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SUMMARY
2QHKXQGUHG\HDUVVLQFHKLVELUWKÀIW\\HDUVDIWHUKLV1REHODFKLHYHPHQW
'DQLHO%RYHWVWLOOHPHUJHVDVRQHRIWKHNH\ÀJXUHVRIERWKSKDUPDFRORJ\
and psychobiology, the biological and evolutionary roots of behaviour. The
OLIHDQGVFLHQWLÀFDFWLYLWLHVRI'DQLHO%RYHW  DUHFORVHO\OLQNHG
to the ‘golden years’ of pharmacology, the exceptional development of this
science from the end of the 1930s to the 1960s. Later on, from the 1960s to
WKHHQGRIKLVVFLHQWLÀFFDUHHU%RYHWHQWHUHGDQHZÀHOGSV\FKRELRORJ\
through the study of the effects of drugs active on the nervous system and
their effects on behaviour. This approach led him to explore different aspects
of the biology of behaviour, namely the role of individual differences, the
genetic determinants of behaviour and their implications on learning
DQGPHPRU\,WLVWKHUHIRUHHYLGHQWWKDWWKHUDQJHRIKLVVFLHQWLÀFDFWLYLW\
KDV EHHQ YHU\ EURDG D IDFW GLIÀFXOWO\ FRQFHLYDEOH LQ \HDUV RI H[WUHPH
specialization.

Bovet won the 1957 Nobel Prize in Physiology and Medicine for his
GLVFRYHU\RIGUXJVWKDWEORFNWKHDFWLRQVRIVSHFLÀFQHXURWUDQVPLWWHUV+HLVEHVWNQRZQIRUKLVGLVFRYHU\LQRIDQWLKLVWDPLQHV
used in allergy medication: however, his contribution is very broad
and ranges from chemotherapy to the sulphonamide drugs, the pharmacology of the sympathetic nervous system, the therapy of allergic
FRQGLWLRQV WKH V\QWKHVLV RI DQWLKLVWDPLQHV FXUDUH DQG FXUDUHOLNH
Key words: Daniel Bovet - Psychobiology.
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drugs and the use of curare as an adjuvant to anaesthesia, different
aspects of the pharmacology of the central nervous system and in the
last years of his career behaviour genetics and the effects of drugs on
learning and memory.
There are three main periods in the career of this scientist: 1. from
XQWLOKHZRUNHGDWWKH3DVWHXU,QVWLWXWHLQ3DULVWKHQXQGHU
WKHGLUHFWLRQRI3URIHVVRU(5RX[ZKHUHKHEHFDPH&KLHIRIWKH
Laboratory of Therapeutic Chemistry where he was a collaborator
and later a successor of Ernest Fourneau. 2. From 1947 to 1963 he
ZRUNHGLQ5RPHDWWKH,VWLWXWR6XSHULRUHGL6DQLWjWKHQGLUHFWHGE\
Domenico Marotta. 3. From 1963 to 1982 after leaving the Istituto
he moved to the University of Sassari, an subsequently to Rome and
the Laboratory of Psychobiology and Psychopharmacology of CNR,
the Italian National Research Council: it is mostly during this period
WKDWKHSULYLOHJHGWKHVWXG\RISV\FKRELRORJ\DÀHOGLQLWLDWHGGXULQJ
the last years at the Istituto Superiore di Sanità.
