsibility to promote a rebirth of 
Humanism which might bring new life in every branch of 
science and to drive growth. Man turns into imago Dei (God’s 
image), to the sense of universe, when he discovers the 
perennial value of his liberty and dignity, of his right to 
govern life and to impress, as in the happy days of our 
history, the mark of his work on history. The Italian Institute 
for Philosophical Studies has given the first impulse to the 
mobilization of men of culture to revisit Humanism. It is a 
program of broad breathing. Its realization will occur through 
school, and is under the care of the public opinion, to the 
value deserved by great proposal which needs to grow even 
here in Strasbourg and in the other European Institutions. 
The appeals add to the notion of Europe which starts to unify 
in areas different from market and economy. The Italian 
Institute for Philosophical Studies re-fired in the city a focal of 
the interest to the spreading of the thought, to reflection on 
topics which are central and cannot be escaped. This activity 
receives support and admiration of all countries, it is at the 
service of a Weltanschauung which is also wisdom of 
politics… For this, as President of the Commission for Culture, 
I express appreciation for the initiative of the Neapolitan 
Institute. Its Appeal traces a main route based on a more 
mature Europeism”. 

 

Gerardo Marotta: Honors 

 Dr Honoris Causa in Philosophy at the University of 
Bielefeld, Germany (February 8, 1988). 

 Dr Honoris Causa in Philosophy at the Erasmus 
University in Rotterdam, The Netherlands (November 8, 
1988). 

 Dr Honoris Causa in Education at the University of 
Urbino, Italy (November 1988). 

 Diploma of Honor of the European Parliament for his 
activity in favor of European Culture  (1994). 
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 Prize of Illustrious Neapolitans from the Prix Naples 
Foundation (December 3, 1994). 

 Silver Bowl of Friendship from the Cultural Centre St. 
Vincent “for his role in promoting in Southern Italy the 
broadest cultural initiative of the Country: that consists 
in the creation in Italy and in the Whole South of the 
summer schools and the Courses for Advanced 
Training” (December 3, 1994). 

 The Italian Institute for Philosophical Studies was 
awarded the Prix International pour la paix Jacques 
Muhlethaler for the activity in favor of peace between 
individuals and people, at the University of Rome, Italy 
(May 18, 1995). 

 Dr Honoris Causa in Philosophy at the University of 
Paris III Sorbonne Nouvelle (June 24, 1996). 

 Dr Honoris Causa in Architecture at the Seconda 
Università degli Studi di Napoli (July 10, 1997). 

 Prize Artigiani della Pace (Turin, June 10, 1997). 

 Premio Capo Circeo from Vereinigung für Deutsch-
Italienische Freundschaft (Capo Circeo, December 11, 
1997). 

 Prix Mecenate dell’Associazione Amici della Scala di 
Milano “for the foundation of the Italian Institute for 
Philosophical Studies, School for Higher Studies in 
Naples, for his work and the resources granted in 
envisaging and directing its national and international 
work for Research, Teaching, Exhibitions and 
Publications and for his generous activity in promoting 
and producing culture, since his young age” (October 
23, 1999). 

 International Prix “Naples Inclusive City” from the 
International Association of Catholic Apostolate, for 
“his noble tireless activity guided by exemplary wisdom 
in support of the culture which belongs to the historic 
patrimony of the City of Naples” (December 20, 1999). 

 Medal Peter the Great from The Russian Academy of 
Natural Sciences (February 23, 2000). 

 Prix “Universum” for exceptional merits in the field of 
philosophy (October 15, 2000). 

 Dr Honoris Causa in Philosophy at the University of 
Pavia (October 25, 2000). 

 Dr Honoris Causa in Philosophy at the University of 
Bucarest (October 26, 2000). 

 Prix Gold Lemon (March 2001). 

 Die Goethe Medaille (March 23, 2001). 

 Mediterranean Award “Culture”, Fondazione 
Mediterraneo (January 2002). 

 Chevalier de la Légion d’Honneur of French Republic 
(June 2003). 

 Honorary Member of the Institute for Philosophy of the 
Russian Academy of Sciences (Moscow, September 
2010). 

 
A message of Hans-George Gadamer and others 

The messages of the greater philosopher of today, Hans 
George Gadamer (Figure 2), accompany the activity of the 
Institute throughout the world, and the great messages to 

the European Parliament of our delegation in the years 1991 
and in 1993, attest the prestige of the Institution on which 
Gadamer expressed his opinion: 

“I am happy to affirm the great Heredity of this city is now in 
good hands. It is a merit of the Italian Institute to have 
started this initiative. In fact, the restart of philosophy 
promoted by the Italian Institute for Philosophical Studies is 
known worldwide. It will honor the great Neapolitan tradition 
if it will be capable to keep living the heredity and the great 
European Thought and to build upon these premises new 
forms of thought and life. This allows us to think that Europe 
will be capable  to survive the menace of our times. I do hope 
that the Institute will represent a model for Europe in order 
to avoid the bureaucratization of the studies. Without 
initiatives of this kind, culture is lost since the 
bureaucratization of the studies, which is the fellow 
companion of the industry of our times, turns culture into 
stones and works against creativity as well as against human 
relationships”. 

