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I. SCIENCE, CULTURE AND SOCIAL STRUCTURE 

Japanese Perspectives 

On November 22, 1901 professors and students of the Tokyo Imperial 

University Medical School held exercises honoring Dr. Erwin Baelz on the 
twenty-fifth anniversary of his appointment to the faculty. Seemingly — 

ignoring the purely ceremonial nature of the occasion, the German physician 

chose to unburden some of his accumulated frustrations in replying to the 

greetings of his Japanese colleagues and commented as follows on the state of 

science in Japan at that time: 

It seems to me that in Japan erroneous conceptions about the origin and nature of 
Western science are widely prevalent. It is regarded as a machine which can turn out 

so much work every year....which can without further ado be transported from the 

West to any other part of the world, there to continue its labors. This is a great 
mistake. The Western scientific world is not a piece of machinery, but an organism 

and like every other greanism, if it is to thrive, it needs a particular climate, a 

particular atmosphere. 

Baelz especially criticized what he thought was a tendency of the Japanese to 

seek the “latest acquisitions of science, instead of studying the spirit which 

made the acquisitions possible.” 2 

The retiring German professor was saying, in effect, that science in Japan 

despite thirty years of sustained growth had remained epiphenomenal and 

largely uncreative, continuing to rest lightly on the surface of a culture 

indifferent to its values and impervious to its influences. A historian taking 

note of these strictures several decades later might well be disposed to regard 

them as the angry words of a man displeased at being eased out of an 
agreeable position to make room for a Japanese. Indeed, they may have been 

just that. There is, however, one very important reason for treating the 

German scientist’s remarks as something more than an expression of personal 

resentment. That is the remarkable extent to which succeeding generations of 

Japanese scientists have themselves bemoaned the supposed lack of creativity 
in prewar science and its “peculiar” relationship to society and culture. 
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Modern critics have leveled four principal accusations against prewar 

science, of which one involves the old issue of “copying.” The exponents of 

this thesis, who stress the key role of the government in the promotion of 

science, have claimed that high-level government officials had little interest in 

scientific research and preferred to promote science by importing knowledge, 

techniques and skills from abroad. The government’s awareness of science in 

the words of one scientist, was dominated by an “‘illusion of copying 

everything-”° and to that extent it failed to understand science correctly or 

support it adequately.4 

Others assert that traditional Japanese ways of thinking were so irrational 
as seriously to inhibit the development of scientific thought. Dr. Nakamura 

Hajime, a leading exponent of this thesis, has said certain features of the 

Japanese language encouraged irrationality. He observes, for instance, that 

Japanese has no established method for creating abstract nouns, lacks the 
infinitive form of the verb and the relative pronoun “which,” and tolerates 
frequent changes from one grammatical construction to another within the 
same sentence.” Others who emphasize the influence of “‘irrationalism’’ 
attribute its persistence to attitudes toward nature ,® tradition-inclined 
ideological movements in the Meiji Period (1868-1912)? and an excessive 

concern with practical social and political needs by early Japanese scientists 

which obscured their awareness of the need for intellectual reforms.® 
Yet a third group claims the “peculiar” nature of the institutionalization 

of Japanese science results from the historical fact of its having entered the 

country “separated from industry.” One interpretation of this view, 
expressed by the Japanese Communist Party and Kobe University physics 
professor, Dr. Yuasa Mitsutomo, among others, states that science’s lack of a 
well-developed, independent base in Japan’s private industry made it 
excessively dependent on support by the government and thus vulnerable to 
various kinds of state “interference.”” Yuasa suggests such interference was 
possible because Japanese scientists had no tradition of resisting authority as 

Furopean scientists did. But other critics who stress the relationship of 

science to industry as an important factor in its later development say 
Japanese science in any event lacked a tradition of scientific thought 
sufficiently powerful to resist the government’s “semi-feudal absolutism” 
successfully. 0 They attribute the weakness of scientific thought in Japan to 
the timing of the Meiji Restoration in world history on the assumption that 
science and technology are largely a function of economic development. In 
their view, consequently, because Japanese capitalism in 1868 was so 
backward compared to European capitalism, the state had to intervene on its 
behalf and in doing so necessarily caused technology and science to become
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dependent on itself as well. Such dependence is then said to have “distorted” 
their development. 

Finally, it is held that either the formal organizational arrangements! 1 

within which science existed or the behavior of scientists themselves were 

responsible for certain alleged shortcomings. In particular senior scientists are 

charged with perpetuating a “feudalistic apprentice system” of recruitment 

and socialization in dealing with students and younger colleagues, exercising 

such control over them that free exchange of views within the research group 

and cooperation with members of differefit groups were obstructed or even 
precluded. Whether these practices occurred with greater frequency than 
could have been the case in Western countries is not an issue for these critics 

as all assume that to be true. Disagreement focuses rather on the question of 

whether the motivations of prewar scientists were “improper”’ to begin with, 

or alternatively, whether these motivations became deviant because certain 
formal organizational arrangements channeled them in certain ways. Con- 

sidering the large number who believe the university chair system (koza seido) 

had adverse, effects on research, it appears that most favor the latter 

possibility. 3 Yet even among those attributing principal blame to organiza- 

tion, ambivalent tendencies toward the other point of view persist. This is 

seen, for instance, in the writings of Dr. Sakata Shoichi, a leading physicist at 
Nagoya University who has been among the most influential critics. 

In 1947 Sakata published an essay called “Research and Organization” in 

which he criticized senior Japanese scientists for allegedly obstructing 

cooperation and criticism but claimed the chair system was ultimately 

responsible for these problems. However, he went on to make the interesting 

claim that a new form of organization introduced at Nagoya University had 
substantially reduced such practices in his department.! The innovation to 

which he referred was the laboratory council system proposed originally in 

1939 by the British physicist, John Desmond Bernal.t° At Sakata’s 

instigation a laboratory council was established in the Nagoya University 

Physics Department and every researcher given an equal voice in it, 

diminished but slightly by a democratically elected chairman. The stated 

objective was to encourage a “democratic spirit” among the researchers and 

this had largely been achieved after a one-year trial, according to Sakata, as 

even the chairman’s ideas had received their share of criticism from the 

younger physicists. | 

Despite the optimism of these early claims it should be noted that later 

participant-observers took a much less sanguine view of the new reform than 

Sakata had done. In 1963 two of his colleagues, Dr. Otsuki Shoichiro and Dr. 

Nojima Tokukichi described the laboratory council’ system as follows: 
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Whenever the [social and cultural] forces to support it were lacking, the new system 
even became a means for concealing the contradictions within the old system. One 

may question whether the [formal] signs of democratization actually brought into 

being conditions encouraging either greater freedom for the individual researcher to 

develop his abilities or more effective cooperation among researchers. The laboratory 

council system retains within itself the perpetual danger of degenerating into the 

chair system compared to which it represents only a change in form. 

Sakata himself had been aware of this possibility, however; for in the 1947 

essay he wrote: “Democratization of research organizations will be extraor- 

dinarily difficult without democratization of the entire society.’ While not 

wishing to pursue this point just yet, it may be suggested that in this case at 

least, changes in organizational arrangements apparently did not have the 

impact on interpersonal relations which some sociological theory would 

presumably have predicted. 

When each of the preceding arguments is carefully analyzed three basic 
conclusions emerge. Two are reasonably self-evident and are universally 
accepted among the Japanese critics mentioned here: that science in Japan 
was not very creative in the prewar period; and that science remained 

culturally epiphenomenal in the sense that certain social and cultural values 

associated with its presence elsewhere were not accepted in Japan within 

either the scientific community or the general society. The third conclusion, 

by contrast, is much less obvious and is not universally shared. It would hold 

that science, so far as it was epiphenomenal remained uncreative; and that to 
the extent it may have been uncreative, remained epiphenomenal. Such a 

conclusion necessarily follows from arguments advanced by the first and 

fourth groups of critics but is not implicit in those of the other two, though 

many of them do believe Japanese science was uncreative nevertheless. This is 

a point of some importance to which the discussion will return later on. 
The question remains, however, whether any of these conclusions should 

be accepted. It cannot be conceded at the outset, for instance, that Japanese 

science was epiphenomenal in this sense. Such a proposition, if true, could 

only be established by certain comparisons between science in Japan and 

science elsewhere. Accordingly, the question of whether Japanese science in 

the prewar period was really epiphenomenal or not will be the first to be 

taken up in the following discussion. Later it will be suggested that science in 
prewar Japan was in fact epiphenomenal, a conclusion which leads to the 

second question: why? The third question, then, will focus briefly on 

creativity. No attempt will be made to evaluate prewar science either in 

general or in any of its specific manifestations. Rather, the question
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considered will be of the form, to the extent Japanese science was uncreative 

in some demonstrable way, could any of the arguments described earlier 

contribute substantially to an acceptable explanation? 

These questions will be considered within the framework of a specific case 

study, the institutionalization and development of the biomedical sciences in 

Japan, especially bacteriology, during the latter part of the nineteenth 

century and the first two decades of the twentieth. In order to establish 

certain points in the argument specific comparisons will be made with the 
situation in Germany during the same period. But before proceeding directly 

to the case study it is necessary first to discuss in greater detail several aspects 

of the charges leveled against prewar science by its critics and to point up 

their relationship to a more comprehensive body of sociological theory. 

