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A Study of Thinking. Jerome S. Bruner, 
Jacqueline J. Goodnow and George A. 
Austin. TYiley, New York; Chapman Lt 
Hall, London, 1956. 330 pp. Illus. 
$5.50. 

One of man's most impressive and im- 
portant characteristics is his ability to 
group discriminably different events into 
meaningful and useful categories. For ex- 
ample, although there are an estimated 
7 million or more discriminable colors, 
we get along with only a few color names. 
Or, with little information, people will 
classify others as intelligent or not, 
friendly or not, and so on. Kow, although 
it is clear that such groupings are made 
and are efficient, we have known rela- 
tively little of the way in which intelli- 
gent adults arrive at classifications of 
new events when these events might be 
categorized in a number of different wa) s. 

I n  their attempt to provide an answer 
to this question, the authors of A Study 
of Thinking have written an exciting and 
thought-provoking book. I t  can be rec-
ommended to persons outside, as well as 
within, the field of psychology because of 
its lively and clear prose, and because 
the authors have constantly related their 
findings to parallels in everyday life. 
Finallv. the book is of interest because of ,, 
the proposed solution to the aforemen- 
tioned problem, one that will surely 
arouse controversy in the field of psychol- 
osy. 

The  book is divided into three pu t s .  
The  first presents a discussion of the na- 
ture of categories and the problems men 
encounter when using them. The second 
part presents and analyzes experimental 
results from an extensive research pro-
gram. The  third, an appendix, is a worth- 
while discussion of language and cate-
gories by Roger W. Brown. 

I t  is in the second part of the boo!< 
that the authors' thesis is presented. They 
argue that, in attempting to place a new 
event in some category, men approxi-
mate ideal, abstractly describable, ra-
tional "strategies," and that the strategy 
approximated will vary as the experi-
mental conditions change. Furthermore, 
these strategies are conceived of as major 
determiners of individual choices within 
a sequence of choices. An example of 
initial responses in two different strate- 

gies may be given by a man suddenly 
dependent for his existence on eating 
inushrooms but with knowledge of the 
appearance of only one nontoxic type. If 
he could find none of his safe type, he 
might with little risk test one slightly dif- 
ferent and increase his supply by only a 
few mushrooms. O r  he might test one 
differing in several ways from the safe 
one and at greater risk increase his poten- 
tial supply much more. Do experimental 
subjects who make such initially differ- 
ent responses make further choices con- 
sistent with two differcnt strategies? T h e  
range of facts that is incorporated by 
this assumption is impressive. Howev~r ,  
the relations hi^ between the resnonses 
and the inferred strategy is sometime.; 
rather indirect. 

Very likely, psychologists who resonate 
to this type of interpretation will attempt 
to specify more closely the nature of these 
strategies. Others who prefer to think in 
terms of simpler procrsses may attempt 
to formulate these problems in different 
ways. Regardless of the ultimate fate of 
these organizing concepts, this work will 
stand as a major contribution to the psy- 
chology of thinking. 

DON\T,D A. RTIEX-

Univers i t y  of Ca l i forn ia ,  BPIke ley  

S. P. Botkin and the Neurogenic Theory 
of Medicine. L. R .  Borodulin. State 
Publishing House of Medical 'I >ltera- 
ture, Moscow, U.S.S.R., ed. 2, 1953. 
184 pp. ( I n  Russian) 

Sergei Petrovich Botkin, a teacher of 
the physiologist I .  P. Pavlov, played a 
catalyzing role in Russian medicine simi- 
lar to the one played by TVilliam Osler 
in American and English medical prac- 
tice and education. These two great clini- 
cians were almost contemporaries. Botkin 
was 17 years old when Osler was born in 
1849. H e  died a t  the age of 57, the year 
Osler moved his activities from the Uni- 
vcrsity of Pennsylvania to Johns Hopkin5 
University. Both were in many ways 
alike in their keen intellects, their scien- 
tific attitudes to medical theory and prac- 
tice, their abilities to arouse and sustain 
the enthusiasm of their many students ir, 
the investigation and practice of scientific 

medicine, and their breadth of interests 
which far exceeded the boundaries of 
medicine. Both were well versed in the 
physical and chemical sciences of their 
time as well as in philosophy, literature, 
and sociology. Both looked upon medi- 
cine as one important way of serving 
mankind and both exhibited continued 
interest in any activities and develop-
ments that would emancipate mankind 
from the unhappy triumvirate of disease, 
ignorance, and poverty. 