1. From the Institut Pasteur to Rome
7KHEDFNERQHRI%RYHW·VUHVHDUFKUHVWVRQKLVZRUNDWWKH3DVWHXU
,QVWLWXWHZKHUHKLDQGKLVFRZRUNHUV DPRQJWKHPKLVZLIH)LORPHQD
Bovet Nitti, and her brother, the bacteriologist F. Nitti) succeeded
LQ GLVFHUQLQJ WKH OLQNV EHWZHHQ WKH PRVW GLVSDUDWH QDWXUDO RU V\Qthesized molecules, in fathoming their physiological and pharmacoORJLFDOPHFKDQLVPV+LVZRUNRQWKHUHODWLRQVKLSVH[LVWLQJEHWZHHQ
WKHVWUXFWXUHRIDPROHFXOHDQGLWVIXQFWLRQZDVVRPHWKLQJOLNHWKH
creation of a great fresco encompassing adrenaline and other symSDWKRPLPHWLFDJHQWVWKHGHULYDWLYHVRIGLR[DQHWKHDPSKHWDPLQHV
the derivatives of lysergic acid, and so on. This enormous labour of
UHVHDUFKDQGFODVVLÀFDWLRQPDGHLWSRVVLEOHWR¶IROORZWKHWUDFNV·RI
molecules resembling each other but, at times, producing opposite
HIIHFWVDWWKHOHYHORIWKHQHUYHUHFHSWRUVZKLFKZHUHVWLOOXQNQRZQ
DW WKH WLPH 7KH WDVN ZDV GHVFULEHG E\ %RYHW DQG %RYHW 1LWWL LQ
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Structure et activité pharmacodynamique des médicaments du système nerveux végétatif .DUJHU%DVHO UHIHUUHGWRMRNLQJO\E\
WKHLUFRZRUNHUVDVWKH%LEOH<HDUVDIWHULWVSXEOLFDWLRQWKLV%LEOH
ZDVVWLOOEHLQJXVHGWRWUDFNGRZQPROHFXODUDIÀQLWLHVDQGDQWDJRQLVPVRIVXFKFRPSOH[LW\WKDWWKHDXWKRURIWKHPRQXPHQWDOWUHDWLVH
was himself often obliged to consult it in order to pinpoint this or
that minor molecule among the thousands and thousands studied by
the group created by Ernest Fourneau at the Pasteur Institute.
As anticipated, in 1947, Bovet accepted an invitation made by
Domenico Marotta, director of the Istituto Superiore di Sanità, and
PRYHG WR 5RPH ZLWK KLV ZLIH )LORPHQD WR WDNH FKDUJH RI D ODUJH
SKDUPDFRORJLFDOODERUDWRU\ZKLFKOLNHWKDWDWWKH3DVWHXU,QVWLWXWH
KDGEHHQJLYHQWKHQDPHRI¶7KHUDSHXWLF&KHPLVWU\·7KHZRUNRI
his new research team focused primarily on curare and on a vast
range of substances acting on the central nervous system and on cerHEUDOFLUFXODWLRQWKHVHVWHSVPDUNHGDWUDQVLWLRQDOVWDJHRQWKHSDWK
towards psychopharmacology and the biology of behaviour. When
I joined Bovet’s team in the early 1960s, he had been in charge for
over a decade of the great laboratory at the Istituto di Sanità, its various sections including chemistry, physiology, the electrical activity of the brain, cerebral circulation and behaviour. Having been
awarded the Nobel Prize for medicine a few years earlier (1957) ‘for
GLVFRYHULHVUHJDUGLQJV\QWKHVL]HGSURGXFWVWKDWEORFNWKHHIIHFWVRID
number of substances which form within and act upon the organism,
LQSDUWLFXODURQWKHEORRGYHVVHOVDQGWKHPXVFXODWXUHRIWKHVNHOHWRQ·%RYHWZDVVWLOODWWKHSHDNRIKLVVFLHQWLÀFFUHDWLYLW\ZRUNLQJ
in a laboratory crammed with foreign guests where it was possible
to collaborate with other interesting research groups. Sir Ernst Boris
Chain, another Nobel Prize winner, was also at the Istituto di Sanità
DVKHDGRIDWHDPZRUNLQJRQDQWLELRWLFVDQGSURWHLQV\QWKHVLV5LWD
/HYL0RQWDOFLQLODWHUWRZLQWKH1REHO3UL]HIRUKHUZRUNRQQHXURbiology, was a recent arrival. Numerous other scientists of real merit,
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from physicists to virologists, had also been drawn to the Institute
by a climate of collaboration and a concentration of economic and
VFLHQWLÀFUHVRXUFHVVHOGRPIRXQGLQ,WDO\
,PHW%RYHWLQKLVRIÀFHIURPZKLFKRQHJOLPSVHGWKHODERUDWRU\
and the shining glass manometers of the Warburg apparatus then
used by his wife to gauge interactions between cholinergic enzymes,
drugs and nervous substrata through microvolumetric measurement
of the gases. Though I was young and had only just graduated, Bovet
VSRNHWRPHDWOHQJWKDVWKRXJKZHZHUHRIHTXDOVFLHQWLÀFVWDQGLQJ
His courtesy was somewhat disconcerting for anyone accustomed
to the strongly hierarchical environment of Italian medicine at the
time, where professors seldom had any contacts with their younger
VWXGHQWV RU ÀOWHUHG WKHP FDUHIXOO\ WKURXJK D FRPSOH[ S\UDPLG RI
collaborators. Bovet’s courtesy and openness were part of his charm.