The Functionalist Perspective 

It is often argued, as indeed most of the Japanese critics cited here do, that 

scientific research requires the maintenance of certain values!® in whose 

absence science cannot function. In accord with this view modern function- 

alist sociology has defined science as a social system integrated‘by these value 

orientations and even claimed their maintenance within the scientific 
community explains the persistence of science through time}? The best- 

known definition of these value-orientations is probably Professor Talcott 

Parsons’ pattern-variable scheme in which science is said to require adherence 

to the values of universalism, achievement, functional specificity, affective 

neutrality and collectivity orientation.2° Moreover, Parsons would say, the 

practice of science must by definition be characterized by adherence to these 

values at three levels of generality. In decreasing order these may be described 

as the level of philosophical or epistemological orientations, the level of 

institutional or organizational norms and, at the lowest level, personal value 

commitments.2! Within this analytical framework, of course, the term 

“institutionalization” of science refers primarily to inculcation of the 

necessary values at all three levels.22 

This approach to science has certain implications for the view function- 

alists adopt concerning the historical relationship of science to culture and 

social structure. If it is true, in other words, that science cannot flourish 

without certain values which, for the sake of this discussion are assumed to be 

at least similar to the above-mentioned pattern-variables, one can only 
conclude that in the culture or society “receiving” it, science in varying 

degrees will replace or destroy those values which conflict with its own. From 

_a functionalist point of view science could be said to produce “standardized 
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contexts of experience” 2? in every society or culture where it becomes 

established, a hypothesis which Kenneth Downey has termed the Destruction 

Theory of the institutionalization of science. 24 

Arguments advanced by two groups of Japanese critics seem to define 

science precisely as functional analysis has done and thus subscribe 

necessarily to the Destruction Theory of its relationship to culture and social 
structure. Their contention in essence amounts to saying that science “‘ought” 

to have destroyed certain aspects of the traditional culture and social 

structure but failed to do so because certain basic values associated with 

science in other countries were not accepted in Japan. Consequently, the 

process by which science became established (not “institutionalized”) there 

was somehow improper, deviant or peculiar. The implication of the copying 

thesis is that this occurred because the government’s policies precluded the 

necessary socialization in research. The argument about formal organization, 

on the other hand, suggests the chair system was to blame because it gave 

senior professors too much power and restricted horizontal movement 

between research groups; while the argument about behavior merely says the 

requisite values were not institutionalized without providing any explanation. 

In response, this paper will endeavor to show that these arguments are 

incorrect, that the assumptions on which they are based are dubious and that 

they are incompatible with the empirical evidence. 

Critics emphasizing the importance of irrationalism, language and historic- 

al factors, on the other hand, seem to accept quite a different set of 

theoretical assumptions while reaching similar conclusions about the epiphe- 

nomenality and uncreativity of prewar science. Of strategic importance for all 

of their claims is a definition of science as ideas rather than one based on 

values. Moreover, there is an implicit assumption that ideas under certain 

conditions may be regarded as independent variables in socio-historical 

analysis. Thus some areas of Japanese science might have been uncreative in 

their view because of linguistic inadequacies while science in general could 

have remained epiphenomenal due to certain historical factors or failures of 

ideology. 

The position taken in regard to these arguments will be that they are 

essentially valid in so far as they lead to a more accurate empirical description 

of Japanese science in its relations to culture and social structure and help 

substantially to answer the three questions posed earlier. While not 

necessarily accepting the conclusions they reach about creativity, their basic 

assumptions seem potentially compatible with a different conclusion and at 

the same time capable of providing valuable clues to any potential answer to 

the third question.
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It may be immediately objected, of course, that functionalism also affords 
ideas a high degree of autonomy or independent variability in the creation, 
though not the application, of other scientific ideas. Indeed, Parsons said 

precisely that in a 1938 essay.2° In practice, however, functionalists have 
invariably proceeded from institutional structures to cognitive ones in their 
analysis of science, explaining the creation of scientific ideas as a function of 
certain value orientations and formal organizational arrangements, a pro- 
cedure which seemingly denies the very autonomy with which scientific ideas 
are said to be endowed.2© 

Functionalism’s explicit assumption that values can be regarded as 
non-problematical and given appears to be the principal source of this 
contradiction. In Professor Parson’s words: “The whole nature of the theory 
of action in general is....such that precisely with respect to variability of 
structure, patterns of value orientation as the focus of institutionalization 
must play a crucial role,”2? Moreover, functional analysis displays notable 
inconsistency in its use of the value-orientation concept. In sharp contrast to 
the levels of philosophical or epistemological orientation and institutions 
where values or norms are treated as the independent variable, at the level of 
actual human behavior values become a product of interpersonal relations 
which, in turn, are partially a product of formal organizational arrangements 
— being thus regarded as a dependent variable. (Although the concept of 
functional equivalents resolves this contradiction in certain cases, it is not 
relevant to the particular issue this paper will raise — whether certain 
allegedly fundamental values are needed at all below the highest level of 
generality). Nor is such confusion merely the result of using one term where 
another should have been introduced; since the pattern-variable scheme by 
definition covers all three levels. This assumption, it is argued, leads to 
conclusions about the relationship of science to culture and social structure 
which are unsound in general. Moreover, in the Japanese case particularly it 
will be asserted that functionalist assumptions produce conclusions about the 
relationship of science to culture which are demonstrably inconsistent with 
the empirical evidence. 

How can the validity of these arguments be demonstrated? Because of 

their basic assumption that values are given and non-problematical at all levels 

of generality, functionalists have typically stressed the role of formal 

organizational arrangements in either facilitating or inhibiting the ability of 

individuals to act in accord with the values of science. While the possibility 
that more than one behavior pattern can uphold the necessary values is not 

only admitted but even insisted upon, there are clearly limits to the amount 

of possible variation. Ultimate failure to uphold the values of science, of 

 



116 SCIENCE AND VALUES 

course, means by definition that creative science cannot be done. 

Among the most provocative studies incorporating functionalist assump- 

tions are those of Joseph Ben-David and Awraham Zloczower concerning the 

biomedical sciences in nineteenth-century Germany. They have argued in 

various papers2® that the formal organization of German academic medicine 

exercised an inhibitory influence on the productivity of medical research 

there and did so by encouraging inappropriate patterns of behavior among 

scientists. It is interesting to note that the eminent Japanese bacteriologist, 

Kitasato Shibasaburo (1853-1931), trained in Germany at that time and well 
acquainted with conditions there, made precisely the same argument with 

reference to the Tokyo University Medical School (and the institutions 
modeled on it) in Japan, claiming that similar patterns of behavior among 

biomedical scientists in the two countries resulted from the same cause. The 

studies of Ben-David and Zloczower concerning Germany and Kitasato’s 

arguments concerning Japan therefore permit a comparative analysis of 

formal organizations and of patterns of behavior among biomedical scientists 

in each of the two countries within the organizational context. Both because 

Kitasato’s arguments focused on bacteriology and for reasons to be explained 

momentarily the analysis will be confined almost entirely to that discipline. 

Based on this analysis two arguments will be advanced. First of all, formal 

organizational arrangements concerning science in Japan were, if anything, 

considerably more flexible than those in Germany and ought to have elicited 
very different patterns of behavior than those which actually existed if the 

basic assumptions of functional analysis were correct. Their failure to do so, 
of course, means that different value orientations existed in Japan than 

existed in Germany at both the institutional and personal levels. From a 

functionalist perspective this conclusion means that science in Japan was not 

only culturally epiphenomenal in the sense defined earlier but by definition 
was not science at all! However, and this will be the second argument, the 

research done by the Japanese scientists in question seems to have suffered 

not at all from the effects of whatever values the biomedical science 

community maintained. In fact, the claim will be made that the values 

existing in the Japanese case were at least as congenial to science as those 

which functional analysis has claimed are essential. 

Procedurally, the following section will present the case for the “epipheno- 
menality”’ of prewar Japanese science, that is, that it emphasized certain 

strategic values markedly different from those of German science; while the 

reasons for this, together with the creativity problem mentioned earlier, will 

be discussed in the last section.
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Il. THE SOCIAL RELATIONS OF BACTERIOLOGY IN GERMANY AND 
JAPAN 

Government and the Biomedical Sciences 

Aside from Kitasato’s arguments and the researches of Ben-David and 
Zloczower, bacteriology was made the focus of the case study for two other 
reasons. A principal aim of this paper is to demonstrate that creative scientific 
research can be done without adherence to certain values deemed indispen- 
sable by functional analysis at all but the highest level of generality. Thus, it 
was necessary to investigate an area of science in which important work was 

done by the Japanese; and bacteriology, together with the closely related 
field of pathology, meets this condition. Another reason has to do with the 
nature of bacteriology itself. Because it studies the relationship of specific 
microorganisms to specific diseases, this science has always required an 
intimate relation between the research and the clinical aspects of medicine. 
Robert Koch, who was largely responsible for its establishment as a 
full-fledged science, began his medical career not as a professor in a 

laboratory but as the District Physician at Wollstein in East Prussia; and 
Professor Ben-David rightly stresses the importance of the clinical experience 
for Koch’s success as a bacteriologist.2° Referring to this characteristic of 
bacteriology, Dr. Abraham‘ Flexner once described it as a kind of “bridge” 
between the two branches of medical science which in nineteenth-century 

Germany were gradually driven further apart through the effects of 

specialization and professionalization.?° One may reasonably assume, in 
consequence, that a science of this kind would be especially vulnerable to the 
effects of changing organizational arrangements on its overall effectiveness. 