The  one major difference between 
these two men was that, while Osler was 
primarily a great clinician, Botkin was 
a clinician as well as an experimental 
physiologist. H e  was equally at home in 
the clinic and in the experimental labor'i- 
tory. The  environments in which these 
two men worked were also markedly dif- 
ferent. Osler worked in an industrialized 
society in an atmosphere of liberalism 
.ind progressive thought that character- 
ized life in the United States of America. 
Botkin, on the other hand, had to carry 
on his activities in an essentially feudal- 
istic society governed by an unenlight-
ened absolute monarchy with its secret 
police and its omnipresent censor. 

I n  spite of this environmental differ- 
encc, the two men shared many views in 
common. Among other things, these in- 
cluded their appreciation of the impor- 
tance of psychologic factors in health 
and diseasr and the conviction that 
sound medical practice should not be 
limited to pharmacotherapeutics. 

I t  appears that Botliin and Osler rep- 
resented the most rational expressions of 
the general revolt against polypharinacy 
and so-called "heroic" medicine in 
xvhich, to paraphrase Ohler, "large quan- 
tlties of drugs, the actions of which we 
knew little, were poured into bodies, the 
actions of which we knew even lcss." 

T h e  emotional expression of this revolt 
was represented by I-Iahnemann's home- 
opathy and his advocacv of the use of 
highly diluted drugs, and A. T. Still's 
osteopathy and his proscription of the 
use of any drugs and his reliance on joint 
manipulation as the only correct and use- 
ful form of therapy. 

Osler and Botkin, on the other hand, 
attempted to apply the principles of sci- 
r ntific analysis and of the available scien- 
tific facts to the development of more 
rational and effective forms of therapy 
bascd on careful diagnosis and facts de- 
11ved from physiology and pharmacology. 

T h r  author of this book on Bqtkin at- 
trmpts to describe the devclopmcnt of 
Botkin's therapeutic concepts on a back- 
glound of the medical thinking and prac- 
tice then current in Russian, German, 
and French medical circles. T h e  chief 
theme of this book m?y be indicated as 
follon,~: f i )  The  accum~~lat ion of scien- 
tific knowledge by the second half of thr  
19th century exposed the inqdequacy of 

75 



the theory of medicine based on Cullen's 
ideas of humors as the seat of disease. 
( i i )  This was replaced by the "ana-
tomic" or  "localistic" theory of medicine 
developed by Vircho~t in Germany and 
by the "phj siologic" or "neurogenic" 
theory developed chiefly by the Russian 
clinician Botkin and the Russian physiol- 
ogist Sechenov. (i i i)  This neurogenic 
theory is a specific characteristic of Rus- 
sian medical thought that originated 
among a number of Rucsian physicians 
evim before Botkin, who gave it a more 
definite exoression. I .  P. Pavlov and his 
students developed these concepts into a 
system of medicine referred to as "nerv- 
ism." Briefly, the principle of nervism 
emphasizes the importance of the cere-
bral cortex in the regulation of physio-
logic homeostasis, the concept of the 
organism as a whole, and the importance 
of environmental factors (including par- 
ticularly psychologic ones I in health and 
disease. 

According to Borodulin, this neuro-
genic theory of medicine differed froill 
both the philosophy of vitalism and the 
mechanistic concepts in biology. Botkin 
and his follonrers postulated that, while 
all living processes, including the psychic 
manifestations, can be ultimately ana-
lyzed in terms of natural laws, they can- 
not be explained solely on the basis of 
the known laws of physics and chemistry. 
T h e  properties of the biological unit 
(whether it be a single fri,e-living cell or 
a higher metazoan) cannot be predicted 
from the properties of the component 
elements' of the organiini: no more than 
the properties of H,O or of H,O, can 
be explained on the basis of the charac- 
teristics of hydrogen and oxygen. This 
latter fact does not induce the chemist 
to resort to mysticism in explaining the 
properties of H,O or of H,O, or of a 
tobacco mosaic virus molecule. By the 
same token, the biologist does not have 
to invoke mystical vitalicm in order to 
explain biological phenomena, including 
those associated with the activity of the 
cerebral cortex. 

