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Abstract. This article, the first of a series on the first period of Rita Levi-Montalcini’s scientific life, deals in particular with her first experiments at the University of Turin, in the anatomical institute directed by the great Italian biologist Giuseppe Levi. The fruitful collaboration then in progress with Fabio Visintini, a young neurologist
and pupil of Ernesto Lugaro, was abruptly interrupted by the so-called “racial laws” promulgated by the fascist
regime in 1938, leaving the young Rita in a sad condition and eventually pushing her to emigrate to Belgium.
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Giovinezza, vocazioni e primi esperimenti di Rita Levi-Montalcini, scienziata.
Prima parte: la difficile scelta di un laureato in medicina
Riassunto. Questo articolo, il primo di una serie sulla vita scientifica di Rita Levi-Montalcini, si concentra
in particolare sui suoi primi esperimenti all’Università di Torino, nell’istituto anatomico diretto dal grande
biologo italiano, Giuseppe Levi. La proficua collaborazione, allora in corso con Fabio Visintini, un giovane
neurologo e allievo di Ernesto Lugaro, fu interrotta bruscamente dalle cosiddette leggi razziali, promulgate
dal regime fascista nel 1938. Nella triste condizione così determinatasi, Rita fu alla fine costretta ad emigrare
in Belgio per continuare la sua attività professionale.
Parole chiave: Rita Levi-Montalcini, Storia delle neuroscienze, Giuseppe Levi, Fabio Visintini, racial laws,
intellectual emigration.
Juventud, vocaciones y primeros experimentos de Rita Levi-Montalcini, científica.
Primera parte: la difícil elección de un licenciado en medicina
Resumen. Este artículo, el primero de una serie sobre el primer período de la vida científica de Rita LeviMontalcini, trata en particular de sus primeros experimentos en la Universidad de Turín, en el instituto
anatómico dirigido por el gran biólogo italiano Giuseppe Levi. La fructífera colaboración en curso con Fabio
Visintini, un joven neurólogo y alumno de Ernesto Lugaro, fue interrumpida abruptamente por las así llamadas “leyes raciales”, promulgadas por el régimen fascista en 1938, dejando a la joven Rita en una condición
triste y eventualmente empujando ella para emigrar a Bélgica.
Palabras clave: Rita Levi-Montalcini, historia de las neurociencias, Giuseppe Levi, Fabio Visintini, leyes
raciales, emigración intelectual.
1 This article is derived from a more ample essay of the author which is being published on a book dedicated to Rita Levi-Montalcini and
her teacher, Giuseppe Levi. The book, which contains chapters by various authors, including Rita Levi-Montalcini herself. is edited by Marco
Piccolino and will be published in April 2021 in Pisa by ETS (see. Ref. 5].
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There are few great scientists who have expressed in
their autobiographic memories the enchantments of the
experimental research as has Rita Levi-Montalcini, the
Italian neurobiologist awarded in 1986 with the Nobel
Prize for the discovery of the Nerve Growth Factor
(NGF) made together with her collaborator, the American Stanley Cohen. Rita (as we shall call her in this
and the following papers of this series) did that not only
in published texts, and in other forms of public communications (radio or video interviews, conferences, especially those addressed to young people), but also in
private writings, and particularly in the letters that, from
the United States, she used to send in a rather regular
way to her mother and her twin sister Paola.
Some of these letters, which have been published
by Rita herself in 2000 as Cantico di una vita (see ref.
1], are particularly interesting from that point of view,
also because they represent a rather direct expression of
her feelings and attitudes toward science and life, relatively unedited as they are, despite the literary handling
and finesse she was wont to apply, even to her most
private writings. Many of those letters (which cover
the period from 1946 – i.e. just before the emigration
to America – to 1970 – i.e. when she used to stay for
long periods in Italy), transpire the pleasure of experimental endeavour, felt as a ‘wonderful obsession’ or a
‘dominant passion’, an indefatigable pursuit of some
extraordinary target. In Rita’s words, scientific experiments can captivate the researcher and keep him (or
her) “in bated breath as in a detective story” (p. 82). In
these letters, a metaphor for the search of the solution
to a scientific problem or for the quest of a discovery is
that of the “hunting” (a fox or a fowl), or – more frequently – “looking for truffles”. Like the expert truffledog, who can smell the precious mushrooms from far,
Rita writes that she “smells the odour of the truffle,
and digs briskly in the direction of the odour” (p. 22).