As bacteriology was the field in which Japanese scientists made the largest 
number of important contributions to knowledge during this early period it is 
not surprising to discover that it was among those most securely institution- 
alized?! and among the first to become so. While other sciences had but a 
single institutional base in Japan before 1900, bacteriology had two. In 
Germany this field emerged as a distinct, theoretically-based discipline within 
medical science in the mid-1870’s due to Koch’s pioneering studies of anthrax 
and particularly his discovery of methods for attaining bacterial cultures in a 
pure form. Only six years later, in 1881, this new science was being taught 
regularly at the Tokyo University Medical School and by 1884 had been 
recognized there by appointment of a full-time lecturer.?2 Interestingly 
enough, this first faculty appointment was made in bacteriology at Tokyo 
University a full year before Koch himself became professor at Berlin.2° 

The pioneer bacteriologist in Japan, who held the first chair at Tokyo 
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University until his death in 1919, was Dr. Ogata Masanori, a graduate of the 
same institution who also studied four years in Germany, both at Max von 

Pettenkofer’s Hygiene Institute in Munich and at the Imperial Health Office’s 

Pathology Institute in Berlin. He returned to Japan in 1883 and began 

lecturing at Tokyo University while directing a small laboratory called the 

Hygiene Institute operated by the Japanese Home Ministry.° In 1908 a 

second chair was added at the Tokyo University Medical School to which a 

junior colleague of Ogata, Dr. Yokote Chiyanosuke, was named professor. By 

the time Ogata died, there were also three associate professors of hygiene and 

bacteriology at the Tokyo University Medical School.?° 

Much of the work in this field at the University was done in Ogata’s 

Hygiene and Bacteriology Section but by no means all of it. The remarkable 

popularity of these studies in Japan is also attested to by contributions from 

professors in physiology, anatomy and even surgery.2© More important were 

studies carried out in Dr. Aoyama Tanemichi’s Internal Medicine Section and 

the Pathology Section of Dr. Miura Moriharu, Dr. Yamagiwa Katsusaburo and 

later Dr. Nagayo Mataro. As research in bacteriology was sustained only in 

these sections, together with the Ogata Section, our analysis of its social 

relations will be confined to these three groups. 

There was also a second major center of bacteriological studies in Japan at 

this time, more important in some ways than the Tokyo University Medical 

School. This was the Institute of Infectious Diseases, established originally by 

Kitasato with private support in 1893. Two years later it became an official 

agency of the Home Ministry’s Bureau of Public Health and in 1899 with 
Kitasato’s approval passed wholly into the control of the Home Ministry. 

Though challenged on occasion by certain elements within the bureaucracy, 

he continued to exercise virtually complete authority over the Institute until 

October 1914 at which time there occurred certain changes in the 

relationship of the Institute to the bureaucracy which were not to his liking. 
He therefore resigned and established a private laboratory of his own to 

which the entire research staff of the Institute of Infectious Diseases 

emigrated with him.?4 
Bacteriology’s remarkable development in Japan, which establishment of 

these two institutions symbolizes, was only possible for two principal reasons. 

One was that Japanese scholars had made strenuous efforts to acquire as 
much scientific and technical information from Europe as possible during the 

country’s two and a half centuries of isolation. Annual trade missions from 

the Netherlands brought books and scientific instruments to Japan which by 

the end of the eighteenth century had permitted the stirrings of an incipient 

native research tradition in astronomy, medicine and occasionally in other
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fields as well.°® Still, the importance of these developments during the 

seclusion period for the development of modern science after the Meiji 
Restoration should not be overestimated. Such knowledge as Japanese 
scholars acquired of scientific subjects was usually incomplete and often 
erroneous. And because so much of the empirical knowledge entering the 

country in these years was partially or even wholly detached from theory, 
most fields of science after the Restoration had to be created out of 
nothing.°9 

The biomedical sciences were a partial exception because the Japanese had 
taken particular interest in this area for practical reasons and before 1868 
were far closer to the frontiers of knowledge here than in any other field of 

science.49 Such progress in medical science provided a basis for rapid 
intellectual development later on but was also important in two other ways. 
For one, even the most rudimentary education in medicine served to 
introduce relatively large numbers of Japanese youth to science before the 
Restoration. While only a small fraction of those who graduated from schools 
where Western medicine was taught later pursued careers in science, one may 

assume the number of scientists produced during the period before 1900 

would have been smaller yet had earlier attempts to acquire knowledge of 
Western medicine not been made. But the fact that early progress in medicine 
established that discipline as the “official image” of science in Japan whereas 
physics had enjoyed that distinction in Europe is perhaps even more 
important. This, it is suggested, may account in part for the failure of modern 
science to influence other spheres of Japanese culture more than it actually 
did. 

Modern science’s development as an organized social activity in Japan 

cannot be understood apart from the activities and policies of the Japanese 
government. During the first few years after the 1868 Restoration Japan’s 
new leaders adopted a wide range of basic reforms aimed at making their 
country the equal of any in the West. Expansion of military power was the 
keystone of these reform efforts; but tied to it were policies calling for 
abolition of the traditional class system, industrialization, expansion of 
education and the promotion of science and technology. A dual strategy was 
adopted in the latter case which brought foreign teachers to Japan while 
Japanese youth were sent by the government to Europe and occasionally to 
the United States. Except in the very early years, scientific and technical 
subjects had no monopoly on those which the Japanese ryugakusei were sent 
to study as law and public administration were studied considerably more 
often than science or engineering. However, a consistently high percentage of 
the ryugakusei went abroad to study medicine, usually to Germany but
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sometimes to Britain, France or Austria. Indeed, of the total number sent 

abroad by the government between 1895 and 1912, some one-hundred and 

eight, or about seventeen percent, fell into this category.*} 

Establishing universities, special schools and technical institutes was still 

another way in which the government endeavored to foster scientific 
progress. Creation of Tokyo University in 1877 by merger of three existing 

schools was the most important single step of this kind. In 1886 a graduate 
school was added and in 1897 a second “imperial university” was established 

at Kyoto. By 1920 there were four imperial universities, each having schools 

of medicine, law, engineering, science and liberal arts. For all of these 

institutions Tokyo University served as an organizational model. 

Kitasato’s Criticism of the Tokyo University Medical School 

Among the hundreds of young Japanese who benefitted from these efforts 

of the government to promote science was Kitasato Shibasaburo. Born in the 

Kumamoto region of Kyushu island, Kitasato first encountered Western 

medicine in 1871 at a school in Kumamoto which the ruling daimyo of the 

area had established within the grounds of his castle. He decided to study 

medicine in Tokyo after completing his course there and in 1874 entered an 

academy which later became part of Tokyo University. Hoping for a career in 

medical research he decided to enter the service of the Bureau of Public 

Health after graduating from the Medical School in 1884. Fortunately, 

employment there gave him the opportunity to assist Dr. Ogata Masanori in 
his experiments and thus introduced him formally to bacteriology. Within a 

year the government awarded Kitasato a stipend for advanced work in this 

field at Koch’s laboratory in Berlin University.*2 

During his six years in Berlin Kitasato made two contributions to science 

of great importance. In 1888 he published a paper describing the procedures 

he had used to achieve a pure culture of the tetanus bacillus. As this was an 
effort in which several other prominent bacteriologists had failed, his success 
attracted considerable attention.* However, subsequent research which he 

did in some sense overshadowed it. Continuing his work on tetanus, Kitasato 

was able to demonstrate in 1890, together with Emil von Behring, working on 

diphtheria, that there exist certain substances in the blood serum of the body 

capable of neutralizing foreign materials. The epoch-making paper in which 
they reported these researches not only explained the basic processes of 
immunization but also laid the theoretical foundations of the new science of 

serology.*4 
These years were also important to Kitasato in another way and it is this
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aspect of his experience in Germany on which attention will be focused here. 
For Kitasato, while working with Koch, came to believe that bacteriology in 
Germany was in an “unfortunate position” generally and that the organiza- 
tion of the German medical schools, especially the one at Berlin, made an 

already undesirable situation worse. The experience in Germany convinced 

him also that these defects had been transmitted to Japan through its 
adoption of German academic medicine as an organizational model. In his 
estimation the worst feature of German medical science was the separation it 
made between clinical medicine and basic medicine. Using the University of 
Berlin Medical School as a frame of reference he argued that the formal 
organization of the Tokyo University Medical School was harmful to medical 
research because it differentiated sharply between clinical medicine and basic 
medicine just as the Berlin Medical School did.4° 

Although some of the force behind Kitasato’s argument stems from the 
characteristics of bacteriology described earlier, a consideration which 
influenced his thinking as much or more was the fact that his teacher, Robert 
Koch, believed the Berlin Medical School’s organization had made his 
research difficult. Two letters Kitasato wrote in 1892 describe an incident 
occurring in 1890 which affected Koch’s interests so adversely as to prompt 
the German scientist’s resignation from the faculty of the Berlin Medical 
School. The incident in question was the tuberculin controversy which 
resulted from a speech by Koch implying that a new substance he had 
discovered, called tuberculin, might help cure tuberculosis. When the new 
discovery failed to do so, Koch’s reputation suffered a temporary disgrace 
which, as he saw it, might have been avoided had the Medical School not 
insisted on the usual division of labor between its basic and clinical sides. 
Because Koch held a professorship in hygiene and bacteriology on the basic 
side, he had to entrust the requisite clinical tests to two professors on the 
clinical side. Whether reasonably or not, he seems to have blamed the two 
colleagues for his own mistake when the tests which they made after his 
announcement showed tuberculin to be therapeutically inefficacious.*© This 
experience of Koch seems to have been a very considerable influence in turn 
on Kitasato’s thinking about the social relations of bacteriology in Japan. 