 
 

Figure 2 - Gerando Marotta and Hans-George Gadamer. 
Photographer Vincenzo Barbieri, Naples. On the occasion of his 
birthday, he received a rare book from Gadamer. 

The scientists of the Massachusetts Institute of Technology 
have declared that the “Italian Institute for Philosophical 
Studies is a unique institution not only for its service to 
culture but also for keeping high the flag of philosophy in a 
world obsessed by materialism and trivial interests. The 
initiative of the Italian Institute has taken for philosophy 
contributes to the survival to what is dear to us of the world 
of thought and culture. We share the willingness of the Italian 
Institute for Philosophical Studies to create a new cadre of 
investigators capable to take on their shoulders the cultural 
heritage of the great European philosophical tradition which 
is nowadays under pressure from many sites”. 

Charles B. Smith, Professor at The Warburg Institute in 
London, in a paper discussed the international role of the 
Institute and included it among the most important centers 
of the present cultural Europe along with the Warburg 
Institute and the Institut pour la Recherche et l’Histoire des 
Textes of Paris. Paul Oskar Kristeller underlined the 
importance of the Italian Institute for Philosophical Studies 
for the world culture and remarked that the School for Higher 
Studies in Naples founded by Avvocato Gerardo Marotta has, 
with its peculiar characteristics, a place for itself in the 
tendency in Europe and USA to organize centers for research 
devoted not only to natural sciences and mathematics, but 
also to philosophical, historical and philological sciences, as it 
happened with the Institute for Advanced Studies of 
Princeton, the Mellon Foundation, the Scuola Normale 
Superiore of Pisa. He felicitated the Italian Institute for 
Philosophical Studies for the capability to emerge as a 
significant institution for the world contemporary culture, for 
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its huge number of fellows and for focusing its activity on 
fields neglected by other universities and institutions. In fact, 
it covers history of philosophy and the history of ideas from 
the antiquity to present. 
 

Paul Dibon on the Institute 

Paul Dibon (1915-1995) of the École Pratique des Hautes 
Études in Paris commented: “In the course of my long 
academic career I had the honor and the privilege to teach 
for many years in many countries and to cumulate a series of 
different and fertile experiences. I can affirm that the 
meetings I had on the history of ideas in the 17

th
 century at 

the School for Higher Studies in April will remain as an 
original, promising experience. It confirms the confidence 
already expressed on the future of this Neapolitan Institution, 
at the time of the Opening Ceremony in the Hall 
Giovambattista Vico, in May 1980 *… + in the course of the 
sessions at the Higher School another comparison was 
possible. It concerned the fellows who originating in various 
fields were attracted by common intellectual interests. I have 
had personal talks with some of them, who, coming from 
northern regions, discovered in Naples a specificity of its daily 
life as well as of its rich cultural tradition”. 

Théodore F. Geraets, Dean of the Faculty of Literature and 
Philosophy at the University of Ottawa, has written in the 
issue no. 4 (1981) of the Annali della Pubblica Istruzione, “the 
importance of the initiative started in Naples by Avvocato 
Marotta is inimitable and with difficulty could be understood 
in its entireness”. Henri Gouhier, Academician of France, in 
1986 dedicated to Avvocato Gerardo Marotta the book on 
Blaise Pascal. Karl Heinz Ilting (1925-1984) dedicated to 
Marotta the edition of the Unpublished Berlinese Works of 
Hegel on Philosophy of Religion by writing “To Gerardo 
Marotta and to the Hegelians of Naples”. Vittorio Hösle 
dedicated to Gerardo Marotta his volume Verità e storia. 

The Institute now is the centre of a dense network with the 
most important centers of research like the Warburg Institute 
in London and the École Pratique des Hautes Études, the 
Hegel Archive in Bochum, and many European and American 
Universities. The seminars of the Institute, many of them are 
organized abroad, attract researchers from Italy and from 
abroad. 

The international recognition stimulates the efforts of the 
Institute to renovate modern culture and the rebirth of civil 
life in Naples and in Southern Italy. 
 

A word of Reinhart Koselleck 

“What characterizes the Italian Institute for Philosophical 
Studies founded by Gerardo Marotta is not only the reference 
to a tradition which from Vico to Croce is linked to the genius 
loci, but its capacity to irradiate its impulses in all fields of 
knowledge and towards the other countries of the world. I do 
not know of any other scientific institution capable to impress 
a so deep mark in the culture of the whole Europe as it 
happened with the Italian Institute for Philosophical Studies”. 
With these words, on February 6,  1988  Reinhart  Koselleck  
(1923-2006)  gave  the  reasons  of  the Laurea Honoris Causa 
the University of Bielefeld conferred to Gerardo Marotta to 
consecrate the European and International meaning of the 
Institute he has founded, directed and animated. 
 

