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ABSTRACT  
The author singled out the first decade of the 20th century as the time in which the renewal of academic 
medicine in post-unification Italy was concluded, while the changes that would be induced by the 
following war had not yet started. A bibliographic research relating to this period was undertaken with 
the aim of investigating the number and the quality of the studies on kidneys published by Italian 
scientists. A total of 176 publications of Italian scientists dealing with kidney diseases or physiology was 
retrieved, 10.8% of which was published on foreign journals. The analysis of the topics treated shows 
that they were up to date and comparable with the contemporary studies across Europe. Moreover, the 
issues raised remained of interest throughout the following decades up to our day. Top Italian 
researchers were fairly cited, especially if they published on international journals. While at the time the 
state of other organs was mainly assessed by examining physical signs and symptoms, kidney studies 
required laboratory facilities. This limitation meant that kidney scholars usually belonged to well 
established medical faculties. From these schools, a few figures stood out among the others for the 
importance of their studies, both physiological and clinical in nature. The same figures also gave birth to 
the major Italian schools of internal medicine from which, half a century later, originated the Italian 
Society of Nephrology. The findings of this research support the conclusion that the basis of modern 
nephrology can be traced back to that decade. 
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Introduction 

Nephrology is the branch of medical science that deals with healthy and diseased kidneys. This 
term was apparently coined only recently, in 1945, by the British doctor Arnold Osman (1894-
1972). The Italian Society of Nephrology was the first among other national associations to use this 
denomination. It was founded in 1957, later than other Italian specialties scientific societies [1]. In 
the few years since its formal foundation, Italian nephrology has become well known and its 
members have attained top world positions. In spite of its success, it is not clear when and how the 
seeds of this science in its present form were planted in Italy. 

The turn of the 20th century was a crucial time for Italian medicine, for both historical and political 
reasons. At that time, the renewal of medical faculties that had begun at the end of the 19th 
century was mostly completed. When national unification was achieved, Italy had a legacy of 
several medical faculties originating from the different pre-unity states. Unfortunately, these 
schools were not uniform in territorial distribution, human resources and facilities. The efforts of 
the policy makers of the new state were aimed at making universities more homogenous 
throughout the country and at overcoming the “cultural crisis” of medical studies, denounced by 
many scholars [2]. 

German medical schools were chosen as teaching and research models. Major steps in this 
direction were the introduction of physiology chairs in all medical faculties and the introduction of 
apprenticeships in Germany for scholars and young researchers that would learn new teaching and 
research methods to be applied back in Italy [3,4]. The giants of German medicine of the time were 
the main source of inspiration. The Leipzig school of Carl Ludwig (1816-1895) had brought forward 
great innovations in physiology, especially in the field of graphical recording. The description of the 
mechanism of glomerular filtration was one of his main contributions to kidney studies [5]. Top 
Italian physiologists of the second half of the 19th century, Luigi Luciani (1840-1919), Angelo 
Mosso (1846-1910) and their disciples studied with Ludwig and, once back to Italy, applied the 
methods and the research interests of their master in their labs. Renal physiology was one 
important example: “scientific medicine”, i.e. medical lab research based on natural sciences 
methodology, was brought forward in antithesis to the traditional clinical method, based only on 
reasoning at the patient’s bed. 

This renewal process took nearly 30 years to complete but eventually yielded its fruits in terms of 
research quality and international reputation. The 1906 Nobel prize awarded to Camillo Golgi 
(1843-1926) and the description of the sphygmomanometer by Scipione Riva-Rocci (1863-1937) 
are good examples of this revival of Italian medicine [6]. Therefore, we can identify the first decade 
of the 20th century as the time in which the foundations of modern Italian medicine were laid, 
after the post-unification renewal of academia and before the beginning of WWI, which changed 
all plans and prevalent interests for at least a decade. We know very little about kidney studies at 
the time. Since the analysis of scientific production is a sound method to assess the level of 
knowledge in a specific sector, we have looked at the studies on kidneys published by Italian 
researchers over that period. The aim of the investigation was to ascertain how widespread the 
interest in kidney studies was, who were the researchers, and were they worked. Finally, we 
assessed the quality of these papers within the larger European setting. 
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Material and Methods 

The bibliographic research was performed on the Index-Catalogue of the Library of the Surgeon-
General’s Office (United States Army), followed by a cross-reference research. Keywords used 
were kidney, kidney disease, nephritis, uremia, albuminuria, and hypertension. The years 
considered were 1898 to 1910. 