In the writings and statements of Kitasato, then, are two interrelated 
criticisms of the social relations of bacteriological research at the Tokyo 
University Medical School based on the social relations of bacteriological 
research at the University of Berlin Medical School. The first was that the 
organization of the Medical School inhibited cooperation among each of the 
various sections relating to bacteriology. His second criticism was that the 
progress of that discipline was also impaired by the fact that the Medical 
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School had established a sharp division of labor between its basic and clinical 

sides. Both of these criticisms were directed at the formal organizational 

arrangements characteristic of the biomedical sciences in the two countries. 

For analytical purposes it is useful to view the first as essentially a critique of 

the so-called chair system and the latter as referring to certain influences of 

professionalization in medicine on bacteriology. 

Formal Organization in Two Medical Schools: Berlin and Tokyo 

What was the chair system and how did it come into being? Essentially, 

the term referred to the structural division of the spectrum of knowledge into 
a series of discrete units with a full professor presiding over each. To that 
extent it was an inheritance from medieval times in Germany. The principal 

concern of this paper, however, is with aspects of the chair system which 

influenced its response as a system of institutions to the expansion of the 

bio-medical sciences, especially bacteriology, during the nineteenth century. 

Close attention will therefore be paid to the relationship between the chairs 

and the clinics, laboratories and institutes which grew up at that time partially 
as a result of greater specialization and professionalization in medicine. As for 

the chairs themselves, they rarely if ever included more than a single professor 

and a handful of students before the nineteenth century. But the growth of 

science changed all that dramatically. By the time Kitasato arrived at the 

Berlin University Medical School in 1885 a chair in medicine commonly had 

one or two associate professors, several lecturers, teaching assistants and 
research assistants in addition to the full professor and the graduate students. 

Ben-David and Zloczower have argued that in Germany this complex of 

organizations affected patterns of interpersonal relations among medical 

scientists in ways which were detrimental to the progress of medicine, 

including bacteriology.*? And because the behavior of Japanese medical 

scientists resembled that of medical scientists in Germany in certain ways, 

Kitasato argued that the chair system must have been responsible in each 

case. Given the similarities between his argument and the functionalist 

approach to science, the question of whether he was right or not is a matter 

of some interest. 

Establishment of a chair system at Tokyo University was first suggested by 

the school’s president in a letter to the Education Ministry in September 

1890 although no action was taken on this request until the summer of 1893 

when Inoue Kowashi became minister. The new minister seems to have 

viewed the chair system as a means of alleviating the financial burden of 

paying large salaries to the foreign professors still teaching at the univer-
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sity.48 The foreign teachers cost three times as much to employ as Japanese 
and he believed their number could be substantially reduced if more efficient 

use were made of the native faculty. Establishment of a chair system would 

further this aim, as he saw it, because the teaching staff would not be 

required as before to teach any course in their department but could now 

teach exclusively in their respective fields of specialization.*? From this point 
of view the reform was clearly a success because it enabled the government to 
reduce spending on the university by twelve percent while actually increasing 
the number of professors.°° 

Financial considerations relating to the chair system had one other 

important effect, which was to suggest adoption of the French chair system 

in preference to the German one.°! While the German system permitted only 

one chair per discipline, the French system allowed multiple chairs as needed; 

so Tokyo University also came to have a multiple chair system. That financial 

considerations were behind this decision is indicated by an interview which 

another Minister of Education gave to a medical journal called the /kai Jiho in 

1913. Its reporters asked Dr. Okuda Kijin why Tokyo University Medical 

School had so many professors in view of the fact that German medical 

schools managed to carry on with far fewer. In replying the Minister 
explained that Germany had considerably more medical schools that Japan 
and emphasized that no one of them had to accommodate as many students 
as those in Japan did.°? The clear implication of the Minister’s remarks was 

that it was cheaper to establish new chairs at existing universities than to 
establish new universities from the ground up. 

There was probably another reason as well for adopting the French chair 
system rather than the German one. Unlike German higher education, 
Japanese higher education was highly centralized, reflecting differences of 
political organization in the two countries. Japan was a centralized empire in 

which Tokyo controlled education at all levels for the entire country. 

Germany after 1871, by contrast, was a federalized empire each of whose 
formerly independent states retained extensive autonomies in educational 
matters. A more appropriate model for Japan than Germany, in consequence, 
must have been France where centralization was typical of all areas of 
administration, education among them.°? This influence of French higher 

education on Japanese higher education is important to note in connection 

with Kitasato’s implicit assumption that German educational models were the 

only ones employed by the Japanese in the biomedical sciences. 

The chair system itself had assumed the following pattern at the Tokyo 
University Medical School by 1908: 54
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BASIC MEDICINE - Number of Chairs CLINICAL MEDICINE — Number of Chairs 

Anatomy 2 Internal Medicine 3 

Physiology 1 Surgery 2 

Pharmacology 1 Orthopedic Surgery 1 

Pathology 2 Obstetrics and Gynecology 1 

Biochemistry 1 Pediatrics 1 

Hygiene and Bacteriology 2 Ophthalmology 1 

Legal Medicine 1 Dermatology and Urology 1 

Psychiatry 1 

Oto-rhino-laryngology 1 

By contrast, the Berlin University Medical School’s chair system looked 

like this at that time: °° 

BASIC MEDICINE — Number of Chairs CLINICAL MEDICINE — Number of Chairs 

Anatomy 2 Internal Medicine 1 

Physiology 1 Surgery l 

Pharmacology 1 Orthopedic Surgery 1 

Pathology 1 Obstetrics and Gynecology 1 

Biochemistry 1 Pediatrics 1 

Hygiene and Bacteriology 1 Ophthalmology 1 

Legal Medicine ] Dermatology ] 

Pathological Anatomy 1 

Psychiatry 1 

Oto-rhino-lary ngology 1
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Two interesting differences are immediately apparent from the charts. 

First, Berlin had only one chair for hygiene and bacteriology while Tokyo 
University by this time had two. Secondly, no discipline at Berlin except 

anatomy had more than one chair while five disciplines enjoyed that 
distinction at Tokyo University. With these differences in academic organ- 

ization in mind, the larger social context in each of the two countries may be 

considered in order to show ultimately that the formal organization of the 

Tokyo University Medical School could not have had nearly so much 
influence as Kitasato claimed on the status of bacteriological research there. 

Sociologically speaking, the hallmark of the biomedical sciences in 

Germany during the period of their greatest fruition was competitive 

interaction. Among the twenty-eight university medical schools there was a 

constant flow of professors and students with each university endeavoring to 

attract the most capable.°® Berlin University in particular, because it 

occupied the preeminent position, made an effort to secure the best students 

and the most distinguished professors for its faculty. There especially it was 

required that anyone hoping for an appointment first make a reputation at 

another university. 

Beginning in the last quarter of the nineteenth century, however, the 

German medical schools, including Berlin, began to deviate from the system 

in certain ways. Professors and students still moved from one university to 

another and competition still took place for distinguished faculty members, 

but a process of “compartmentalization” began to inhibit these interaction 

patterns. Accompanying the rise of the medical research institutes most 

medical schools began to duplicate facilities, became reluctant to share them 

with members of other sections, and in the clinical disciplines, showed a 

frequent unwillingness to allot part of the patient case load to other sections 

or to let them perform activities claimed by a particular section as its own 

responsibility.°® This movement toward “compartmentalization” in Germany 

is said to have resulted primarily from the inability of the academic system 

to expand in a manner appropriate to the needs of medical science. 

Establishment of the institutes in the German medical schools, therefore, 

resulted partly from a need to differentiate research roles and provide more 

positions for scientists than the academic system would have created 

otherwise.°? While medical science expanded organizationally by creating 

new chairs during the first three quarters of the nineteenth century, it 

expanded scarcely at all in the latter decades. Establishment of specialized 

research institutes became a way of allowing science to expand while 

maintaining the chair system intact. Such a mode of expansion, however, 

created certain problems which seriously impaired the effectiveness of the 
system.
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Whereas German academic medicine had displayed a high incidence of 
competition between the chair-holding professors (ordinarii) and the private 
lecturers (privatdozenten) in each discipline during the first three-quarters of 
the century, competition in the latter years tended to be replaced by various 
types of patron-client relationships between the two groups. Partly for that 
reason and partly because the number of attractive positions available to the 
younger men declined drastically, certain fields lost momentum and 
eventually experienced declines in research productivity.©° These changes are 

said to have resulted from the rise of the institutes which, in turn, were partly 
a function of the chair system’s failure to expand. Earlier in the century only 
the most rudimentary facilities had been needed for research and those who 
did research usually had a medical practice or some other source of income 
with which to support themselves as privatdozenten before receiving the call 
to a professorship. The relatively small number of working scientists, 

moreover, together with the relatively large number of universities, meant 

that innovations and reforms were accepted and diffused rapidly through 
competitive interaction among the universities, ©! 