Sometimes she smells “a big truffle”, and is confident
that she will eventually take hold of it, even “it has not
yet arrived” (p. 196). Instead of a truffle, the target of
the scientific-dog can be a more ordinary bone that she
“bites with passion” (p. 43).
Like every true scientist, Rita is obviously looking
for the great discovery, but – as she writes – the discovery – big or small as it can be – is not that essential. The search gives pleasure and satisfaction by itself,
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Figure 1. Rita in her laboratory at the Washington University
of St. Louis in 1955. (by courtesy of Piera Levi-Montalcini ©).

independently from the results one could get from it.
To stay in the lab, even on Sunday morning, can give
more satisfaction than to go to the wonderful beaches
of Rio de Janeiro. She had gone there in 1952, in order
to work with her former collaborator in Turin, Hertha Meyer, in experiments that will be milestones in
the discovery of the NGF. Or it can give more pleasure than hanging out with friends, as Rita makes clear
to the family in a letter from St. Louis (Missouri) of
19th July 1953, where she says that she “does not regret
missed outings, or other ways of spending Sunday in
accordance with the tradition that Sunday is a public
holiday” (Cantico, p. 101). Alluding to the fertilized eggs
needed for her experiments on NGF (that she has being
checking in the morning), she adds: “to hatch embryos
fills me with legitimate joy and therefore I think I have
used the Sunday very well” (ibidem). In this same letter,
alluding to the collaboration with Stanley Cohen that
she appreciates in a warm way, she notes: “maybe we
will not achieve anything, but we have a great time now
(“ci divertiamo un mondo”). However, deep down in my
soul I have the conviction that we will do something, if
not immediately, in some time from now”. Interestingly,
Rita writes these words in one of the most fundamental
moments of the path leading to her great discovery: “the
big truffle” looked for so long!
These and other quotations from the same letters, as well from other texts or oral events, make
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clear that Rita could not live without her science, her
lab, her embryos, cell cultures, microscopes and histological preparations. It must be noted that, with
her finesse and intellectual charm, Rita undoubtedly
exerted notable attractions to men, and, on her side,
she was not completely insensible to the other sex –
at least not so insensible as she pretended to say in
her autobiographic texts. However, when confronted
with the choice between a research life as a single female-scientist, versus a more conventional familial life,
as spouse and mother, which might possibly interfere
with her professional life as a scientist, she never really
hesitated, and did opt for the lab and the research.
On the basis of the considerations above, when
looking somewhat in deep into the beginnings of
Rita’s scientific story, it is surprising to discover that
her decision to embrace a life wholly and heartedly devoted to basic research was not taken in a simple and
straightforward way, and it implied a relatively long
complex process. After the graduation in Medicine at
the University of Turin in 1936, she hesitated for a long
time in order to resolve between the two professional
choices standing before her. On one side, the idea of
pursuing a research career in the field of biology, and
particularly in neuroembryology, a life path that was
open to her in the footsteps of her teacher of anatomy and mentor, Giuseppe Levi, a dominant figure of
the twentieth century biology. On the other side, the
choice of a life as a practicing physician, whose prospect had been, many years before, a substantial reason
of her resolution to opt for professional studies and
enrol in the medical faculty. This had occurred against
the will and constraints of her father Adamo Levi, who
envisioned for her the conventional destiny of the women of the age, to be a wife and a mother.