Laurea Honoris Causa at the Erasmus University in 
Rotterdam and at the University of Bielefeld 

In the same year another Laurea honoris Causa in Philosophy 
was conferred to Gerardo Marotta at the Erasmus University 

in Rotterdam in a solemn ceremony with motivations 
identical to those of the illustrious German historian: 

“In the person of Gerardo Marotta, the Universities of 
Bielefeld and Rotterdam have honored a scientific institution 
and a center of high culture which emerged and attracted the 
interest of the world for its intense and prestigious activity, 
his personal work, his passion for the Institute that he 
envisaged, and realized with personal energy and resources”. 

In the Laudatio we read: 

“Avvocato Gerardo Marotta – as motivated by Hans George 
Gadamer – is a meritorious and noteworthy personality I 
know. I am unable to indicate another professional of the law 
of the same value in his efforts towards a true culture and for 
philosophy. He has devoted to it great personal efforts and 
with a marvelous energy has created the Italian Institute for 
Philosophical Studies which is worthy of the great name of 
Benedetto Croce * …+ I, myself, for more than 10 years have 
taken part to these efforts and I can say that I have not found 
in any other part of the world a group of participants 
informed and active like that I meet at the Institute in 
Naples”. “Avvocato Gerardo Marotta is the soul although a 
very confident man. It is evident that he is driven by the love 
for the country and for the public good. And I have had the 
possibility to appreciate that this attitude is shared by many 
intellectuals and young people. The antique tradition which 
goes back to Vico survives *…+. Without any doubt Gerardo 
Marotta is a great promoter of philosophical and scientific 
studies”. 

The recognition for the Institute was not only international 
but also national. In 1988 Gerardo Marotta received the gold 
medal from the President of the Italian Republic for his 
cultural merits. 

In 1988, the President of the Council of Ministers conferred 
the Prize for Culture to the Italian Institute for Philosophical 
Studies. 
 

The Silver Cup of Friendship from the Cultural Centre Saint 
Vincent 

On December 3, 1994 the Cultural Centre Saint Vincent 
conferred to Avvocato Gerardo Marotta the Silver Cup of 
Friendship with the following motivation: 

“In agreement with the Autonomous Region of Valle d’Aosta 
and the National Order of Journalists, in occasion of the 
Information Day which took place at Saint Vincent on 
December 3-4 1994, has conferred to Avvocato Gerardo 
Marotta, President of the Italian Institute for Philosophical 
Studies of Naples, the Golden Cup of Friendship for the 
organization in Southern Italy the broadest and most relevant 
cultural initiative promoted in Italy in recent years. Tens of 
seminars have been organized in small towns once centers of 
attraction for philosophy to which have given their 
contribution authoritative scientists. The goal was to wake 
the cultural and historical memory of a thought that gave to 
Southern Italy a peculiar identity, a memory which can 
represent a powerful lever for its civil rebirth. Of this 
relaunch, Avvocato Gerardo Marotta is the most qualified 
and passionate protagonist”. 

 

The Capo Circeo Prize 

On December 13 1997 the Vereinigung für Deutsche-
Italienish Freundschaft conferred to Avvocato Gerardo 
Marotta the Prize Capo Circeo with the following motivation: 

“The undersigned mayors of Southern Municipalities in 
association with those of Abruzzo, Naples, Bergamo declare 
solidarity to the Italian Institute for Philosophical Studies: “His 
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great polyhedral personality, enriched by a charge of civil 
passion, which early in his life let him participate in many 
social and political battles, has now reached a universal 
meaning, having used all his energy and economical 
resources to the foundation and development of the Italian 
Institute for Philosophical Studies, which has now reached 
levels of world excellence. We cannot forget his efforts to 
publish the Hegelian texts in their original form, as world 
premiere, and his priority as patron in helping so many 
teachers and fellows who with passion were with him. The 
activities of the Italian Institute for Philosophical Studies have 
represented the industrial flywheel for new publishing houses 
from Naples to Milan, thus contributing to the diffusion of 
science and culture. Together with Gerardo Marotta the Prize 
Capo Circeo was also attributed to the Philosopher Hans 
George Gadamer, the German Minister for Interior Affairs M. 
Kanther, the State Secretary for economy of the Government 
of Bavaria H.G. Spitzner, the State Minister for Foreign Affairs 
W. Hoyer, and the Germanist Carlo Volpi”. 