7KHDEVHQFHLQWKHODERUDWRU\RIVFLHQWLÀFKLHUDUFKLHVFRQQHFWHGZLWK
SRVLWLRQRUDJHPDGHKLVVFLHQWLÀFDFWLYLWLHVVLPLODULQVRPHUHVSHFWV
WR WKRVH RI WKH (QJOLVKVSHDNLQJ ZRUOG %RYHW·V JURXS ZDV UDWKHU
large and ranged from an electrophysiological approach (Vincenzo
Longo) to the study of cerebral circulation (Amilcare Carpi), synthesis of biological molecules and curare (Vittorio Rosnati e Giovan
Battista Marini Bettòlo), screening of drugs (Bruno Silvestrini) and
WKHDUWLÀFLDOVHOHFWLRQRIWZROLQHVRIUDWV WKH5RPDQKLJKDQG5RPDQ
low) characterized by opposite performances in an automated avoidDQFHWDVN *LRUJLR%LJQDPL ,QDGGLWLRQWRWKHVHJURXSVDQXPEHU
RIIRUHLJQJXHVWVZRUNHGLQWKHODERUDWRU\PDQ\RIWKHPIURP6RXWK
America (due to the good relationships between Bovet and Carlos
Chagas and their shared interest in curari) but also from France, the
U.K. such as the very young Stephen P.R. Rose or the U.S.A, such as
James L. McGaugh, then a postgraduate student already interested in
the relationships between brain and behaviour.
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2. Measuring behaviour: the role of instrumentation
A common problem for many physiological and pharmacological
laboratories at the beginning of the 1960s was the modernization of
various classical techniques and methods, some of them many decDGHVROGIRUH[DPSOHWUDFNLQJWKHFRQWUDFWLRQRIDQLVRODWHGLQWHVtinal strip or the activity of an isolated heart required the activation
RIDV\VWHPRIOHYHUVDQGWKHUHFRUGLQJRQDWKHVPRNHGSDSHURID
revolving drum where the last lever, the “pen”, left a white trace on
ODPSEODFNWKHSURFHVVRI´VPRNLQJWKHGUXPVµUHTXLUHGWKHDELOLW\
RIDVNLOOHGWHFKQLFLDQDQG,UHPHPEHUDURRPZKHUHGR]HQVRIEODFN
drums waited to be brought to the laboratory. Bovet was aware that
some of these techniques would become obsolete and that a discontinuity with the tradition was necessary. An important update was
the purchase of different Grass polygraphs, where it was possible
to amplify and simultaneously record many physiological parameters: these machines were considered so important that in the coldwar years there was a restriction to sell them to eastern countries.
However, the biological bases of behaviour were becoming Bovet’s
PDLQLQWHUHVWKHFRQVLGHUHGEHKDYLRXUDVDSKHQRW\SHOLNHRWKHUVDW
OHDVWLQWHUPVRILWVUHFRUGLQJDQGTXDQWLÀFDWLRQ7KXVKHIHOWWKDW
researchers should not rely on mere observational measures, such
DVVFRULQJWKHPRYHPHQWVRIDQDQLPDOLQDQRSHQÀHOGRUWKHSDWK
FRYHUHGWRDWWDLQWKHJRDOER[RIDPD]H+HGHFLGHGWKDWLQRUGHU
to study learning and memory in animals it was necessary to depend
on a constant motivation and on clear-cut scores: this brought him
WRFKRVHWKHVKXWWOHER[RU´:DUQHUFDJHµDVDWKHFKRLFHWDVNDQG
to develop automated programs and records. He adopted a Crouzet
cam programmer were it was possible to set the lengths of the conditioned stimuli (light or sound), the length of the unconditioned
VWLPXOXV JHQHUDOO\DOLJKWHOHFWULFVKRFNGHOLYHUHGWKURXJKWKHPHWDO
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EDUVRIWKHÁRRURIER[WKHZKHUHWKHDQLPDOZDVWHVWHG WKHLQWHUYDO
between trials and the length of the conditioned avoidance session.