In her autobiography Elogio dell’imperfezione, originally published in Italian in 1987 (and translated into
English in 1988 with the title In praise for imperfection:
ref. 2), Rita wrote that her decision, to choose medicine
for her university courses, matured in the context of a
sad event of her childhood, a cancer disease affecting
a family nanny whom she was very fond of. This unfortunate woman, Giovanna Bruatto, died few months
after being diagnosed, leaving a deep impression in the
girl. Before her death, to Giovanna’s consolation, Rita
had said that she would study medicine, and, after the
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graduation, would heal her of that terrible disease. This
decision, that would have fundamental consequences
for her life, changed the prospect dominating her
childhood and adolescence, to become a writer, a female-writer as the authors of her preferred readings
of the period, Selma Lagerlöf, Emily Brontë, Virginia
Woolf. With this prospect in mind, as she wrote in a
letter to the family dated 24-25th May 1963, when she
was nineteenth years old, “together with aunt Nina I
studied foreign languages as English, French, German,
with the vague plan to travel” (Cantico, p. 212).
As to decision for the medical faculty, in a video
interview broadcast in 2000, with the same title of
the autobiography, Rita said that in the period of
Giovanna’s death, also an aunt got affected by can-

Figure 2. Rita with her cousin, and study mate at the University
of Turin, Eugenia Sacerdote (1910-2011) in a picture taken in
Turin, in the 1930s. (by courtesy of Piera Levi-Montalcini ©).

Figure 3. Family group with Giovanna Bruatto, around 1911.
Giovanna is the woman in dark dress, standing on the right.
The children of Adamo Levi and Adele Montalcini (the first
and second adults from the left in the second row), the are, in
the order Gino, Nina, Rita and her twin sister Paola. (by courtesy of Piera Levi-Montalcini ©).
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cer, and also this event contributed to her choice of
medical studies [3]. Very likely Rita was alluding to
Anna Pesaro, actually her aunt in-law, who died of the
disease in 1936, the year of Rita’s graduation at the
medical faculty of Turin. Anna, who was the wife
of Teodoro Segre, was particularly important for the
Montalcini family, because – having no children of her
own – had taken care of Rita’s mother, Adele, in her
house in Venice during Adele’s childhood.
During her internship in Giuseppe Levi’s institute,
Rita started experimental studies and published several papers (some of which together with her cousin,
Eugenia Sacerdote: ref. 4). In this period, she became
acquainted with two research techniques that would
prove of fundamental importance in her future studies.
On one side the staining of nerve cell with metallic
impregnation methods, and particularly by the reduced silver staining developed by Santiago Ramón y
Cajal and modified by his pupil, Fernando de Castro;
on the other side the technique of cells culture in vitro,
introduced by the American biologist Ross Grandville
Harrison in 1907, and first developed in Italy by Levi
himself in 1916, during his professorship at the University of Palermo.
Nevertheless, at the moment of her graduation in
medicine in 1936, Rita did not opt straightforwardly
for a research career, and enrolled herself in the specialization course in Neuropathology and Psychiatry
at the Turin University (“Scuola di Perfezionamento in
Neuropatologia e Psichiatria”). In principle, this choice
would prepare Rita for a practical medical career in
a field that had connections with her interests in the
nervous system, already matured during her internship in Levi’s institute. We must say, however, that
this decision did not necessarily imply for her, in a
straightforward way, a definite choice of a more or less
ordinary medical profession. As a matter of fact, the
time spent in the clinic of neurological and mental
diseases was a productive and lively research period,
rich of consequences for the future orientation of her
investigation. The clinic was then directed by Ernesto
Lugaro, a brilliant neuropsychiatrist, with a past of important experimental studies on the histology of the
nervous system, mainly carried in Florence, together
with his mentor Ernesto Tanzi, a leading figure of
Italian neurology (and Levi’s uncle in law). These stud-
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ies had made Lugaro and Tanzi as the main advocates
in Italy of the “neuron theory” of Santiago Ramón y
Cajal against the “reticular theory”, then prevailing in
Italy, of Camillo Golgi.
In the period 1936-1938, Rita collaborated with
Fabio Visintini, a member of Lugaro’s institute with
strong interests in the experimental study of the
nervous system and particularly in electrophysiological
investigations. As narrated by Rita herself on the occasion of a conference dedicated to the commemoration of Visintini, Levi himself directed her to the institute of Lugaro (an old Levi’s acquaintance from the
beginning of his academic career in Florence, and –
afterwards – his colleague also in Sassari). [ref. 4, p. 15]
The two young researchers (34 Fabio and 27 Rita)
first met in 1936, at the entrance door of Lugaro’s institute, being introduced by their respective teachers.