  

Results 

We have retrieved 176 papers dealing with the subjects listed above; 19 (10.8%) were published 
on German journals. Articles are distributed among 62 medical journals, 9 of which were German. 
Among the publications retrieved, 9 are monographs (2 in German), and 3 are chapters in internal 
medicine treaties. The topics are shown in Table I. The most addressed subjects in the field of 
experimental and physiological research are urinary and plasmatic osmolality, urinary excretion of 
organic and inorganic solutes and the mechanism of glomerular filtration. These, especially when 
published on German journals, are the longest articles with an average number of pages higher 
than 30.  

 Subject number % 

Nephritis 46 26.1 

Physiological & experimental 41* 23.2 

Uremia 16 9.0 

Laboratory 16 9.0 

Histopathology 15 8.5 

Nitrogen metabolism 8 4.5 

Albuminuria 5 2.8 

Hypertension 3 1.7 

Cystic disease 3 1.7 

Diabetes 1 0.6 

Unclassifiable 22 12.5 

Total 176 100 

*12 published on German journals 

 Table I: Subjects treated in Italian papers about kidney (1898-1910) 

The proceedings of the Italian Society of Internal Medicine, founded in 1887, produced 11 papers 
on kidney diseases. The authors are distributed among 14 centers (see Table II). We have found 
that 13 research papers were produced by surgeons (7.4%). The topics of these papers are 
experimental kidney ischemia, hematuria, cystic kidney disease and renal function tests. 

We have also checked how well-staffed were the different medical faculties at the time, to try and 
understand how well-endowed they were. The centers with the highest number of chairs were 
Naples (33), Turin (22), Genoa (19), Florence and Pavia (17). The number of chairs at each faculty 
and the number of papers published are significantly correlated. The schools with more papers are 
also distinguished by the presence of internationally renowned institutes of physiology. The 
authors with the highest number of publications are Giulio Ascoli (1870-1916) with 12 papers, 
Filippo Bottazzi (1867-1941) with 12, Pietro Grocco (1856-1916) with 7 and Gino Galeotti (1867-
1921). Galeotti, a famous pathologist, was the Italian scientist most cited abroad at the time [7]. 
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City % of Papers Academic 

Naples 23 yes 

Florence 14 yes 

Genoa 11.2 yes 

Rome 11.2 yes 

Pavia 8.1 yes 

Turin 7.9 yes 

Milan 7.3 no 

Pisa 5.7 yes 

Padua 4.1 yes 

Perugia 1.7 yes 

Siena 1.7 yes 

Ferrara 1.7 yes 

Venice 1.2 no 

Parma 1.2 yes 

Table II: Distribution of papers among Italian centers 

Uremia was mainly studied by Ascoli, Carlo Forlanini (1847-1918) and his disciples Riva-Rocci, 
Ferdinando Micheli (1872-1937) and Angelo Ceconi (1865-1937) [8,9,10,11,12]. The relationship 
between kidney and hypertension was investigated by Forlanini, Riva-Rocci, Luigi Zoja (1866-1959) 
and Raffaello Silvestrini (1868-1959) [13,14,15,16]. Notable articles on nephritis and albuminuria 
were published by Ascoli and Zoja [17]. At that time, the leading figure in kidney pathology was 
Achille Monti (1863-1937) who wrote textbooks and presented papers at international 
conferences [18]. Likewise, the studies on experimental renal ischemia by Guido Ferrarini (1879-
1953), a surgeon in Pisa, still have great value from a technical standpoint [19]. 