The apparatus to test the behaviour of mice and rats, the shuttleER[HVZDVEXLOWE\DVPDOO,WDOLDQFRPSDQ\ 8JR%DVLOHWRGD\RQH
of the world leading manufacturers of instruments for physiological
DQGSKDUPDFRORJLFDOUHVHDUFK DIWHUWKHSURGXFWLRQRIWKHÀUVWSURWRW\SHGLIIHUHQWEDWWHULHVHDFKRIHLJKWER[HVZHUHPDQXIDFWXUHG7KH
same equipment was later used in the University of California in Los
$QJHOHVZKHQ%RYHWDQGP\VHOIPRYHGLQWRZRUNDWWKH%UDLQ
5HVHDUFK,QVWLWXWHDQGODWHURQWRWKH8QLYHUVLW\RI6DVVDULDQGÀQDOO\
to Rome. For many years these automated behavioural apparatuses
have been a unique opportunity to study the behaviour of large groups
of animals in an objective way: through their use it has been possible
to trace learning curves, to assess the effects of drugs on behaviour
DQGWRVKRZWKDWOHDUQLQJDQGPHPRU\FRXOGEHTXDQWLÀHGOLNHDQ\
RWKHUSKHQRW\SH,QDGGLWLRQWRWKHVHDXWRPDWHGVKXWWOHER[HVRWKHU
equipments were ideated or improved such as activity wheel to measure circadian rhythms, automated water mazes, visual discrimination apparatuses and so on: though this list of machinery may sound
WULYLDOLWZDVWKDQNVWRWKHVHWHFKQLFDOLPSURYHPHQWVWKDWLWKDVEHHQ
SRVVLEOHWRPDNHVXEWOHDQGUHOLDEOHEHKDYLRXUDODQDO\VHV
3. The decline of behaviourism and the rise of neurosciences and
psychobiology
3DUDGR[LFDOO\,EHOLHYHWKDWWKHSROLWLFDOFULVLVWKDWDIIHFWHGWZRNH\
VFLHQWLÀFLQVWLWXWLRQVLQWKHPLGGOHRIWKHVFRQWULEXWHGWRRULHQW
Bovet’s interests in the direction of behaviour. In fact, since he was
forced to resize his laboratory into a smaller scale, he gave up other
research areas such as electrophysiology and the facilities to synWKHVL]HQHZGUXJVDQGQHXURFKHPLFDOVZKLFKUHTXLUHGDYHU\H[WHQsive research group: after the deep crisis that affected the Institute it
ZRXOGKDYHEHHQYHU\GLIÀFXOWWRUHEXLOGDODUJHODERUDWRU\DQGWR
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UHFUHDWHDYHUVDWLOHUHVHDUFKWHDP,QDUHDOHDUWKTXDNHDIIHFWHG
PDQ\VFLHQWLÀFLQVWLWXWLRQVÀUVW)HOLFH,SSROLWRVHFUHWDU\RI&1(1
(Comitato Nazionale Energia Nucleare) was arrested and the Italian
nuclear programme brought to a halt; in the same year Domenico
Marotta, director of the Istituto di Sanità, was also arrested in the
frame of an obscure business of political rivalry and career-hunting that led to traumatic intervention by the magistrates and brought
research activities to a virtual standstill for years. When the scandal
EURNH DQG EURXJKW GRZQ WKH ,QVWLWXWH·V GLUHFWRU %RYHW DQG RWKHUV
stood up for Marotta. He could scarcely fathom the political and
bureaucratic coils in which the Institute was being enmeshed and was
GHHSO\XSVHWE\WKHLUUDWLRQDOQDWXUHRIWKHVLWXDWLRQXQOLNHWKHVDQJXLQH&KDLQZKRVHYHKHPHQWO\RXWVSRNHQGLDWULEHVHFKRHGWKURXJK
the corridors). Sir Ernst Chain left Italy for the Imperial College in
/RQGRQ/HYL0RQWDOFLQLLQFUHDVHGKHUZRUNLQJSHULRGVLQ6W/RXLV
DQ ODWHU IRXQGHG D ODERUDWRU\ LQ 5RPH ÀQDQFHG E\ WKH 1DWLRQDO
5HVHDUFKFRXQFLO%RYHWOLNHRWKHUVJXHVVHGWKDWOLIHZRXOGEHKDUG
for the Institute, that the scandal would drag on for years and that
OLIHWKHUHZRXOGORQJEHGRPLQDWHGE\FKURQLFULYDOU\DQGLQÀJKWLQJ+HWKXVGHFLGHGWRSDFNKLVEDJVDQGVHHNDQHZSRVLWLRQEXW
TXLWHXQGHUHVWLPDWHGWKHUHVLVWDQFHKLVFDQGLGDWXUHZRXOGSURYRNH
in Italy’s academic corporation. The author of hundreds of scienWLÀFSXEOLFDWLRQVDQGZLQQHURIWKH1REHO3UL]HZLWKGHJUHHVKRQRULV
causa from numerous universities had a hard time trying to win a
FKDLULQSKDUPDFRORJ\EHFDXVHRIKLV¶ODFNRIWHDFKLQJH[SHULHQFH·
However, in 1964 he was appointed professor of pharmacology at
the University of Sassari in Sardinia, where he remained until the
end of the 1960s, alternating his research activities between Sassari
and the Brain Research Institute of the University of California in
Los Angeles (UCLA).