In his autobiography, Visintini writes that, even before
his encounter with Rita, he used to attend Levi’s institute and enjoy its stimulating intellectual atmosphere.
The research carried out by Fabio and Rita combined Rita’s great mastery of the histological meth-

Figure 4. A portrait of Fabio Visintini (1902-1984) at the time
of his collaboration with Rita Levi Montalcini at the University
of Turin (by courtesy of Daria and Giovanna Visintini ©).
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ods for the staining of nerve cells, learned during the
internship in Levi’s institute, with the modern electrophysiological approach developed by Visintini in
Lugaro’s lab. It concerned the embryonic development
of the nervous system, a theme that had a long history in the researches of Levi and his pupils, and would
be fundamental in Rita’s future investigations. It was
a very fruitful and stimulating collaboration for both,
and it was of particular significance for Rita because,
during these experiments emerged, for the first time
in her investigations the possibility that degeneration
phenomena could be an aspect of normal embryonic
development (5).
Unfortunately, Rita and Fabio’s collaborative research was interrupted in a dramatic way by the socalled “racial laws” promulgated by the fascist regime
in September 1938. These laws did not allow Rita (and
other Jewish members of the university, including her
mentor Levi) to continue their work, and forbade them
even to enter into the university premises, including the
libraries. The only privilege for Rita (as for other Jewish
students who had initiated a course before the promulgation of the laws), was the possibility to complete their
studies. She could thus get the specialization in Neuropathology and Psychiatry. It is likely, however, that – in
accordance with one of the specific rules of the racial
laws – Rita was obliged to discuss her dissertation in a
separate session, specially designed for Jewish students
(and for other discriminated categories). Fortunately,
she did not have to face another difficulty encountered
by some of her Jewish schoolmates. They had to struggle
against the refusal of some professors particularly devoted to fascism, to accept them in their laboratories for
the dissertation work. Rita’s good fortune on that point
of view was, on the one hand, because Lugaro was a
strong antifascist, and, on the other hand, because, at the
moment of the promulgation of the racial laws (September 1938), Rita was already at an advanced phase of her
dissertation work. She would obtain the degree in 1939
with a thesis – largely based on her work with Visintini
– entitled “Ameboidismo e neurotropismo delle fibre nervose
nello sviluppo embrionale” (Amoeboidism and neurotropism of nerve fibres in embryonic development).
Fabio and Rita hastened to publish the preliminary
account of their investigation because one of the consequences of the application of the racial laws was the
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impossibility for Jewish people to publish articles in
scientific journals. Four communications were formally presented in the session of June 20, 1938 of the
Turin section of the “Italian Society of Experimental
Biology”, and published sequentially in the Society’s
Bulletin. Since in his autobiography Fabio narrates
that the communications were presented to the Society in the fall of 1938, it is possible that the dates on
the Bulletin had been artfully anticipated to comply
with the period of effectiveness of the racial laws [6-9].
All the communications concerned investigations
into the nervous system of the chicken embryo, which
had begun in 1936, immediately after Rita’s graduation
in Medicine, or perhaps even some time before (see
Visintini, 1983, p. 119: ref. 10; and Levi-Montalcini,
1997, p. 3: ref. 11). They consisted of in-depth investigations, both of an anatomical and physiological nature,
of the early stages of development of the areas of the
central nervous system responsible for controlling the
movements of the embryo. Among the problems investigated in these studies were the effects produced,
on spontaneous and electrically induced movements in
embryos, by the application of strychnine and various
drugs capable of interfering with neuromuscular transmission (such as curare, eserine, acetylcholine).