In previous editions the Prize Capo Circeo was granted to The 
Chancellor Helmut Kohl, to the Politologist Sir Ralf 
Dahrendorf, Ernst Jünger, Augusto Del Noce, Renzo de Felice, 
the Historian Jeans Petersen, Joachim Fest, Ernst Nolte, W. 
Sawallish, Claudio Abbado, G.G. Gensher, the Minister for 
Foreign Affairs Klaus Kinkel, Alfred Herrhausen President of 
the Deutsch Bank, F.J. Strauss President of Bavaria, The 
Mayor of Berlin Eberhard Diepgen, the Germanist Marino 
Freschi, Angelo Bolaffi, and the German Archeologist Bernard 
Andreae. 

 

Honorary Citizenships 1993-1996 

Many municipalities in Southern Italy – among which are 
Agropoli, Bomba, Brienza, Castelnuovo Cilento, Cesa, 
Diamante, Gioi Cilento, Melfi, San Sebastiano al Vesuvio, 
Somma Vesuviana, Vatolla-Perdifumo, have bestowed to 
Gerardo Marotta the Honorary Citizenship for his cultural and 
civil effort which inspired him to give birth to hundreds of 
courses of Higher Formation, meetings, historical and didactic 
exhibitions, in every place in Southern Italy to wake up the 
historical memory and the hectic-civil conscience. 

Two hundred Mayors and Municipalities in Southern Italy 
addressed the President of the Italian Republic on occasion of 
the first centenary of the death of Silvio Spaventa (1893) an 
appeal where we can also read: 

“The undersigned Mayors of the Municipalities of Southern 
Italy, in association with those of Abruzzo, Naples and 
Bergamo declare their solidarity to the Italian Institute for 
Philosophical Studies in order to continue the work to keep 
alive the historical memory in Southern Italy and to reaffirm 
that the unity of the Italian People and the unity of the State 
are indispensable for the building of the United States of 
Europe, since the European conscience of the state must 
deepen the roots in the conscience of the state of each 
country (… ). Mr. President of the Republic, we are proud that 
the appeal for Philosophy and humanistic research of the 
Italian Institute for Philosophical Studies departed from 
Naples to the European Parliament and to the United Nation 
Organization, and that Naples and Southern Italy have 
received full recognition from the highest international 
institutions”. 

On June 22 1993 in the European Parliament a delegation of 
the Scientific Committee of the Italian Institute for 
Philosophical Studies was received by the President of 
European Parliament Hon. Professor Egon Alfred Klepsch and 
by the President of the Cultural Commission of the European 
Parliament. 

 

Historical and Didactic Exhibitions in the municipalities of 
Southern Italy in the years 1982-1997 

In the document of the Mayors of Southern Italy we read: 

 
“It is an indisputable merit of the Italian Institute for 
Philosophical Studies to have rejuvenated with new and 
appropriate studies, with tens and tens of historical and 
didactical exhibitions, through seminars and meetings on the 
“Neapolitan Republic of 1799”, Gaetano Filangieri, the state 
according to reason, Francesco De Sanctis, documents for an 
intellectual biography, The Hegelians of Naples, The Building 
of the United States, Silvio Spaventa politician and statist of 
the unified Italy. This occurred with the support of the 
patriotism of reason, and the awareness that in Southern 
Italy exist great values and enlightening traditions of the 
National Resurgence and of the United States”. 

Hundreds of municipalities hosted the historical and didactic 
exhibitions. The long list includes: Acri, Afragola, Agropoli, 
Altamura, Agnone, Ariano Irpino, Atripalda, Avella, Avellino, 
Avigliano, Barano d’Ischia, Brienza, Campobasso, Camposano, 
Castellaneta, Diamante, Eboli, Ercolano, Fasano, Foggia, Forio 
d’Ischia, Frattamaggiore, Grumo Nevano, Ischia Ponte, 
Isernia, Lagopesole, Laureana Cilento, Lauro, Manduria, 
Massa Lubrense, Matera, Mattinata, Nocera Inferiore, Nola, 
Ortodonico, Pescocostanzo, Pignola, Pomigliano d’Arco, 
Ponticelli, Portici, Procida, Salerno, San Gennaro Vesuviano, 
San Giorgio a Cremano, Sarno, Sava, Scafati, Somma 
Vesuviana, Sorrento, Soveria Mannelli, Taranto, Terranova di 
Pollino, Torre del Greco, Trani, Tricarico, Vairano Scalo, 
Vatolla, Vico Equense. 

Many Italian and European cities hosted historical and 
didactical exhibitions on philosophical traditions of Southern 
Italy: Turin, Bergamo, Rome, Venice, Paris, Lille, Kassel, Trier, 
Bielefeld, Geneva and Strasbourg. 

In 1997 The Italian Institute for Philosophical Studies awarded 
1250 scholarships, organized 1350 seminars, conferred 442 
research scholarships, and published 135 books. 