Undoubtedly, apart from being a Nobel prize winner, a factor that
contributed to Bovet’s new position at UCLA, was his search for
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automated, reliable behavioural measures. UCLA, with its Brain
Research Institute, founded in 1959 by Dr. Horace W. Magoun and
Dr. Donald B. Lindsley, where it was also located the Space Biology
/DERUDWRU\GLUHFWHGE\:5RVV$GH\H[WUHPHO\DGYDQFHGLQWHUPV
of automation and computer facilities, was a very interesting site
WRVWDUWDQHZVFLHQWLÀFDGYHQWXUH7KHSHUVRQZKRJDYHDKDQGWR
Bovet and contributed to setting up a behavioural laboratory at UCLA
ZDV$OH[DQGHU.ROLQDELRSK\VLFLVWH[SHUWLQHOHFWURPDJQHWLFÁRZ
measures interested in Bovet’s studies on cerebral circulation and,
more generally, in his automated apparatuses. Kolin, who was also
YHU\JLIWHGLQPDNLQJXSQHZJDGJHWVDQGPDFKLQHULHVDQGDGPLUHG
the behavioural equipment developed at the Istituto Superiore di
6DQLWj LQWURGXFHG %RYHW WR 6KHUPDQ 0HOOLQNRII GHDQ RI 8&/$
6FKRRO RI 0HGLFLQH DQG LQ D PDWWHU RI D IHZ ZHHNV D ODERUDWRU\
was ready at the Brain Research Institute, together with substantial
ÀQDQFLDOVXSSRUWWKLVVHHPHGWRXVDPLUDFOHLQWLPHVLQZKLFKWKH
Italian science was facing a crisis and entering a grey period. Bovet
DFFHSWHG0HOOLQNRII·VLQYLWDWLRQZLWKJUHDWHQWKXVLDVPDERYHDOODV
he had for some time been engaged on research into behavioural
genetics, using inbred strains of mice. These were then quite rare in
Europe but readily available in the USA, where they were used in
UDGLRELRORJLFDOUHVHDUFKDW2DN5LGJHDQGLPPXQRJHQHWLFVWXGLHVDW
WKH-DFNVRQ/DERUDWRU\LQ%DU+DUERXU+HWKXVOHIWIRU/RV$QJHOHV
DQGZRUNHGIRUVRPH\HDUVRQWKHHIIHFWVRIFKROLQHUJLFDQGDGUHQergic drugs on behaviour. Also involved was James L. McGaugh of
WKH8QLYHUVLW\RI&DOLIRUQLDDW,UYLQHZKRKDGZRUNHGZLWK%RYHWDW
the Institute in Rome.