In their advanced age, both Rita and Fabio would
keep a pleasant memory of their collaborative work. In
her autobiography, with reference to that period, Rita
writes:
I was then conducting a fascinating research with
Fabio Visintini, ordinary assistant at the Clinic of
nervous and mental diseases, which integrated my expertise in neurology with his in neurophysiology. With
an oscillograph, we recorded the electrical activity
both spontaneous and evoked through electrodes implanted in the brain of chicken embryos, starting from
the beginning of their development until the moment
of hatching. In serial sections impregnated with silver,
under the microscope, I studied the differentiation of
neuronal circuits responsible for the motility and the
reception of stimuli from the bulbar spinal segments
of embryos. […] I believe that this research is one of
those that gave me more satisfaction, for the accuracy of the analysis conducted in parallel at the morphological, electrophysiological and behavioural level.
(Elogio, p. 88: ref. 2)
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In this regard, we must note that the attraction for
a dynamic form of investigation, capable of effectively
combining morphological techniques and functional
approaches, was one of the dominant characteristics of
Rita’s attitude for all her scientific life. This transpires
from many of her texts, and – in particular – from the
letters written to the family, which likely represent a
more faithful and less revised narration with hindsight
of the events of her life: Cantico, ref. 1).
As the two authors report separately in their respective autobiographical memoirs, the impossibility
of publishing, due to racial laws, the results of their
research in national newspapers, forced them to resort
to the Swiss journal Archives Suisses de Neurologie et
psychiatrie, in order to publish the full paper. In particular, Visintini explicitly says that “the most complete
work” on the results of the experiments with Rita was
initially sent “to an Italian specialty journal” but “it was
rejected, because it was excessively tainted with Judaism” (ref. 10, p. 122).
Eventually the text – written in Italian and divided
into two parts in sequence – appeared in 1939, on the
volumes 43 and 44 of the Swiss journal. Although, as
Visintini remarks, the journal asked the authors to remove some of the figures, the publication was richly
illustrated (it contained a total of 30 images, three
of which were drawings made with the camera lucida
technique, possibly due to Rita’s hand: refs 12-13).
Among the results obtained in these studies, one
is especially important in relation to Rita’s subsequent
research. In embryos at the initial period of incubation, some very conspicuous swellings appeared at the
terminations of nerve fibres afferent to a particular
nucleus of the vestibular nerve present only in birds
and reptiles (tangential nucleus). In her specialization thesis, describing, on the third day of incubation,
the motor fibres growing towards the muscle buds
(myotomes), Rita portrayed in the following way these
terminal swellings (which could also be observed in in
vitro cultures when nerve cells penetrate the mesenchyme).
In this initial period, the fibres show irregularly
shaped enlargements along their path: polygonal, fusiform, triangular; they terminate in growth cones, very
intensely-impregnated with silver, of different shape
and volume, similar to the growth cones of nerve fibres
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cultured in vitro. These cones at the terminal end of
growing fibres have been observed in vivo not only in
nerve fibres in the mesenchyme, but also in fibres running within the brainstem. I have recently observed
them in quite exceptional numbers and dimensions
on the course of the colossal fibres of the vestibular
nerve. They are transient structures destined to disappear in the subsequent development of the fibres.
(Levi-Montalcini, 1939, Thesis in Neurology, p. 7)
Visintini says that he and Levi (who evidently was
supervising these researches and enjoyed discussing
the results) came to the conclusion that these formations were “badly coloured cells of the nucleus [i.e.
the vestibular tangential nucleus]”. And he adds: “It
was Rita (confident as she was of her method) who –
against my opinion and that of Giuseppe Levi himself
– pretended that they were not [badly coloured] nerve
cells”. [ref. 9, pp. 121-122]
In fact – as we will now discuss – the young researcher was right on this occasion, which may perhaps be the first documented instance of the numerous scientific controversies with Levi, in which Rita
prevailed over her impetuous and somewhat despotic
teacher.
An analysis of the literature allowed Rita to discover
that similar formations had already been observed by
Cajal in his studies on the degeneration and regeneration of the nervous system (see for example Cajal, ref.
13, vol. II, pp. 41-43). The great Spanish scientist, who
had initially found them in the nervous system of an-

Figure 5. Degenerated terminals observed by Rita and Visintini
in the tangential vestibular nucleus, and published in the figure
18 of the second part of their 1939 article in the Archives Suisses
de Neurologie et psychiatrie journal [ref. 13, p. 124].