The internal growth of science juxtaposed to the academic system’s 
inability to expand effectively stifled this process. Because the facilities 
required for research were far more expensive than most scientists could 
afford and because the academic system was expanding vertically through the 

establishment of institutes but scarcely at all horizontally through the 
establishment of chairs, younger men had to enter the institutes to acquire 
the credentials needed for an academic career. Research facilities at the 
institutes, however, were monopolized by the directors who usually held 
professorial chairs concurrently; and control of these facilities by the 
professors enabled them to curtail and finally eliminate the competition from 
the private lecturers which had existed earlier. The lecturers, therefore, 

apprenticed themselves to the professors as research assistants in order to rise 
in the rigidly structured system. Having eliminated the possibility of direct 
competition from the younger men, the professors frequently came to value 
in their assistants such qualities as an ability to take the professor’s side in an 
academic dispute and to avoid disagreement with him. Movement of such 

“schools” of medical scientists from one university to another under these 
circumstances, moreover, often involved transferral of the entire sroup.©2 

Although conditions in Japanese medical science at that time had some 
similarities to conditions in Germany, the differences must be given far 
greater weight. Quite apart from what happened in practice, there was a 
certain ideological emphasis on competitive interaction in Japan just as there
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was in Germany. Dr. Okuda’s remarks in the [kai Jiho interview mentioned 

earlier implied a favorable view of both the freedom of movement German 

professors and students enjoyed and the competitive interaction created by 

the privatdozent system. But in the same interview the Minister emphasized 

that these practices could not be permitted in Japan because the country 

lacked Germany’s large number of university medical schools and _ pro- 

fessors. 

Numerous other persons in positions of influence also stressed the 
importance of institutionalized competition for the well-being of science. In 

1890 Dr. Hasegawa Tai, a physician member of the Diet, requested that body 

to establish a second imperial university at Kyoto because, in his words: 

“Observation shows that because of the lack of competition, the professors at 

Tokyo University have ceased....to discover new scientific theories and the 

students....to pursue their objectives.”©4 And in 1893 when Education 

Minister Inoue Kowashi introduced the chair system with its incentive 

payments for research, a desire to promote greater competition among the 

professors is known to have been among his principal concerns.©° Similarly in 

1918, the Education Ministry’s Chief of the Bureau of Professional 

Education, Matsuura Shinjiro, told the Budget Committee of the Diet’s 

Lower House he agreed with the committeeman who said that ‘competing 

chairs” (kyoso koza) improve the quality of a university; and in this same 
testimony he emphasized that only lack of money had prevented more of 

such chairs from being established.©® 

Matsuura’s statements indicate that Japan’s four major medical schools 

were supposed to compete with each other and there are good reasons to 

believe that they did so. To cite one example of such competition: the Dean 

of the Tokyo University Medical School in 1910 ordered one of his students 

to begin research on a disease which had attracted attention from medical 

research groups at the Kyoto University Medical School and the smaller 

Okayama Medical College, saying, “Tokyo University Medical School must 

not fall behind those institutions.”©’ And if the predictions of functional 

analysis are correct, the existence of multiple chairs in several disciplines at 

each of the four imperial universities would have encouraged other forms of 

competition, as among professors for students. 

However, it is exceedingly unlikely for reasons to be explained later, that 

the formal organization of the Medical School really encouraged this kind of 

competition at all. Indeed, the empirical evidence strongly suggests that 

Tokyo University Medical School had problems of disunity and compart- 

mentalization more severe, if anything, than those at Berlin. An article in the 

July 18, 1914 issue of kai Jiho noted that every section at the Medical  
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School insisted on having its own library, specimen room, equipment room 
and other research facilities, demands for which in the journal’s opinion, were 
not only wasteful but conducive to discord among the professors and 
students.©® Later that year an anonymous physician who either spoke for 

Kitasato or may even have been Kitasato, told the Tokyo Asahi Shimbun that 

the Medical School had built four chemical laboratories though requiring only 
one. He denounced this as a superfluous form of “competition against 
oneself.”©9 Certain prominent members of the medical profession who also 
served in the Diet were equally critical of the Medical School on this point. 

When the Education Ministry in 1918 requested money for a chair in 

serology, Dr. Tsuchiya Seizaburo, editor and publisher of the medical journal, 

Nihon no Ikai,‘ © objected saying that an existing chair in that field at the 
Institute of Infectious Diseases (associated with Tokyo University Medical 
School after March 1916) made a second one unnecessary. He urged the 

Ministry of Education to follow the practice in European medical schools of 

teaching serology in connection with a chair of pharmacology or bacteriology 

and declared that the university had only requested the second chair “because 

of some enmity among its professors.’ Dr. Yagi Itsuro was another 

member of the Diet who apparently believed this. Yagi had graduated from 
the Tokyo University Medical School and studied several years in Germany at 
the University of Rostock before entering private practice in Nara Prefec- 
ture, /2 2 Despite what one might assume to be his loyalty to Tokyo University, 

he opposed a government appropriation bill for his alma mater in 1914 and 

offered the following explanation for doing so: “‘The professors of the Tokyo 
University Medical School,” he asserted, “do not even deserve to be called 
scientists [because they] confine themselves to small domains and will not 
cooperate with each other in research.” ’ 

Precisely why Tsuchiya and Yagi made these remarks is open to a variety 
of interpretations. Tsuchiya had vested professional interests opposed to 
those of the “University Medical School Faction” or Daigaku Ha as it was 
called. Moreover, he was a well-known admirer of Kitasato, whose attitude 
toward the Medical School has already been indicated. 74 Yagi, on the other 
hand, had not even met Kitasato at this time and was also attacking people 
with whom he had once been associated./° It is possible that his views and to 
some extent those of Tsuchiya, reflected the influence of the traditional 
Western ideology of science. Certainly Yagi’s experience in Germany suggests 
this possibility. On the other hand, both physicians may have been describing 
the affairs of the Medical School professors more or less accurately. 

If Ben-David and Zloczower are right, the German medical schools, 
including Berlin, exhibited certain characteristics which might permit
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application of the same description to them: 1) There was a kind of 

“roping-off” process occurring in the German medical schools whereby a 

particular section or institute would claim exclusive rights in certain fields of 

research or assert that it alone had the right to perform autopsies or care for 

certain kinds of patients; 2) Many professors resisted the establishment of a 

second chair in their discipline because this might have required them to share 

the patient case load and certain research facilities or because it might have 
reduced their income from student fees;/6 3) The tendency of many sections 

to lay claim to a particular field of research inhibited the career possibilities 

of younger men working in the same field who found themselves in the 

“wrong” section. // Collectively, these practices are said to have created 

serious tensions within German academic medicine, not only creating factions 

or “schools” but undermining its productivity in the process. 

But the real problem lies not in determining whether such tendencies, 

termed “compartmentalization,” actually existed or not. Certainly there are 

very good reasons, including the evidence cited here, to believe that they did. 

Considerably more important is the question of why Ben-David and 
Zloczower have argued that in Germany these developments resulted from 

changes in the formal organization of the biomedical sciences, specifically 

from the creation of the institutes and clinics. If one accepts this as a working 

hypothesis, the question of whether it could also account for similar, even 

identical, kinds of behavior in Japan immediately arises. In other words, were 

factions there a product of formal organizational arrangements as Kitasato 

claimed? This question, of course, can only be answered by comparing formal 

organization in the two medical schools and the two university systems. Such 

a comparison, it is argued, indicates that while compartmentalization with its 

factions or “schools” did emerge in Germany as a product of organizational 

changes, in Japan compartmentalization existed all along because of the prior 

existence of factions! This conclusion seems to follow from the fact that 
Tokyo University and the Japanese university system were organizationally 

flexible at precisely the points where Berlin University and the German 

university system were rigid. 

Evidence presented earlier indicates, first of all, that Tokyo University 

often had two or even three chairs in a single discipline whereas Berlin almost 

never did. This meant that chances of obtaining a chair were greater at Tokyo 

than at Berlin and, moreover, that potential for competition in the formal 

organization of the Medical School was also greater in the former. Secondly, 

it was much easier to create new chairs in the Japanese system than it was in 

the German. As Bureau Chief Matsuura said in 1918: “In the imperial 

universities the establishment of chairs depends on the development of
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science itself.’ At any particular German university, by contrast, the 

number of chairs could usually be increased only by dividing an existing field 

into smaller fields, not by adding a second or third chair in the same field.’? 
And thirdly, it is important to note that Japanese higher education 

experienced considerably more horizontal expansion during this period than 

did German higher education, as the Japanese government between 1885 and 

1920 built three new imperial universities while in Germany the last prewar 

foundation was made at Strassburg in 1874,80 

Medical Scientists and Medical Practitioners 

Investigation of the effects of professionalization in the medical systems of 

the two countries tends, if anything, to reinforce the basic conclusion that 

compartmentalization in Japan was not the result of formal organizational 

arrangements as such. The object here will be to show that the movement 

toward professionalization in Japanese medicine had far less influence 

generally than it did in Germany; and consequently, that Kitasato’s insistence 

on the influence of the basic-clinical medicine dichotomy at Tokyo 

University was largely misplaced. 

So far as bacteriology in Germany is concerned the principal effect of 

professionalization was to establish a sharp differentiation of medical roles 

based on the classifications of researcher and clinician. First of all, it 

promoted a gradual differentiation of professors in medical schools from the 

physicians who practiced medicine. Before about 1850 large numbers of 

German scientists in all fields had earned their livings by practicing medicine. 