In the middle of the 1960s, the behavioural sciences in the USA were
MXVWHPHUJLQJIURPDVWULFWEHKDYLRXULVWDSSURDFKLQÁXHQFHGE\WKH
FKDULVPDWLF ÀJXUH RI %XUUKXV ) 6NLQQHU   DQG E\ KLV
school. Behaviourism was mostly environmentally and functionally
oriented, thus denying the importance of any research on the struc-
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ture and function of the brain (therefore it was of no use opening
WKH´EODFNER[µ²WKHEUDLQWRXQGHUVWDQGEHKDYLRXU DQGWKHUROHRI
biology, genetics, and individual differences. To behaviourists, still
H[HUWLQJLQWKHVDVWURQJLGHRORJLFDODQGDFDGHPLFKROGLQWKH
USA, it was basically similar to study the behaviour of a pigeon, a rat
or a human being, since they considered that the laws of behaviour
were substantially identical for all animals. Thus, behaviourists were
not interested in individual differences, comparative analyses, the
evolutionary roots of behaviour nor, of course, in penetrating neural circuits and in tracing brain-behaviour correlations. This position
ZDVDWWDFNHGE\WKHZHOONQRZQSV\FKRORJLVW)UDQN%HDFK 
 DXWKRURIDVHPLQDODUWLFOHHQWLWOHG´7KHVQDUNZDVDERRMXPµ
in favour of an integration of ethology and comparative psychology.
At UCLA and the BRI a number of “neuroscientists” (a term just
created by Francis O. Schmitt), such as Horace Winchell Magoun
(1907-1991, who discovered the reticular formation together with
Giuseppe Moruzzi), John Douglas French (1911-1989) a distinguished neurosurgeon and investigator, Samuel Eiduson (1918 DNH\ÀJXUHLQWKHVWXG\RIWKHUROHRIVHURWRQLQLQWKHEUDLQ
and many others favoured a strong psychobiological evolutionary
approach and contributed, together with Bovet, to a real change of
direction in respect to the usual behaviourist approach.
4. Assessing behavioural individuality
7KHPRVWVLJQLÀFDQWDSSURDFKLQWKLVGLUHFWLRQFDPHIURP%RYHW·V
studies on the effects of nicotine on behaviour, a research in line with
KLV FODVVLFDO ZRUN RQ FKROLQHUJLF DQG DQWLFKROLQHUJLF DJHQWV 7KH
ÀUVWUHVXOWVRQWKHDFWLRQRIQLFRWLQHRQEHKDYLRXULQGLFDWHGWKDWWKH
HIIHFWVH[HUWHGE\QLFRWLQHZHUHVWLPXODWLQJRUGHSUHVVDQWGHSHQGLQJ
RQWKHJHQHWLFEDFNJURXQGRIWKHDQLPDOVDIDFWWKDWVKRZHGKRZ
important individual differences are in terms of drug reactivity. Ever
since that time Bovet’s (and my) interest in psychopharmacology
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KDV EHHQ ÀOWHUHG WKURXJK D JHQHWLF DSSURDFK7KH WHUP ´SV\FKRSharmacogenetics” had still to be invented, although several different
research groups were already interested in the problem of individual
reactivity to drugs from both a quantitative and a qualitative point
RIYLHZ$ÀUVWVFUHHQLQJRIWKHEHKDYLRXUDOHIIHFWVRIQLFRWLQHDQG
nicotinic agents revealed clear-cut differences when different mouse
strains were considered: contrasting reactions characterized various
inbred strains that very soon appeared to be an interesting model
for understanding the neurochemical and neurophysiological correlates of the observed divergent effects. Thus, Bovet used neuroactive
GUXJVDVSUREHVWRH[SORUHWKHQHUYRXVV\VWHPDQGWRJDXJHWKHYDULability of nerve structures and behaviour. These studies in psychopKDUPDFRORJ\DQGSV\FKRSKDUPDFRJHQHWLFVZHUHVRRQWREHÁDQNHG
by studies into behavioural genetics based on the use of selected
strains of rodent and inbred strains of mice. One of the most interesting results of these studies involves the demonstration of the role
played by genetic factors in conditioning certain aspects of learning
and memory:
7KHÀQGLQJVUHSRUWHGKHUHVXJJHVWWKDWWKHUHDUHDWOHDVWWZRUHDVRQV
IRUXVLQJLQEUHGVWUDLQVLQSV\FKRELRORJ\ L WKHH[WUHPHEHKDYLRUDO
homogeneity of the individuals belonging to the same strain, and
(ii) the characteristic differences in behavioral traits of each strain.
These inbred strains provide the psychobiologist with unlimited
groups of individuals presenting a homogeneous adaptive behaviour.
7KLVDYDLODELOLW\LVSDUWLFXODUO\LPSRUWDQWLQYLHZRISUHYLRXVGLIÀculties and problems surrounding the establishment of learning and
retention curves in laboratory animals1.