Laboratory investigations represent a fair share of the analyzed publications. They are authored by 
clinicians like Grocco and Micheli, or by surgeons like Roberto Alessandri (1867-1948) from the 
surgical Roman school [20,21,22,23]. Physiological studies have Galeotti and Bottazzi from Naples 
as leading authors [24,25,26] (see Fig. 1). Papers on cystic disease were published only by Alberto 
Michelangelo Luzzatto (1874-1924) from Ferrara [27]. Hematuria was studied by Davide Giordano 
(1864-1954), an eminent surgeon in Venice renowned abroad for the eponymous clinical sign [28]. 
Cesare Frugoni (1881-1978) studied the relationships between kidneys and neuro-vegetative 
nervous system [29,30]. Monographs or chapters on kidney diseases were written by Umberto 
Gabbi (1860-1933) and Silvestrini [31,32,33]. 

Notwithstanding the lack of a proper citation database for the observed period, we have looked at 
the citations of these Italian studies on foreign journals and textbooks. The more quoted papers 
are those published in foreign journals. Most of them deal with experimental or physiological 
research. Articles in Italian journals are usually cited in Italian papers, but there are a few 
exceptions. For instance, the work of Luzzatto on kidney cystic disease, although written in Italian, 
is also cited in in high rated American research journals [34]. The same goes for the studies on 
uremia by Forlanini and Riva-Rocci. Their work ascribing the cause of uremic symptoms to 
“vascular spasms” and hypertension has been cited in the international literature up to the early 
thirties of 20th century [35]. The 1903 monograph by Guido Ascoli on uremia was also quoted 
extensively, although it roused much controversy [11,35]. 
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Figure 1: Title page of Galeotti’s paper on the role of kidney on the regulation of plasma osmolarity published 
in 1902 (Ref n.25). 

  

Discussion 

The analysis of kidney studies published at the turn of the 20th century gives us an insight into 
medicine and medical research in Italy at the time and increases our knowledge of 
how modern Italian nephrology developed. 

The number of Italian medical journals included in the present study is 53. This is a 
disproportionate number if compared to the number potential readers, which can be estimated by 
looking at the number of academics. At the time, there were only 267 chairs distributed among the 
17 Italian medical faculties. In addition to the limited diffusion of the results, the dispersion of 
papers across many journals lead to an inadequate selection process for publication. Potential 
foreign readers were therefore hampered by the language and by the excessive number of 
journals and some important scientific results published in Italy were completely neglected. 
Conversely, Italian scholars who published on European journals received widespread notoriety. 
Bottazzi, also a Nobel candidate, and Galeotti are good examples. 

To evaluate whether Italian kidney studies were up to date, we must look at the cultural context of 
the time. We have enough elements to suggest that Italian scholar were well informed about 
European research studies: a good piece of evidence is provided by a clinical journal “Il Policlinico”, 
from Rome, that presented in every issue a selection of articles from major medical journals in 
Germany, France and England. Also, Italian scientists in the field of physiology had continuous and 
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direct relationship with European colleagues, with whom they would often work together. 

To assess the quality of Italian nephrological research we must make a short technical digression. 
At the time, the most advanced exploration of kidney function was the analysis of plasma and 
urinary osmolality. This was made possible by the recent discovery of cryoscopy. The research by 
Bottazzi, Galeotti and by the followers of their Naples school in this field were certainly relevant 
and well-known to European scientists. Bottazzi, for example, was invited by the famous British 
physiologist Michael Foster (1836-1907) to give a lecture at Cambridge University. Galeotti became 
a world-leading scholar on the treatment of infectious diseases and was invited to give lectures as 
far as India and China. The same goes for other Italian physiologists working in Rome, Turin, Pavia 
and Florence who had all developed their research skills thanks to the physiology chairs 
established in the previous years and offered to leading foreign figures [36]. 