But when medical research emerged as a fulltime occupation, a distinction 

came to be made not only between physicians and professors but between 

those in basic medicine and those in the clinical disciplines.>1 Ordinary 

physicians, moreover, as a result of this change, were effectively deprived of 

the right they had once had to utilize the facilities for research in the medical 

faculties and the public hospitals. With professionalization both came to be 

monopolized by the professors. °? Finally, opportunities for communication 

between professors and physicians became much less frequent when they 

occurred at all because the professors withdrew from the ordinary medical 

societies to form their own professional associations.2° The principal effect 

of these changes on bacteriology would seemingly have been to obstruct the 

very unification of clinical practice and research which had led to its creation 

in the first place. 

In Japan, by contrast, these problems were certainly much less acute if 

they existed at all. While a sharp division between basic medicine and the
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clinical specialties was instituted at the Tokyo University Medical School 

under German influence, a considerable amount of evidence strongly suggests 

no sharp differentiation was made in Japanese medicine as a whole between 
the roles of medical scientist and physician. Assuming they had the proper 

clique affiliations, physicians were given access to university and hospital 

research facilities until at least 1917 and possibly even thereafter.°4 
Moreover, all the professors of clinical medicine at Tokyo University 

themselves maintained substantial private practices and usually their own 
hospitals, largely because academic salaries were so low. In certain cases, 

professors were said to be earning between 40,000 and 50,000 yen 

(approximately 20,000 to 25,000 dollars) each year from treating private 

patients outside the university setting. Even the Dean of the Medical School, 

Dr. Aoyama Tanemichi, as one of the university’s three leading internists — 

who also did bacteriological research — earned 20,000 yen annually despite 

his administrative functions.°° 

Tokyo University professors of clinical medicine, of course, were not 

atypical in maintaining private practices as such, for Berlin University 

professors in the clinical specialties also saw patients outside the academic 

framework. To that extent treatment of patients by Tokyo University 

professors outside the Medical School setting does not in itself demonstrate 

that Japan lacked a sharp role differentiation between scientists and 

physicians. However, it must be emphasized that Tokyo University professors 

seem to have devoted the major portion of their time and energies to seeing 

private patients whereas the Berlin professors generally remained loyal to the 

academic ideal.8© The very small number of medical specialists in Japan at 

the time, presumably, was one reason for the inability of the Japanese 

professors to do this. While German patients had a relatively large number of 

such specialists available to them, the Japanese did not; so there was an 

important social need for the services of the well-trained Tokyo University 

professors. “Considering the present state of Japanese culture,” the Vice 

Minister of Education declared in 1920, “it may not be such a bad thing for 

professors of clinical medicine to maintain large private practices.”°" And the 

inability of married professors with families to live on a professor’s salary, 

acknowledged even by the Education Ministry, must have been a second. 8 

At Berlin, by contrast, a professor in the Medical School could enjoy a 

comfortable standard of living, especially when income from student fees, 

nonexistent in Japan, was taken into account.®9 

Yet, it is perfectly true, as Kitasato might have argued, that most of the 

work in bacteriology at Tokyo University took place in two laboratories on 

the basic side. And here conceivably there might have been a problem; for  
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professors in the basic disciplines were not permitted to maintain private 
practices and had to supplement their meager incomes by additional, 
part-time lecturing or by writing textbooks, 2° Actually, however, it seems 
unlikely that bacteriology could have suffered on that account for denial of 
the right to practice medicine by no means implied denial of access to the 
necessary clinical facilities. Dr. Miura Moriharu and Dr. Yamagiwa Katsus- 
aburo in the Pathology Section were permitted to carry on clinical tests and 
observations in the main Tokyo University Hospital?! while Dr. Ogata 
Masanori and his associates in the Hygiene and Bacteriology Section used the 
clinical facilities of the Komagome Hospital, a university affiliate.?2 Dr. 
Nagayo Mataro in Pathology, moreover, had access both to the main 
university hospital and later to the clinical facilities of the Institute of 
Infectious Diseases.2? 

That Japanese bacteriology did not suffer from the formal organizational 
divisions between basic and clinical medicine which may well have plagued 
this science in Germany is also suggested by two other considerations, One is 
a campaign, partly ideological, partly political and partly economic in 
motivation, directed against the professors of clinical medicine which aimed 
to enforce just such a division. As early as 1893 the clinical professors were 
attacked by the Great Japan Medical Association (Dai Nihon Ishi Kai) for 
taking work away from general practitioners by treating private patients. The 
Tkai Jiho, which participated editorially in these attacks, declared that the 
Medical School professors were supposed to serve as “models” for the 
Japanese medical profession and demanded they “resign and take some other 
job” if they could not live on their salaries.24 Certain other vehicles of public 
opinion and professional medical opinion also found these deviations from 
professional standards reprehensible, emphasizing that professors must not 
neglect the teaching and research responsibilities for which they had been 
hired. In 1900 a former Vice Minister of Education, concerned that too many 
of the scientific papers appearing in the Daigaku Kiyo (University Annals) 
were written by foreign scientists, exclaimed in a speech to the House of 
Peers: “What research have these professors done? What discoveries have they 
made? What have they written?”?° From all indications this movement 
reached a crescendo after the First World War broke out since the 
Anglo-French naval blockade of Germany removed that country as a possible 
source of medical, scientific and technical information for the Japanese. Thus 
the Tokyo Asahi Shimbun published a series of articles in November 1914, 
vigorously attacking the professors for the attention they gave to treating 
private patients: “The professors of clinical medicine at the Tokyo University 
Medical School treat patients in their homes, operate hospitals and say they
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are doing scientific research.” One physician member of the Diet even 

declared in a speech delivered the following month that if the professors did 
not do more research, they should be forced into early retirement in order to 
make room for those who would!9? 

It may be suggested that the very vehemence of this campaign and the 

rather considerable period of time during which it persisted suggests that 

Japan could not have institutionalized a lasting role differentiation between 

the physician and the medical scientist much before 1920, if then. 
Still another aspect of the Japanese medical profession pointing to this 

conclusion is the way membership in the leading medical societies was 

determined. It was noted that in Germany medical scientists and physicians 

by this time generally did not belong to the same professional organizations. 

In Japan, however, membership in professional medical societies seems to 

have been based primarily, though not exclusively, on clique affiliations. 
Thus, medical men joined either the Meiji Medical Association (Meiji Ikai), 
created in 1894, or the Japan Federation of Medical Societies (Nihon Rengo 

Ishi Kai), which existed under various names from 1893, according to 

whether they identified themselves with the so-called gy niversity Faction 

(Daigaku Ha) or the Anti-University Faction (Min-i Ha).°8 Each association 

included medical scientists as well as physicians among its members. Kitasato 

for many years refused to participate in the activities of either one because 
this would be “improper for a scientist.” 9 But even his German-style 

professionalism gave way to social reality when colleagues in the Federation’s 

predecessor persuaded him to accept the presidency of their organization in 

1916. His attitude, however typical in Germany, was not typical in Japan; 

most other Japanese medical scientists were very active in these two 
physicians’ organizations and despite their numerical inferiority often 

dominated them. | 

Informal Organization in the Tokyo University Medical School 

If the tendencies toward compartmentalization criticized by Kitasato and 
other Japanese scientists did not result from the Medical School’s formal 

organization, they could only have resulted from its informal organization. 

Interestingly enough, while Kitasato himself appears never to have charged 

the Medical School publicly with factionalism as such, there are good 

reasons for believing that he did recognize its existence and that he took an 

unfavorable view of it, at least so far as bacteriology was concerned. Certainly 

persons with whom he enjoyed close association spoke out against factional- 

ism in the Medical School often enough.19 © And there is little doubt but that
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Kitasato himself had more than sufficient motivation to confine his public 

statements to criticisms of formal organization and pass over informal 

organization, as it were, unnoticed. 

Existence of the highly influential “Kitasato Faction” (Kitasato 

Batsu),11 it is suggested, gave him reason enough to maintain silence on this 

point. It was noted earlier that Kitasato had built his original Institute in 

Tokyo with private support and that later on he managed to fend off several 

attempts by opponents within the bureaucracy to undermine his authority 

over it. These efforts succeeded only because he enjoyed the support of an 

extensive network of strategically placed friends, associates and former pupils 
in various parts of the government, particularly in the Home Ministry. Not 

only was the Bureau of Public Health completely under his influence but the 
overwhelming majority of Japan’s prefectural and other local public health 

officials were graduates of the special course in health administration which 

he offered at the Institute of Infectious Diseases.19? These persons were a 

ready-made pressure group on whom he relied with striking success to protect 
his interests as needed. So influential was the “Kitasato Faction” that 
Munsey’s Magazine in 1907 suggested Kitasato might be among the eleven 

most powerful men in Japan, a judgment confirmed by Japanese sources as 

well, 193 Indeed, it was precisely this concentration of power and influence 

which prompted the Education Minister, Dr. Ichiki Kitokuro, and the Prime 

Minister, Count Okuma Shigenobu, to change the Institute’s administrative 

relationship to the Cabinet in 1914,194 Small wonder, then, that Kitasato 
avoided discussing factionalism by name in public. 

Even when he did say or write things which implied an unfavorable view of 
factions, he confined himself to deploring the influence they supposedly had 
on inter-group cooperation. However, contemporaries of Kitasato and more 
recent critics have also accused the Medical School’s factions of excessive 
particularism in recruitment of faculty and of suppressing free discussion 
among their members. It therefore seems appropriate here to consider these 
criticisms as well. 