Since 1965 the approach of Bovet’s group became geneticallyoriented in order to assess the effects of a number of cholinergic,
noradrenergic and later dopaminergic agents in terms of their action
RQGLIIHUHQWJHQHWLFEDFNJURXQGVWKDWLVWRVD\LQWHUPVRIWKHTXDOLtative and quantitative receptor patterns and the neuronal systems
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involved. As already noted, drugs were interesting mainly as tools
for scanning the brain and behaviour rather than because of or in
DGGLWLRQWRWKHLUSRVVLEOHWKHUDSHXWLFHIIHFWV<HDUDIWHU\HDUH[SHULPHQWDIWHUH[SHULPHQWLWZDVHYLGHQWWKDWLQFRQWUDVWWREHKDYLRXULVtic tenets, the brains of different species, strains or individuals were
FKDUDFWHUL]HGE\DKXJHGLYHUVLÀFDWLRQRIH[SUHVVLRQRIERWKQHUYRXV
VWUXFWXUHVDQGEHKDYLRXUV)RUH[DPSOHDODUJHYDULDELOLW\LQWKHOHYels, turnover and cerebral distribution of neurotransmitters responsible for different patterns of arousal and energy-deployment mechaQLVPVZDVGHVFULEHG,QWUDVSHFLÀFYDULDWLRQVLQEUDLQFKHPLVWU\DQG
neurotransmitter turnover, in addition to a number of morphological
measures involving brain size, hippocampal volume, hypothalamic
or limbic organization, were evident in mice during both development and adult age. When considered in terms of learning and memory, these neurochemical, neurophysiological and neuroanatomical
variations result in both clear-cut memory differences, a fact that
does not necessarily imply that “basic” memory mechanisms must
EHGLIIHUHQW0DQ\ÀQGLQJVLQGLFDWHWKDWWKHQHXURELRORJLFDOPHFKanisms involved in memory consolidation are essentially similar
within and across species since they are based on almost identical
functional or structural changes at the neuronal level. However, a
number of sensory, arousal, attention, or emotional processes may
impair or improve the different “basic” mechanisms of memory, that
LVWRVD\WKH\H[HUWDPRGXODWLRQRQPHPRU\SURFHVVHV,WLVWKLV
modulation that is affected by different brain chemicals and by a
QXPEHURIGUXJVWKDWFDQH[HUWSURIRXQGHIIHFWV
5. Genetics and behaviour
These studies, initiated at UCLA were in fact to continue in Rome,
where Bovet was invited in 1969 by the Faculty of Natural Sciences
as Professor of Psychobiology, a new discipline for Italy, where
idealistic schools and attitudes still predominated in psychology.
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In Rome, Bovet created the Laboratory of Psychobiology and
Psychopharmacology of the Italian National Research Council,
which he directed for ten years, still continuing his activities in the
ÀHOGRIEHKDYLRXUJHQHWLFVXQWLOKHUHWLUHGLQ%\IROORZLQJD
classic Mendelian genetic approach, Bovet demonstrated that some
behaviour patterns possess important biological components in that
WKH\GHSHQGRQVSHFLÀFGLIIHUHQFHVLQWKHQHUYRXVV\VWHPDWWKHOHYHO
RIQHXURELRORJLFDOVWUXFWXUHVIURPQHUYHUHFHSWRUVWRWKHH[WHQVLRQ
of some cerebral nerve nuclei. He proposed that research in the neurosciences and psychobiology should be based on certain particular
strains characterized by opposite phenotypes:
These three inbred strains of mice and their F1 hybrids seem to be
a very useful model for a genetic approach to the biological aspects
of learning. The results of different biochemical estimates suggest in
part that these lines and their crosses not only differ in behaviour but
also in some critical brain chemicals. Mandel and his group found
large regional differences between these strains when their cholinergic and adrenergic levels and turnover were measured. Also the
brain level of dopamine and cyclic AMP were found to be different
in these strains2.