 

Schools and Institutions for Higher Learning of the Italian 
Institute for Philosophical Studies in Italy and abroad 

1. Schools for Higher Learning in 543 municipalities of 
Southern Italy where the Institute organized thousands of 
seminars and contributed to the institution and 
development of 237 libraries; 

2. The International Institute of Higher Scientific Studies 
founded in 1980 at Palazzo Serra di Cassano that 
organized congresses at CERN in Geneva and throughout 
Europe and in its permanent headquarters in Vietri sul 
Mare; 

3. Schools for Higher Learning in Biology and Cybernetics 
directed by Cloe Taddei Ferretti with the participation of 
many scientists and the publication of a volume with 
preface of the Nobel Prize Ilya Prigogine. The book 
contained many favorable opinions of scientists belonging 
to the international community as it is evident in the 
monograph Le Scuole Internazionali di Biofisica e 
Biocibernetica dell’Istituto Italiano per gli Studi 
Filosofici/The International Schools for Biophysics and 
Biocybernetics of the Italian Institute for Philosophical 
Studies; 

4. The Annual Schools for Higher Learning in collaboration 
with the Warburg Institute in London supported by the 
Italian Institute for Philosophical Studies with annual 
scholarships for meritorious students and investigators; 
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5. The School of Heidelberg founded in the year 2000, 
launched by Hans-George Gadamer, and organized 
directly by the Italian Institute for Philosophical Studies. 
This school represents Italian culture and is indispensable 
for cultural collaboration between different countries; 

6. Schools for Higher Learning with the Program Diffiety 
School in the Municipality of Santo Stefano del Sole. 
Subsequently the Institute founded, in collaboration with 
the same Municipality, the International Foundation 
Tullio Levi-Civita. Professor Alexandre Vinogradov, a 
Member of the Academy of Science in Moscow and 
Professor at the University of Salerno, was nominated 
Director. The International Institute Tullio Levi-Civita 
hosts investigators from all over the world. Its academic 
year is celebrated annually in Naples at Palazzo Serra di 
Cassano. The courses take place in various locations in 
Southern Italy with the participation of professors and 
investigators from various continents. 

 

The Assize of the City of Naples and Southern Italy 

At the beginning of the nineties of last century Antonio 
Iannello, Secretary of Italia Nostra, Alda Croce, President of 
the Library Benedetto Croce, and Gerardo Marotta, created 
the “Assise della Città di Napoli e del Mezzogiorno d’Italia”. It 
was a public assembly which met every Saturday morning 
and debated cultural, political, economical problems of the 
Neapolitan area under the presidency of Aldo Masullo, 
Professor of Moral Philosophy. Among the topics discussed 
over the years were the “rebuilding after the quake of 
November 23, 1980”, “Water as public good” (against its 
privatization), the “depollution of the Gulf of Naples after the 
closure of the still mill”. 
 

The Library of the Italian Institute for Philosophical Studies 

Marotta assembled a library of Philosophy, including journals 
and manuscripts of classical German Philosophy and from the 
Hegelians from Naples. The books, more than 300.000, are 
currently stored in various depositories. After Marotta’s 
death interest has grown to build a library for them not far 
from the Institute financed by the Government of Regione 
Campania. The library was the long-lasting problem for 
Avvocato Marotta, till his death. He was promised a lot but at 
the end no one helped. 
 

Who was Gerardo Marotta? 

This question was nicely answered recently by Francesco 
Barbagallo, Emeritus Professor of Contemporary History at 
the University Federico II of Naples. He gave the inaugural 
address for the Academic Year 2017-2018 of the Italian 
Institute for Philosophical Studies. The address was entitled 
“Gerardo Marotta. A European Patriot” (1). 

Barbagallo writes: 

“Azeglio Ciampi, President of the Italian Republic during a 
visit to the Italian Institute for Philosophical Studies on 
September 9, 1999 said <we all shall applaud to his learned 
madness, provident madness, in the sense that his passion, 
the enthusiasm he used in furthering life of this Institute. 
Behind his passion there is the pride to claim all that Naples 
means for the history of Europe, the history of Italy, Naples 
that in its culture finds the roots of its strength and of its 
future>” (2).  

Barbagallo also recounted that “Marotta organized in Saint 
Petersburg an international conference on L’Homme des 
Lumières. Thus, on the occasion of the awarding of a Laurea 
Honoris Causa at the  University  Paris  III-  Sorbonne-

Nouvelle  in  1996  Jacques  Derrida  said  <I  think  that  he       
is L’Homme des Lumières. Should someone ask me abruptly 
which is the model for L’homme des Lumières 1996 I might 
not find a better identification>” (3). 

On commenting the foundation of the Institute, Barbagallo 
gives the word to Antonio Gargano who was with Marotta 
since the beginning and helped him until his death for forty 
years (1). Gargano says: 

The foundation of the Institute was born by a consideration 
shared with Husserl of a “crisis of European Humankind” *…+ 
The spiritual image of Europe entails a perspective which is 
valid for the whole humankind however one must come back 
and revive her which is to revive the great philosophical 
schools. This ambition presided the birth of the Italian 
Institute for Philosophical Studies”. 