Among the accusations leveled against the Medical School was that its 
faculty was excessively “inbred” due to particularistic recruitment and 
promotion procedures. It was said that only by graduating from the Medical 
School and having a relative on its faculty could a talented young biomedical 

scientist become a Medical School professor at all.°° In fact there is a good 
deal of evidence to support this assertion. Hardly ever was anyone from 
outside the University invited to join its faculty. So rare was the occurrence 
that the /kai Jiho in 1905 claimed the appointment of Dr. Suto Kenzo, 
graduate of a private medical school, to an associate professorship in
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biochemistry heralded a major change in recruitment policies.1 °° But the 

prediction proved false. 

The question, of course, is what one chooses to make of all this. Certainly 

the traditional ideology of science has always stressed the ill effects among 

scientists of particularism in any form. Thus Theodor Billroth, professor of 

surgery at the University of Vienna, warned in 1876 against “forming a 

faculty exclusively of natives and making professorships hereditary in certain 

families’ on the grounds that such practices “always have baneful re- 

sults.”497 But even if this and similar statements are justified in a general 
way, their applicability to the practices of the Tokyo University Medical 

School during this period is not at all clear; as certain evidence suggests that 

the recruitment system there was quite universalistic in content, however 

particularistic in form. The principal mechanism for recruitment of faculty at 

the Medical School was the comprehensive examination given students upon 

completion of the regular M. D. course. This examination accomplished three 
things. It determined a student’s rank in class; it determined the sections of 

the graduate school he might enter and those from which he would be 

excluded; and it eliminated all but the select few from whom the professors 

would choose their future sons-in-law and successors. Whenever possible the 

professors made these selections from those placing first, second or third in 

the examination.1°% The talented young biomedical scientist, as defined by 

the examination, then married a professor’s daughter and eventually acquired 

a chair, though usually not the one occupied by his father-in-law. 
The examinations naturally stimulated keen competition among the 

students which presumably insured that any potential recruit to the faculty 

had attained a certain standard of excellence. One successful veteran of the 

examinations, Dr. Manabe Kaiichiro, recalled that when he graduated at the 
top of his class in 1904, the competition was “unbelievably severe” as the 

examination “determined a person’s fate for the rest of his life.”199 Nor was 

competition confined to the students; the professors also are said to have 

competed for the most promising son-in-law. In general professors on the 

clinical side whose sections enjoyed greater prestige had the advantage. 19 

Dean Aoyama, for instance, was able to get the number two man in the class 

of 1907, as his Internal Medicine Section was particularly well regarded. 1! 

On the other hand, Dr. Ogata, whose Hygiene and Bacteriology Section on 

the basic side ranked considerably lower in student estimation, tried but 

failed to marry his daughter to the top man in the class of 1902.112 

Among the five senior men doing bacteriology during this period, only the 

youngest, Nagayo, had a relative closely associated with the Medical School. 

(His father had been its dean from 1874 to 1879) 143 The four older men 
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were among the first generation of professors so naturally did not enjoy that 
advantage. Two of the four senior professors, Miura and Yamagiwa, had 
graduated first in their respective classes of 1881 and 1889-114 while 
Aoyama and Ogata, as ryugakusei, must of necessity have been in the upper 
ten percent of theirs. And Nagayo himself, apart from whatever career 
benefits his father’s achievements gave him, was certainly as well qualified in 
a formal sense as the others, having graduated second in 1904.14 Thus, if 
even a minimally universalistic character is attributed to the examination, it 
seems unlikely the quality of the faculty could have suffered greatly from 
such “inbreeding.” 

Tolerance of criticism and free discussion, by contrast, is a matter about 
which generalization is slightly more difficult for the Medical School as a 
whole. Among the three sections where bacteriology was done, free-ranging 
discussion and criticism seem to have been actively encouraged in two, the 
Pathology Section and Ogata’s Hygiene and Bacteriology Section; but in 
Aoyama’s Internal Medicine Section both were probably inhibited. Concern- 
ing the Pathology Section there exists a remarkable unanimity of opinion on 
this point. One of its members said that Dr. Miura, the senior professor by 
date of appointment, strongly encouraged his students to formulate opinions 
of their own; 16 while another said he carefully avoided use of status 
language in order not to discourage free expression of views.117 In fact Miura 
seems to have developed a special technique (which was probably not unusual 
at all) for eliciting opinions from students and junior members of the 
academic staff. His procedure was to share an o-bento (box lunch) with them 
every Saturday afternoon, followed by a long walk and usually a visit to the 
Yukokuro Restaurant where all imbibed freely. “On these occasions,” said 
Dr. Yamagiwa, who had himself been a student of Miura, “reserve between 
professor and students was cast aside.” !18 Equally so was this the case when 
Nagayo took over active direction of the laboratory from the two older 
professors in 1906, Nagayo made a practice of levying fines on members of 
the laboratory group who used honorific forms of address when speaking to 
him and generally shared tea and cakes with his junior associates every 
afternoon./19 

Much less is known about the interpersonal relations of the Hygiene and 
Bacteriology Section as it had considerably fewer members than the other 
two laboratories and remaining descriptions of its internal affairs are 
accordingly quite scarce. However, Ogata is said on at least one occasion to 
have accepted from two of his students criticism described as “direct and 
unreserved”’ about a matter of some scientific importance; 20 and surviving 
general descriptions of his personality are consistent with this assertion.
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Tokyo University’s senior bacteriologist is described as ‘“‘modest,” ‘‘taciturn”’ 

and “living in an ivory tower,” hardly the sort of traits associated with an 

authoritarian personality! 

Quite the opposite traits apparently characterized Dr. Aoyama Tanemichi, 

the Medical School’s powerful dean and most influential of the three 

internists. Most accounts agree that he was “arrogant,” “‘haughty,” overbear- 

ing at times and susceptible to flattery. 22 His students were afraid of him 

and whenever possible avoided expressing opinions contrary to his. One 

former student recalled that the surest way to pass one of the dean’s oral 

examinations was to “expound eloquently to Dr. Aoyama nothing but his 

favorite opinions about the pathology of a disease.” ! 28 Though referring in 

this case to Aoyama’s manner of instruction in the hospital ward, his 

procedure in the laboratory was apparently much the same. While in 1959 

several of his former students attempted to show that he was really very 

tolerant of dissenting opinions, their descriptions are congruent neither with 

specific details of his style of leadership nor with the description provided by 

his own biographer in 1930,124 “Whenever a student wrote a paper and 

submitted it to Aoyama,” wrote Dr. Uzaki Kumakichi, “he would scrutinize 

it with great care and criticize it sharply. He seldom accepted.a new thesis at 

first reading. In the event that a student presented a particularly bold idea, 

Aoyama would scold him, saying, ‘Are you certain you want to write 

something so audacious?’ Moreover, in the event the student had contradicted 

a leading authority, Aoyama always warned him he must reconsider that part 

of the argument.” ~ 

Despite such relatively authoritarian behavior, or perhaps because of it, 

this and other factions in the Medical School generated a deep loyalty to the 

senior professor and strong solidarity among their respective members. So the 

question naturally arises as to what influence either may have had on the 

amount of free discussion. Most critics of factionalism in Japanese science 

have stressed the influence of the senior professors in inhibiting criticism. But 

the possibility that certain kinds of group solidarity were also detrimental 

should be considered as well. In fact it appears that solidarity was a negative 

factor in the Aoyama group. One source states that if any student appeared 

to question Aoyama’s judgment of a patient’s condition too openly during a 

bedside diagnostics session, other section members were certain to reprimand 

him for it later.!2© And on one particular occasion students of Aoyama’s 
were responsible for disrupting what existing accounts suggest was a 
legitimate student protest movement against the Medical School administra- 
tion so their professor, the Dean, would not “lose face.”12? 

Still, none of this permits the generalization that solidarity inhibited 
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criticism and free discussion in and of itself. In the Pathology Section, for 

instance, there was quite as much solidarity and exclusivity toward other 
groups as in the Aoyama Section. But within the group Miura tried and 

largely succeeded in instilling a “spirit of harmonious cooperation and 

mutuality.” 28 When we note that frequent drinking and socializing with the 

members of his section was one of the ways he used to accomplish this, it 

seems significant that Aoyama rarely did either of these things. Except for an 

occasional glass of wine in his home, the Dean was a teetotaler who even 

lectured his students and colleagues on the evils of excessive carousing, 29 
Considering the remarkable extent to which Japanese society in general relies 

on informal socializing with alcohol to ease tensions between persons of 

different status, the absence of this socializing or its inhibition in the Aoyama 

Section could only have had a deleterious effect on its morale and 

effectiveness.1°° In short, this comparison suggests that the personality of 

the senior professor did largely determine whether a faction encouraged new 
ideas or resisted them. If this inference is justified, then the answer to the 

question of whether group solidarities in the Medical School obstructed free 

discussion or not probably depends on which pattern of social relations one 

thinks was more typical; and on that point, it is argued, most evidence favors 

the pattern of social relations in the Pathology Section. 

In the analysis of the problems of free discussion and recruitment 
procedures at the Medical School one important assumption has been made — 

that neither changed significantly through time. Since both patterns were 

congruent with fundamental aspects of Japanese tradition, such an assump- 

tion is probably justified. But in reference to the problem of inter-group 

cooperation it probably is not since this pattern involved a major change from 

traditional behavior. Moreover, the empirical evidence suggests the problem 

of inter-group -cooperation is unresolvable unless significant change through 

time is assumed from the beginning. 