This highly innovative genetic approach implied that different
behavioural aspects were regarded as phenotypes, thus shedding
OLJKW LQVLGH WKH IDPRXV ¶EODFN ER[· 7KH DSSURDFK ZDV DOVR FRQnected with the important topic of the variability of neurobiological
VWUXFWXUHVGXHWRERWKJHQHWLFDQGHSLJHQHWLFIDFWRUVVLQFHWDNHQXS
by Gerald Edelman in his theory of ‘neuronal Darwinism’. Later
on, with the development of molecular biology, behaviour genetLFVIRXQGQHZKRUL]RQVWKURXJKWKHXVHRIWUDQVJHQLFDQGNQRFNRXW
animals (mostly mice). The Mendelian approach, based on crosses
of inbred strains, is today outshined by more selective and powerful
tools but these rest on those studies demonstrating that many behav-
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ioural patters are characterized by neurobiological roots that it is
possible to identify and, in some instances, manipulate.
7KHUHLVDÀQDODVSHFWRIWKHULVHRISV\FKRELRORJ\WKDWVKRXOGEH
considered: not only at its beginnings the biological approach had its
ÀHUFHRSSRQHQWVLQWKHVFKRODUVRIEHKDYLRXULVPEXWLWDOVRHQFRXQtered a strong ideological hostility from the more radical groups at
the beginning of the 1970’s. It was feared that it would legitimate
social or class differences by implying that “all was in the genes”
rather than in the culture. In Italy, where political life was somewhat
radicalized, many psychiatrists, psychologists and even neuropharmacologists tagged the genetic approach as being conservative and
OLNHQHGLWWRDNLQGRIURXJKUHGXFWLRQLVP$VLPLODUSRVLWLRQZDV
held on a different ground by a number of philosophers and sharp
dualists in favour of a completely immaterial mind: I still remember
a meeting in Luzern, Switzerland, in which John Eccles manifested
his harsh opposition to the idea that also individual neural differences might result in behavioural differences, though the subject of
P\WDONZDVUHVWULFWHGWRWKHEHKDYLRXURIPLFH'HVSLWHWKHVHUDGLFDO
positions, the use of drugs as tools for scanning brain functions and
a genetic dissection of behaviour has proved one of the most important approaches to modern neuroscience. If today’s theories of mind
UHÁHFWHPSLULFDOHYLGHQFHUDWKHUWKDQDEVWUDFWSRVLWLRQVLWLVDOVRGXH
to the role of psychopharmacology and behaviour genetics. Today’s
students do not fully appreciate that, less than four decades ago, our
NQRZOHGJH RI WKH EUDLQ ZDV OLPLWHG WR D VPDOO QXPEHU RI QHXURchemical, neurophysiological, pharmacological and clinical data.
7KDQNVWRVHYHUDODSSURDFKHVEDVHGRQKHDOWK\UHGXFWLRQLVPVXFK
DVWKRVHRIWKHSK\VLRORJLVWVZKRFRQVLGHUHGWKDWZKDWZDVNQRZQDW
the peripheral (nervous) level would prove useful at the central level,
ZHNQRZPXFKPRUHDERXWFRJQLWLRQHPRWLRQDQGDERXWWKHGUXJV
that affect these processes.
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Bovet was a realist aware both of what could be done in a given
situation and of what would instead cause too many problems. His
VFLHQWLÀFFKRLFHVDOVRUHÁHFWWKLVDVSHFWLHKLVDELOLW\WRVHOHFWDUHDV
of research where it was possible to compete with groups far better
endowed in terms of funds, organization and human resources not
KHDGRQEXWWKURXJKLQQRYDWLRQVFLHQWLÀFEULFRODJHDQGFUHDWLYLW\
In any case, it was essential for Bovet to press forward and overcome
all possible obstacles in that science was central to his system of valXHV+LVDXWRELRJUDSKLFDOERRN3 ends with the following words:
My generation unhesitatingly followed the enlightened conception
RIVFLHQFHDVDVRXUFHRISURJUHVVDVEHLQJJRRGE\GHÀQLWLRQDQG
my opinion remains unchanged despite the terrible applications that
KDYH PDUNHGRXUFHQWXU\LQWKHÀHOG RISK\VLFV:KLOHLWGRHVQRW
DSSHDUSRVVLEOHDV\HWWRFRQFHLYHRIDFRQVLVWHQWDQGÁDZOHVVV\VWHP
RIVFLHQWLÀFWKRXJKWDWWKHOHYHOVRIORJLFDQGHWKLFVLWZRXOGLQDQ\
case make no sense to believe that wisdom lies in a deliberate return
towards the irrational. Though our knowledge may be fragmentary,
though research may at times have been a source of suffering, this is
certainly no reason to accept a culture of ignorance.
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