As far as clinical kidney studies are concerned, we must remember that the diagnostic process is 
based almost completely on laboratory procedures. At the time, this contrasted sharply with the 
diagnostics of diseases in other organs. In fact, x-rays and electrocardiography were not 
introduced in the medical practice until the early 20th century and heart and lungs were 
investigated exclusively through physical examination. Instead, urine analysis and the recently 
introduced measurements of blood urea and blood pressure were already the pillars of kidney 
disease diagnosis [33,37]. In the second half of the 19th century in Italy most clinical institutes did 
not have any laboratory instruments. This changed thanks to the champions of the new clinical 
methods based on biochemical-physiological know-how, Alberto Riva (1844-1916) and Grocco who 
both started their academic career as professors of clinical medicine at the university of Perugia 
before moving to more prestigious chairs throughout Italy [38]. From the records of the University 
we have learned that Riva got the chair in 1878 and set up the first clinical lab. When Grocco took 
over in 1884 the laboratory was enriched with new, modern equipment [39]. This modernization 
was opposed by many, as shown by the label of “chemical clinicians” that was ironically given to 
these physicians [40]. Nonetheless, at the end of the century, the renewal of the greatest Italian 
medical faculties was completed although it was restricted to major, properly equipped, 
universities. This is also confirmed by the results of our analysis: most of the relevant research 
papers were produced in Turin, Pavia, Florence, Naples and Rome, that also hosted renowned 
institutes of physiology. Moreover, knowledge of chemistry, physics and other sciences was 
needed to approach kidney studies. These necessary qualifications operated a positive selection 
among clinicians, as confirmed by the fame attained by these key figures and by their schools in 
the following years. 

On the whole, the analysis of the publications at the dawn of the 20th century shows the great 
interest of Italian clinicians and researchers towards kidney studies. Their work was relevant and, 
when it managed to get the attention of European colleagues, was highly esteemed. 
Unfortunately, the diffusion abroad was restricted by the dispersion of papers among too many 
Italian periodicals and by the small number of studies published on international journals. 

On the other hand, the work produced during this decade generated long-term effects that will be 
appreciated only after many years, after WWII interrupted kidney studies for quite a while, 
bringing forward more pressing needs. But the seeds were already sown: the cultural legacy of 
these scholars goes beyond the specific scientific achievements of the decade and actually 
represent a quantum leap from the previous century. Most of the clinicians who published studies 
on kidneys during the period considered here later became leaders of medical schools that 
influenced Italian medicine, and especially nephrology, throughout the 20th century. A few 
examples deserve to be mentioned. From the school of Grocco emerged Frugoni followed by 
Flaviano Magrassi (1908-1974) and his disciples Carmelo Giordano (1930-1916), founder of Naples 
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nephrological school, and Guido Melli (1900-1985), founder of Milan Nephrology specialty school. 
Micheli and Angelo Ceconi (1865-1937) funded Turin nephrological school, that was carried on by 
Pio Bastai (1888-1975), the founder of the first journal about kidney studies in the world, “Minerva 
Nefrologica”, in 1954 [40]. In Turin, the baton was later passed on to Pietro Sisto (1880-1964), 
whose followers Alberto Amerio (1918-2006) and Antonio Vercellone (1923-2000) became top 
figures of modern nephrology [41,42]. Umberto Gabbi (1860-1933), renowned for its studies on 
uremia in Parma, had Domenico Campanacci (1898-1986) as his disciple, who later became the 
founder of Bologna nephrological school [43]. We can clearly see the Ariadne’s thread that from 
that decade leads to modern nephrology. Surgeons also had an important role in this process: the 
surgical school of Alessandri in Rome, which had produced early research studies on kidneys, 
continued with Paride Stefanini (1904-1981) and his disciples, who in 1966 performed the first 
kidney transplant in Italy [44]. 

  

Conclusions 

Our investigation shows that an important number of kidney studies were produced in Italy in the 
first decade of the 20th century thanks to key figures in the field of internal medicine. We suggest 
that the subsequent scientific progress in nephrology in Italy stemmed from the same selected 
group of clinicians that also gave birth to the greatest Italian schools of internal medicine [45]. The 
natural consequences were the full development of internal medicine on the one hand and the 
confirmation of the maturity of the specialty on the other, culminating with the foundation of the 
Italian Society of Nephrology. 
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