Those who attempted to apply me-
chanically the laws of phyics  and chein- 
istry to biological systems often ended up 
by invoking vitalism in relation to the 
entire organism, because these physico- 
chemical laws cannot explain biological 
integration. For example, Cllaude Bcr-
nard, an  outstanding and careful experi- 
menter v-ho applied physicoche~ical 
principles in  analyzing various isolated 
biologic processes, ne~ertheless resorted 
to the assumption of sonle vital "direc- 
tive force" in the development of an  or- 
ganism from an egg. "'The vital force and 
life," declared Bernard, "belong to the 
metaphysical world." Botlcin and his 
school of thought escaped that pitfall by 
developing the idea of the existence of 
different levels of organization of matter 

in nature, each level of integration pos- 
sessing qualities of its own. T h e  quality 
of life appears a t  a certain level of or-
ganization of particular kinds of matter. 

Within the living organism there are 
various levels of such integration, begin- 
ning with integration within each indi- 
vidual cell and leading up to integration 
of organs and organ systems. T h e  multi- 
cellular organism as a whole is integrated 
by the central nervous shqtem, the cere- 
bral cortex assuming a more dominant 
role in the higher animals, particularly 
in man. This dominant role is maintained 
in relation to somatic, as well as visceral, 
functions and in the synthesis of these 
functions so as to adapt the organism to 
its environment. Il'ith the increasing role u 

of the cerebral cortex in the regulltion of 
physiological homeostasis in higher ani- 
mals, especially in man, there developed 
greater possibilities for impingement of 
psychologic factors on various visceral 
and somatic functions. Thus, th: Botkin-
Sechenov-Pavlov neurogenic theory of 
medicine led to t h ~  emphasis of the im- 
portance of psychologic factors in health 
and disease. 

This philosophy reflected itself in Bot- 
kin's therapeutic principles. Thus, he 
looked upon fever as a defense mecha- 
ism ( in  which the central nervous sys-
tem played an  important role) and did 
not encourage the excessive use of drugs 
in combating fevers, a practice that was 
fashionable among medical circles a t  that 
time. He  advocated the use of drugs with 
care and only when they were definitely 
indicated. Botlrin suggested the need for 
studyiny; the mechanisms used by the or- 
ganism in combating disease: "It is in 
this studying of the natural abortive 
forms [of disease], the learning of the 
methods used by the organism in com-
bating infection, it appears to me, that 
we shall find that path that $\-ill lead us 
to the discovery of recuperatin?, disease-
combating remedies." Botkin urged that 
treatment be directed toward the patient 
and not just toward a localized disease. 

T h e  early physiological orientation of 
Russian medicine is also indicated by the 
folloxring curious facts. Although Rus-
sian medical science and education, likc 
science and education in general, barely 
scratched the surface of Russian society 
during the 19th century (as  compared 
with the Western ~ r o r l d ) ,  nevertheless 
the first Russian chair in physiology, as 
distinct from anatomy, was created in 
1860 and was occupied by Sechenov at 
the St. Petersburg Medico-Surgical Acad- 
emy 14 years before the first professor- 
ship of physiology was established a t  the 
University College a t  London in  1874 
and 16 years before it was created in 
the U.S.A. at Harvard University in 
1876. 

T ~ r e l v e  years beforc Russell H .  Chit- 
tendcn a t  Yale University Sheffield 

School of Science organized the first 
course in physiological chemistry in the 
United States, Alexander P. Borodin was 
appointed to the chair of physiologic and 
organic chemistry in 1862 at the same 
medical academy in which Botkin taught. 
I t  is interesting to note that, in addition 
to his teaching at the Medical -4cademy 
and a t  the St. Petersburg Medical School 
for women, Borodin published more than 
20 papers in physiological and organic 
chemistrv and was the author of about 
the same number of major musical com- 
positions, including the famous opera 
Prince Igor. I n  fact, in the Western 
world Borodin is known almost entirely 
as a great Russian composer and one of 
the originators of the national trend ill 
musical composition based on the utiliza- 
tion of Russian folklore. 

T h e  direction of Pavlov's research on 
the psychic aspects of g3strointestinal 
physiology and later on conditioned re- 
flexes can be traced directly to the iri- 
fluence of the ideas of Botkin. h number 
of Botkin's other students continued to 
develop these therapeutic principles in 
their clinical teaching and practice. O n e  
of these students, V. A. Rilanassein, devel- 
oped a keen insight into psychosonlatic 
factors in disease. H e  insisted that psy- 
chologic factors not only can produce 
temporary disturbances in various vis-
ceral functions but may also lead to a 
host of chronic diseases. 