The concluding lines of Barbagallo are about the nomination 
of Marotta as Senator for life: “It remains incomprehensible 
the failure to appoint him as senator for life, [Marotta] the 
Italian who would have deserved it more” (1). 
 

Gerardo Marotta and his interest in Nephrology 

The Origins of the International Association for the History 
of Nephrology 

Marotta was an honorary member of the International 
Association for the History of Nephrology (IAHN). He was the 
main actor in organizing the first International Meeting on 
History of Nephrology which was organized in Naples and 
Montecassino in 1993 (see the website of IAHN at iahn.info). 
The American Journal of Nephrology in 1994 reported (5) On 
the Future of the History of Nephrology. The conference on 
the History of Nephrology was held in Naples on 28-30 
October 1993 under the sponsorship of the Seconda 
Università di Napoli, Baylor College of Medicine and the 
Italian Institute for Philosophical Studies. These Institutions 
were represented by Domenico Mancino, W. T. Butler, and 
Gerardo Marotta, respectively (5). 

Marotta was pleased of the honorary membership awarded 
to him at the closing of the fourth Congress in Montecassino 
organized by Luigi Iorio. 
 

The Appeal for Clinical Research 

On September 15-17 1997 an International Conference on 
Human Clinical research: Ethics and economics was held in 
Naples, at the Palazzo Serra di Cassano. It was supported by 
the Italian Institute for Philosophical Studies and co-chaired 
by Natale G De Santo and Garabed Eknoyan. That Conference 
promoted the Appeal for Clinical Research (6-8). 

The Appeal reads (7): 

“Health care has improved markedly over the past five 
decades, in large measure because of advance made in 
patient-directed clinical research. The study of the whole 
human being which has proceeded extremely fruitfully 
heretofore, is now threatened by its own success by the 
advent of technological developments from studies in 
molecular biology. The profound shift over the past decades 
from patient-oriented clinical research to research at the 
cellular and molecular level has not only created new ethic 
and religious dilemmas, but just as importantly has caused a 
shift of financial support to the more expedient studies at 
cellular level. As a result, the study of the whole human being 
is languishing at a time that this kind of research is absolutely 
essential in furthering human health and transferring 
laboratory strategy to the clinical arena. 

While the new technologies can be relied upon to provide 
basic solutions, patient-oriented clinical research is essential 
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– now more than in the past – in order to translate the 
advances in molecular biology into the practical and 
functional terms applicable to the whole human physiology 
and metabolism to attain a better understanding of human 
biology, to improve the cure of human illnesses, and to 
deliver a better health to all mankind. It is fair to say that if 
both modes of research-molecular and clinical-are to prosper 
in the future, as they must, the patient-oriented research 
must receive stronger institutional and governmental support 
to do research and to provide answers to the ethical and 
moral problems raised by advancing frontiers of cellular 
research. 

We appeal to all concerned and responsible public, private 
and governmental authorities to lend their support to this 
initiative”. 

The Appeal was signed by Gerardo Marotta, Lawrence K 
Altmann, E. H. Ahrens, Donald Seldin, Garabed Eknoyan, 
Natale G De Santo, Anita Aperia, Ruth Ellen Bulger, Curtis 
Meinert, Ruth Faden, Lewis Wolpert, Dietrich von Engelhardt, 
Gȕnther Stock, Mario Condorelli, Klaus Hierholzer, Miroslav 
Mydlik, Antonio Spagnuolo, Goffredo Sciaudone, Kiyoshy 
Kurokawa, Giovambattista Capasso, Massimo Cirillo, 
Domenico Mancino, Dimitri Nenov, Boleslaw Rutkowski, L.W. 
Henderson, and Walter Hörl +5,000. 

 

Survival is Not Enough 

Survival Is Not Enough is the annual international event of the 
Italian Institute for Philosophical Studies and the Second 
University of Naples. It started in 2007 in Naples, following a 
suggestion of Rosa Maria De Santo to Professor Antonio 
Gargano, General Secretary of the Italian Institute for 
Philosophical Studies (IISF). The event was approved in 
January 2007 at the Meeting of the Scientific Committee of 
the Institute and has been organized annually from 2007 to 
present around the “World Kidney Day”. The aim is to discuss 
the needs of patients with chronic kidney disease (8, 9) and 
the possibility to ameliorate the quality of a machine-
dependent life. The events are held in different sites with an 
identical format. Renal patients and their associations, 
philosophers, economists, nephrologists, renal transplant 
surgeons, expert in bioethics, and health care managers, 
teachers and principals of primary and secondary schools, 
university students are invited to discuss the possibility to 
grant the best cures and care to patients treated with 
dialysis, a technique that provides a “Life with many losses 
and various dependencies”. Losses include even the 
possibility of selecting foods and beverages, playing sports, 
undertaking a demanding job, having a refreshing sleep, 
properly expressing one’s own feelings, fulfilling the 
responsibilities toward the family, having an orgasm and 
menstruations. Dependencies are linked to the place one 
lives, physicians, dialysis staff, dialysis machines, dialysis shift, 
and dialysis calendar (10). Marotta maximally supported this 
event which according to him “linked philosophy with real life 
and confronts with the sufferer and the state organizations 
supporting good health in chronic disease”. He was there for 
the opening ceremony of that event which was co-chaired by 
Natale G De Santo, Giuseppe Remuzzi, Guido Bellinghieri. 