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imals affected by rabies, had rightly considered them
as aspects of the abortive growth of fibres, unable – for
various reasons – to reach their physiological targets.
This was also in fact the meaning of the formations
observed by Rita and Visintini in their research on
the development of chick embryo. As a matter of fact,
these observations can perhaps be considered as the
first appearance, in the course of Rita’s investigations,
of a central theme of her future research: that of degeneration as a fundamental aspect of normal growth
during ontogenesis.
In her specialization thesis, Rita recognizes the
validity of the interpretation of the Spanish anatomist
with these words referred to the formations she had
been observing:
The hypothesis, first issued by Cajal, is very likely,
namely that they are the expression of pauses in development caused by obstacles in the way of the fibre itself.
In the case of fibres penetrating the mesenchyme, the
obstacle would be represented by the mesenchymal cells.
In the mentioned case of the colossal fibres of the vestibular, these enlargements would be the expression of
the difficulty of the colossal fibre to penetrate the bulb.
(Levi-Montalcini, 1939, Thesis in Neurology, pp. 7-8)
Unknowingly, with their work the two researchers
happened to be at the starting point of a path of investigation, which could have led them, at least in an
ideal perspective, to the discovery of the Nerve Growth
Factor yet to come. As already mentioned, however,
the proclamation of the racial laws put an end to the
collaboration between the two young scientists. In order to continue her research activity Rita was obliged
to leave Italy, and eventually she decided to emigrate
to Belgium, where – as we shall see now – she worked
in a neurological institute of Brussels. There she initiated – with a limited success – a different investigation,
dealing with the development of the vegetative nerve
centres of the spinal cord in mammal embryos. She
would resume the study of the nervous development
in chick embryo (i.e. a research similar to the she was
carrying out with Visintini) only after her return to
Italy, and in very peculiar circumstances (in a home
lab arranged in her bedroom, “à la Robinson Crusoe”,
as she would designate it in her autobiography. The
stimulus for this new start of her research came from
reading – in the mid of 1940 – of an article that she
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had received from Levi in 1938 (i.e. at the time of her
collaboration with Visintini). The author was Viktor
Hamburger, a German scientist who emigrated to the
USA also because of the racial laws in his home country: a personage who would play an important role in
the future Rita’s scientific life and who would contribute to the success of her discoveries [14].
For his part, Visintini found himself busy with assignments in the neurological clinic that had undergone a complex reorganization due in part to a kind of
punishment that had been decided by the fascist authorities against Lugaro, guilty of having criticized in
his lessons a method of treatment of lethargic encephalitis based on the use of herbs, developed in Bulgaria,
and introduced in Italy by Queen Elena.
Referring to the results of his studies with
Levi-Montalcini, Visintini writes: “We had a remarkable success, but we could not continue the work and
collaboration, while continuing to study the histological preparations alone seemed to me a theft and a
shame.” (ref. 9, p. 122).
After completing in 1939 her course of specialization in Neurology and Psychiatry, Rita could not postpone any longer facing the decision imposed to her in a
violent way by the racial laws of 1938. Various possibilities were considered. The first, more sad and hard to
conceive for the young doctor in an exciting moment
of her experimental research, was to do nothing and
remain in a condition of sad inactivity waiting for better times, rather difficult to imagine for a country on
the verge of entering in the world war on the side of
Hitler’s Germany. The second was to opt for a medical
practice, within the very limited possibilities that the
racial laws still allowed to a Jewish doctor (only private
activity and exclusively with Jewish patients). The third
was to emigrate. As mentioned above, Rita decided
for this third possibility and went to Brussels. Until
very recently almost nothing was known of the short
period she spent in the Belgium capital. The situation
has changed drastically after the discovery made by her
niece, Piera Levi-Montalcini of a series of letters that
Rita wrote to the family from Belgium. In the next article of this series, we will consider in detail the content
of this correspondence that is very important in order
to understand how developed in Rita the final decision
to be, for life, a scientist, confident in her capacity to
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discover “the big truffle”.
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