Manassein's remarks regarding hospi- 
tal environments [ T h e  Importance of 
Ps)chologic Influences (St. Petersburg, 
1877), pp. 141-481 could be read with 
profit by many hospital administrators 
ioday. "In this respect most hospitals 
and clinics present a very unhappy pic- 
ture with their unfriendly uniform wards 
and their dull monotonous daily routines. 
Such shameful conditions in our hospi- 
tals, in my opinion, are no less harmful 
to the patients than all the other errors 
in regard to hygienic and dietetic ar-
rangements, thanks to which many pa- 
tients perish, not because of their dis-
eases, but because of their hospitals." I n  
such hospital environments "the thoughts 
of patients have nothing to concentrate 
on . . . they are therefore invariably cen- 
tered around their own pains. . . . T h e  
first concern of a physician who under- 
stands the significance of psychic influ- 
ences should be with the need for a more 
cozy appearance of the wards. I n  this 
respect, flower arrangements, birds in 
cages, wall pictures, aquaria, and so 
forth, would help us, without interfering 
with hygienic requirements of cleanli-
ness and simplicity, to a large extent to 
remove that uniform dishearteningly 
deadly character which reflects itself at 
present from almost everv hospital, from 
its bare walls, the monotonous uniforms 
and rous  of beds. . . ." 

htanassein advocated the util i~ation of 
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music in hospitals as well as occupational 
therapy and various forms of exercise 
and sports events: "Every well-organized 
hospital should have various devices for 
the occupation and amusement of pa-
tients, for example, newspapers, books, 
chess, cards, lotto, billiards." He urged 
the institution of a program of clinical 
and basic research on psychosomatic fac- 
tors in therapy. 

Another student of Botkin, V. P. 
Obraztsov (1849-1920) called attention 
to the close relationship between the dis- 
turbances of visceral and somatic func- 
tions, problems of referred pain, the 
neurasthenic heart, and the role of auto- 
suggestion in cardiovascular disease. 

This book represents an important con- 
tribution to the history of Russian medi- 
cal practice and philosophy. I t  contains 
a great deal of material entirely unfa- 
miliar to medical scientists in the West- 
ern world. 

The book also demonstrates the lack 
of communication and of cross-fertiliza- 
tion of ideas between Russian and West- 
ern (particularly English-American) 
medical and biological laboratories and 
clinics and the resultant mutual igno-
rance and lack of appreciation of each 
other's achievements. Osler knew not of 
Botkin, nor Botkin of Osler; both would 
undoubtedly have profited from ac-
quaintance with each other's ideas. 

This lack of mutual understanding 
still persists and is evident in the over-all 
approach of Borodulin. In discussing 
the development by Pavlov, Bykov, 
Speranskii, and others of the Botkin-
Sechenov concepts of cortical integration 
and of the l i ~ i n g  organism as a homeo- 
static unit, he seems to b~ unaware of 
the important contributions in this field 
by British and Ain~rican physiologists. 
For pxample, the appearance of Sher-
rington's T h e  Integratzte Action of the 
Ner tous  Sys tem in 1906 is not men-
tioned. LTor is there any indication of 
familiarity with Fulton and Kell~r 's  
demonstration of thc principlp of en-
cephalization in their elegant publication 
T h e  Sign of Babinski-a S tudy  of the 
Eto lu t ion  of Cortical Dominance in Pri- 
mates, or with Fulton's lo-e x t ~ n s i ~ e  
botomy studies in relation to behavioral 
problpins in priinat~s. 

Studies related to the organism as a 
unit havr occupied the crntrr of atten-
tion of a number of investigators for 
many years and in many lands. Jacques 
Loeb analyzed some of these problems 
brilliantly in T h e  Comparatiue Physiol- 
ogy of the Brain and Compatatiue Psy- 
chology (1902) and in his book T h e  Or -  
ganism as a M'hole (1916). J .  B. S. 
Haldane wrote in 1922: "The only way 
of real advance in biolo~y lies in taking 
as our starting point, not the separated 
parts of an organism and its environment, 
but the whole organism in its actual rela- 

tion to environment, and defining the 
parts and activities in this vhole in 
terms implying their existing relation-
ships to the other parts and activities." 