Survival Is Not Enough has the ultimate aim to promote 
prevention and organ donation as the most reasonable and 
economically sound action for such global disaster. The 
presence of philosophers, as third parties, aims to give 
tutorial help to the needs of the sufferers who are no longer 
under the patronage of physicians who are now told by 
managers what, how much, and for how long they can 
prescribe to patients. Since 2008, Survival Is Not Enough has 

been extended also to the University of Foggia and later to 
the University of Bari by Loreto Gesualdo, to the University of 
Messina by Guido Bellinghieri and Vincenzo Savica (11), to 
Athens by Athanasios A. Diamandopoulos, to the University 
of Gaziantep by Ayse Balat, to the Pavol Jozef Šafárik 
University in Košice by Miroslav Mydlik and Katka Derzsiova. 

From 2009 onward the event has been organized in many 
cities on the shores of the Mediterranean Sea including 
Naples, Bari, Benevento, Brindisi, Caserta, Catania, Palermo, 
Rende, Rome, Salerno, Trieste, Athens, Gaziantep, Patra, 
Koper, Tunis, Sfax, as well as in Central-Eastern Europe 
(Gdansk, Košice, Bucharest, Varna), and in Turkey at the 
University of Gaziantep and Istanbul, under the leadership of 
Ayse Balat. Leading nephrologists and managers with 
international reputation, as well as teachers, principals and 
primary, secondary schools and university students have 
participated in such events (12). 

 

Outcomes 

Various quests have arisen for (i). a new cadre of managers 
capable of keeping health accounts in balance without 
cutting expenditure but by reducing waste of resources; (ii). 
the promotion of prevention as the only measure capable of 
reducing costs in the long run; (iii). the promotion of clinical 
research by turning biomedical discoveries into treatments 
and cures; (iiii). the need of a 4P Medicine (predictive, 
personalized, preventive and participatory), as suggested by 
Leroy Hood, the founder of the Institute for System Biology in 
Seattle, WA; (v). the promotion of organ donation, being 
kidney transplantation the safest, cheapest procedure, and 
associated with the longest survival and best quality of life of 
the patients; (vi). the awareness of the risks connected with 
the emerging of the Medico-industrial Complex as discussed 
by Arnold S. Relman in New England Journal of Medicine in 
1980; (vii). health systems based on patient’s needs. Aiming 
“to do different things and to do things differently, by putting 
the patient in the centre of the system and by wearing 
patient’s shoes”, as stressed by Fiona Godlee in the British 
Medical Journal in 2009. 

 

Publications 

Papers  related  to Survival  Is  Not  Enough have   been   
published   in   the Journal   of   Nephrology (9), Giornale 
Italiano di Nefrologia (11, 13), Seminars in Nephrology (10), 
the American Journal of Kidney Disease (14), the Journal of 
Renal Nutrition (15), and the Italian Journal of Public Health 
(16). Likewise, they have also appeared as selected annual 
proceedings (12 – 24) in the series “i testimoni del tempo / 
witnesses of the times”, a philosophical series published in 
Naples  by Metis and the Italian Institute for Philosophical 
Studies. It was founded and directed by the late Aniello 
Montano (1941-2015), Professor of Moral Philosophy at the 
University of Salerno, who published elegant monographs of 
appealing printing, size and binding. 

 

Some presentations 

Invited presentations were discussed at the 2nd Meeting of 
the International Federation of Kidney Foundation in Curitiba 
(Brazil) in 2007, the Celebration of the 50

th
 Birthday of the 

Medical Faculty of the Šafárik University in Košice (Slovakia) 
in May 2009, the 2011 Nagoya Congress of the Society for 
Uremic Toxins, the 2012 Congress of the Tunisian Society of 
Nephrology in Sfax, the 2012 Congress of the Algerian Society 
of Nephrology in Algiers, at the 2015 Congress for Hippocratic 
Medicine in Athens, the 2016 Congress of the Hellenic 
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College of Nephrology, in Portaria, and at the 2016 Congress 
of the Mediterranean Society of Nephrology in Cappadocia 
(Turkey). 

 

The battle for organ donation 

Following the advice of Professor Francesco Paolo Casavola, 
President Emeritus of the Constitutional Court and President 
of the National Committee of Bioethics in Italy, and of 
Gerardo Marotta, Survival is Not Enough has focused on 
finding a rational approach to prevent the opposition to 
organ donation after death, as well as on developing familial 
decisions in order to register in donors’ list while alive. A 
family decision might help in respecting the will to donate if 
and when death might supervene. We do now think that 
young people registering for organ donation should discuss 
the decision with the family, so that if donation becomes a 
possibility, everyone knows what to do. Thus, students are 
asked to campaign in their family for modernity and make the 
will for organ donation a family decision, since no one lives 
alone, and at the end the body of the deceased, after organ 
removal, is given back to the family. Since transplantation 
represents modernity, we suggest that its related laws should 
be reviewed frequently in order to benefit from all the 
advantages emerging from modernity. 

Because transplantation saves lives, it costs less in 
comparison with other therapies, is innovative and provides 
excellent results, nephrologists should tell the patients, from 
the very beginning, that transplantation is the best option. 
Thus teaching organ donation to students of primary, middle 
and high schools is the cornerstone on which the program is 
built (12). The Italian Association of Organ Donors (AIDO) 
operating in the Campania Region and Survival Is Not Enough 
have joined forces and now diplomas are assigned to families 
of donors. The last time Marotta was present in Caserta was 
in 2014 (Figure 3). In that occasion he addressed more than 
six hundred students of the Lyceum Manzoni and explained 
them their triple duty (“to study a lot, to study a lot, to study 
a lot”). The last time Marotta was present in Naples was in 
March 2016 (Figure 4). 

 

 
Figure 3 - Gerardo Marotta during his talk to the students of Lyceum 
Manzoni in Caserta for Survival is Not Enough (March 16, 2014). 

 
Figure 4 - Marotta’s last presence at Survival is Not Enough 10. 
Prevention and Organ Donation: One and the Same Path. Naples, 
March 10, 2016. Photographer Vincenzo Barbieri, Naples. 

 

The Human Capital of Age 

On September 15-16 2016 took place in Naples an 
International Conference promoted by The University of 
Naples Federico II, The Second University of Naples, The 
Italian Institute for Philosophical Studies and Organized by 
ARFACId. This was the last international Event to which 
Gerardo Marotta participated. Marotta did not have the time 
to see the proceedings Il Capitale Umano dell’età: La saggezza 
della vita (The human capital of age: the wisdom of life) with 
a preface of Professor Giuseppe Galasso (25) and The Human 
Capital of Age (2, 27). However he was pleased to learn about 
its main outcome represented by the founding of the 
European Association for Professors Emeriti. 

 

Final comments on Gerardo Marotta: the Man and his 
Action 

Nuccio Ordine, Professor of Italian Literature at the University 
of Calabria at Rende, Italy, on the death of Gerardo Marotta, 
wrote a significant comment on the Man and on his Action 
(28). 

“Europe of Culture lost its fiercest “Avvocato”/(Lawyer). 
Gerardo Marotta, fighting with all of his strength for more 
than fifty years, protected teaching, scientific research and 
any form of culture capable of educating the younger 
generation in human solidarity and love for the common 
good. For decades in the amphitheatres of the Sorbonne, or 
in the halls of the École des Hautes Études en Sciences 
Sociales in Paris, at the Warburg Library in London, in the 
corridors of the Institute for Advanced Studies at Princeton, 
at Die Freie Universität in Berlin and in the various offices of 
Italian Cultural Institutes, it was enough to mention “the 
Avvocato” to think immediately about the Italian Institute for 
Philosophical Studies and of Gerardo Marotta its president”. 
“The Institute, from the very “beginning“, was structured as 
an “active” school open to the “new alliance” between 
natural and human sciences“ (28). 

Giuseppe Galasso Emeritus Professor of Contemporary 
History at the University Federico II in Naples, and Member of 
the Academy of Lincei in Rome, on the death of Gerardo 
Marotta wrote about “The Constructive Utopia of Marotta” 
(29). “There were utopia and dreams in his personality. They 
preceded that in the thought and in the action of Gerardo 
Marotta, who died last Tuesday at the age of 89 years, 
impressions and appearances induced to believe in it, but 
there was no utopia, there were no dreams as a way to 
escape from reality, or impotence to cope with it. It was just 
the contrary. There were strong and concrete pushes to work 
constructively in the reality using acute judgment and 
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practical wisdom. His dream, his utopia, were in seeing the 
Republic of Plato realized and triumphant on the dregs of 
Romulus, just to use the words of Gianbattista Vico (1668-
1744), much loved by Marotta, as all the other great 
exponents of the Neapolitan Thought from Giordano Bruno 
(1548-1600) to Tommaso Campanella (1568-1639) and to 
Benedetto Croce (1866-1952). Marotta saw that the Republic 
was exemplified in the short season of 1799. For him, the 
subsequent ferocious Bourbon repressions decapitated the 
flowers of the highest spirits of Naples, thus causing a 
decadence from which the Neapolitan bourgeoisie and its 
culture were unable to get out” (29). 
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