The effects of emotions on body proc- 
esses have been the subject of investiga- 
tion and discussion by many scientists, 
from William Beaumont's Experiments 
and Observations on the Gartric Juice 
and the Physiology of Digestion ( 1833) 
to A. J. Carlson's T h e  Control of Hunger 
in Health and Dzsease (1916), W. B. 
Cannon's Bodily Changes in Pain, 
Hunger, Fear and Rage (1920), and the 
excellent current studies conducted by 
Stewart Wolf and Harold Wolff and 
Hans Selye's extensive investigations on 
stress. As a matter of fact, observations 
on psychosomatic effects go back to an- 
tiquity. Maimonides, the famous Hebrew 
physician-philosopher of the 12th cen-
tury, emphasized the importance of eino- 
tions in health and disease (letter to the 
Sultan Saladin). The appreciation and 
further development of scientific prin-
ciples can best be achieved by maintain- 
ing a broad historical and geographic 
perspective. 

This lack of cominunication is not, 
however, one-sided. British and Ameri- 
can physiologists failed to appreciate and 
benefit from the contributions of Rus-
sian physiologists. As is pointed out so 
succinctly by Fulton in his Frontal Lo- 
botomy and Affectzve Behatior: "Al-
though the Russian School had a clear 
awareness of the importance of cortical 
representation of many visceral functions, 
neurologists and neurophysiologists In 
general were extraordinarily slow to ap- 
preciate the broad significance of these 
earlier disclosurps." 

The elucidation of thp role of psycho- 
logic factors in the development of dis- 
ease and the development of an in t~gra-  
tive approach to medical research and 
practice could best be achieved not by 
periodic mutual "sniping." but by con-
sistent attpmpts at closer coininunication 
and a dev~lopment of mutual apprecia- 
tion between Russian and Wpstprn mpdi- 
cal scipntists and practitioners. 

SAMUELA. CORSOX 
University of Arkansas School 
of Medicine 

Cours de Physique Gdndrale. Electricit&. 
A l'usage de l'enseignement superieur 
scientifique et technique. G. Goudet. 
Masson, Paris, ed. 6, 1956. 899 pp. 
Illus. Cloth, F. 5100; paper, F. 4500. 

This large and well-appointed book is 
one of a series of advanced textbooks in 
general physics for university students. 
In addition to the material usually found 
in American textboolcs for graduate stu- 
dents, it contains a considerable amount 

of descriptive inaterial dealing with elec- 
tric measurements, instruments, and 
machinery written in a more elementary 
style. Beginning with a brief introductory 
section on vector calculus and the mathe- 
matical treatment of periodic functions, 
it leads the reader through the classical 
theory of electrostatics, direct currents, 
magnetostatics, and quasi-stationary elec- 
tromagnetic phenomena to the general 
formulation of i\/faxwell's equations and 
the theory of electromagnetic waves. In  
a final section, the author discusses thc 
properties of charged particles, x-rays, 
atomic and molecular structure, elemen- 
tary quantum mechanics, electric and 
magnetic properties of solids, and elec- 
tron tubes and semiconducting devices. 

The classical electromagnetic theory is 
developed in the conventional manner. 
The theorems are precisely enunciated, 
and the derivations are detailed enough 
to permit independent study. Many rep- 
resentative problems are carried to a 
complete solution, and Maxwell's equa- 
tions are illustrated by many applica-
tions. On the other hand and in accord- 
ance with European practice, student 
exercises are not included. The mks sys- 
tem of units is used throughout. 

Although the book does not seem to 
present new approaches to the study of 
its field, it is clear, comprehensive, and 
up to date. The typographic arrangement 
is excellent and makes it easy to follorv 
the derivations. 

I. ESTERLIANN 
O f i c e  of Naval Reseaich 

Parasites and Parasitism. Thomas JV. R4. 
Cameron. Methuen, London; W i l ~ y ,  
New York, 1906. 322 pp. $6.75. 

This book dpparts from the polnt of 
view and emphasis found in most pres- 
ent-day textbooks of parasitology. I t  
widens the concept of parasitiqm to in- 
clude, in addition to parasitic animals, 
bacteria, fungi, spirochetes, viruses, and 
rickpttsiae and includps amonq the ani- 
mal parasites the parasitic annelids, crus- 
taceans, mollusks, and vertebrates not 
usually in( luded in para5itoloqical text-
books. Moreover, parasitzsm is used in 
the widpr sense of including the whole 
gamut of relationships from extreme 
pathog~nicitj to symbiosis. Parasitism is 
v i~wedas a biological phenoin~non with 
examples chosen froin fiplds widely sepa- 
rated systelnatically. Thus there is little 
emphasis upon the medical and veteri- 
nary aspects of parasitism, except by vir- 
tue of the fact that the parasites in-
yolked in producing dispase in man and 
animals are often better known than the 
forms of little or no economic impor- 
tance. 

,4lthough the discussion of parasitism 
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