Consider the following pieces of evidence. In 1894, one year after the 

chair system was established and a mere eighteen months after several 

associates of Aoyama had attacked Kitasato in print on purely personal 

grounds, !31 the same two scientists from different institutions led a joint 

research expedition to Hong Kong seeking to determine the cause of 

plague.!3? As Kitasato’s ensuing paper, which appeared in The Lancet, left 

certain scientific issues unresolved, a lively controversy arose in Japan over 

the validity of his claim to have isolated the offending bacillus. Accordingly, 

the Medical School dispatched several research expeditions to Taiwan and the 

Kobe-Osaka area in the late 1890’s to resolve them and included in each were 

professors from different sections, usually Ogata and Yokote from Hygiene
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and Bacteriology, and Yamagiwa from Pathology.! 38 Yet by the second 

decade of the twentieth century one finds these same two sections working 
for an extended period of time on precisely the same disease with no 

indication of cooperation between them at all.484 Moreover, secondary 

accounts of the history of bacteriology in prewar Japan never mention any 

cooperative research involving members of different groups after these 

particular expeditions. 

This, of course, does not prove conclusively that cooperative research had 
ceased among Japanese bacteriologists by this time; but there are good 

reasons for believing that it had and that consequently Kitasato’s general 

description of the situation at Tokyo University should be accepted even if 

his public explanation for it should not be. In all probability there was not 

very much willingness within any of the relevant sections on either side of the 

Medical School to cooperate with the others. Members of Aoyama’s section 

on the clinical side probably took a very exclusivist attitude toward the 

members of the Pathology and Hygiene Sections on the basic side and vice 

versa. While the evidence in general supports this assertion, the more difficult 

problem as before is to formulate a convincing explanation for it. 

Logically, there are only three agents to which the decline of cooperation 

could be attributed: the professors, the students, or both. Two of these, 

involving the professors, it is suggested, can be eliminated from consideration 

on the following grounds. First, the professors were all on amicable terms 

with one another and remained so throughout this period so far as can be 

determined. Secondly, there were no changes in personnel among them 

except for the promotions of Yokote in 1908 and Nagayo in 1911; and there 

are no reasons at all to suppose either event made any substantial difference. 

Thirdly, the professors did in fact cooperate with each other before about 

1900 but not thereafter. In short, the problem is to explain not merely the 

decline of cooperation but its timing as well. 

To that end it is argued, first of all, that cooperation among different 

sections was not inhibited to any extent by the professors but rather by the 
often intense feelings of solidarity which developed among the students and 

younger section members. Suppression of actions which their peers defined as 

disloyal to the group was one manifestation of this solidarity and cooperation 

with other groups, one suspects, was often defined in that way. Consider the 

following event which occurred at the Medical School during this period. In 

1916 Dean Aoyama secured the prior agreement of his two internal medicine 

colleagues to establish an institute for hydro-therapeutics and X-ray 

treatment. As a cooperative venture the institute was supposed to serve the 

needs of all three sections but did not because members of two of the 
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sections refused to work there. The younger men apparently objected to the 

Dean’s appointment of a former student as director and not even pressure 

from their own professors managed to change their attitude.t2° While one 

can never hope to know all relevant aspects of this situation, the account of it 

which survives does suggest not only the failure of formal organizational 

arrangements to dictate behavior but the limited ability of the professors to 

stimulate cooperation among their respective sections. 

That being the case, the principal reason for a decline in cooperative 

research about 1900 would simply have been that membership in each of the 

three sections began to increase sharply about that time. Consider the 

following chart: 

Membership In Tokyo University Medical School 

Sections Relating To Bacteriology 

Section 1897 1908 1917 

Internal Medicine (Aoyama) 5 10 21 

Hygiene and Bacteriology 3 5 15 

Pathology 8 24 46 

In no case does it show anything less than a three-hundred percent increase in 

the membership of each section during the twenty years between 1897 and 

1917136 Thus, even if a professor wished to stimulate certain kinds of 

cooperation with members of other groups, the effect of these increases 

would have been to limit his ability to do so because peer group influence on 

each member would have been much greater than before, assuming constancy 

of solidarity feelings between individual section members. Moreover, not even 

the opposing effects of growth in numbers beyond a certain point would 

necessarily have enhanced prospects for cooperation since loyalty to the 
group remained the standard by which social action was legitimated whatever 

the centrifugal effects of factions within the larger faction may have been. 

But even if Kitasato and other critics were correct in recognizing a near 
absence of inter-group cooperation at the Medical School, one must still 
consider the more basic issue of whether that really mattered. Were the 
exclusivist behavior patterns of its research groups really detrimental to 
creative research or might they in some respect have promoted creativity? 
Stated in this form the question obviously admits of no definite answer as
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factionalism undoubtedly had both effects on different occasions. However, 

the problem here is considerably more limited as it is only required to 

demonstrate that the Medical School’s informal organization could benefit 

creativity and that it actually did so in important ways. 

Two accomplishments of the Pathology Section provide empirical evidence 

for this argument. In 1915 Dr. Nagayo Mataro began research with several 

members of his section on the cause of a disease called scrub typhus or 

Rickettsia tsutsugamushi. This disease had first been reported by Japanese 

physicians around 1900 but within a few years was also found to exist in the 

Malayan peninsula, the Dutch East Indies, Australia and India. The large area 

over which scrub typhus was dispersed, together with its apparent links to a 

large number of other diseases, thus attracted wide attention among Japanese 

scientists even though the affected areas in Japan itself consisted only of a 

few sharply defined river valleys in three mountainous prefectures, 3? 

Accordingly, members of Ogata’s Hygiene and Bacteriology Section along 

with investigators from several lesser institutions also began studying this 

disease, thereby creating a highly competitive research situation. 

From what is known of the incident it seems likely that factionalism 

benefitted the investigation in two ways. Its competitive pressures, first of all, 

stimulated Nagayo to begin studying the disease himself. In 1915 the Medical 

School was the target of bitter criticism from the recently displaced Kitasato 

Faction which claimed the University’s contributions to bacteriology had 

been few. Specifically to refute these accusations, Nagayo became the first 

scientist anywhere to study the highly contagious disease in the field and led 

the first of many expeditions to Yamagata Prefecture in July of that year,138 

One may also suppose the same competitive pressures from other groups kept 

him there. Within a year the Nagayo team managed to link the disease to a 

specific pathogenic agent. However, they were not able to explain its life 

cycle completely until 1924; and even then had to carry out many more 

expeditions and laboratory tests before the medical profession bestowed its 

unanimous approval on their findings in 1930.139 In short, competition 

among factions encouraged replication and independent testing of claims 

based on research findings and in that way benefitted science. Secondly, 

when the unusual amount of work and the extraordinary investment of time 

required for resolution of the scrub typhus problem are taken account of, it 
seems reasonable to suppose a well integrated research group would have a 
natural advantage over one less integrated. Indeed, that was precisely the sort 
of group Nagayo had tried to create in the first place by socializing with his 
younger colleagues and by discouraging their use of status language when 
speaking to him. 
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In the work of Dr. Yamagiwa Katsusaburo and his associates on cancer still 
another potentially beneficial effect of factionalism on scientific research can 

be seen. In 1915 Yamagiwa achieved one of the most important advances in 

the entire history of cancer studies with a “classical” paper demonstrating 

that tumors could be produced in experimental animals by the application of 

coal tar to the skin over prolonged periods. His work was important both 

theoretically because it placed Rudolph Virchow’s doctrine of chronic 

irritation as a cause of cancer on a sound experimental basis and 

methodologically as well since it enabled researchers to induce tumors in host 

animals far more easily than had been possible earlier.14° In the words of 

The Lancet: “It is impossible to over-estimate the importance of Yamagiwa’s 

discovery for the study of cancer.” 14! Indeed, the 1915 paper made him a 

leading candidate for the 1926 Nobel Prize in Medicine, awarded, however, to 

Johannes Fibiger in an action now widely acknowledged to have been an 

error.}42 

For present concerns the point of greatest interest is the process by which 

Yamagiwa managed to achieve these results. Essentially they owed as much to 

the intense loyalty of his younger colleagues and students as they did to his 

own brilliance. Not only did Yamagiwa himself specifically say this,14 the 

facts of the matter seem to admit of no other interpretation. The reason is 

simply that Yamagiwa was a semi-invalid who suffered from pulmonary 

tuberculosis for nearly all his professional life.144 Because of his physical 

condition it is highly unlikely he could have accomplished anything 

unassisted; for even with help his 1915 paper represented ten years of work. 

Hi. THE VALUES OF JAPANESE SCIENCE IN HISTORICAL PERSPEC- 

TIVE 

Individualism and Science: Europe and Japan 

Both because of the frequency with which they are cited by Japanese 

critics and because of their theoretical significance in functional analysis, 

discussion in this paper has centered on the fourth category of arguments: 

formal organizational arrangements and their relationship to creativity. The 

basic claim of these critics is that Japanese science was epiphenomenal and 

uncreative first because of its “‘feudalistic” apprentice system of recruitment 
and socialization and secondly, because of its failure to permit free exchange 

of views within research groups and cooperation among them. For the most 

part it is alleged that the chair system was responsible for these deficiencies. 

But was it? Ben-David and Zloczower argued that similar shortcomings
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appeared in German medical science because of the one-chair rule, the 

difficulty of establishing new chairs and the lack of horizontal expansion in 

higher education during the late nineteenth century. These factors, they 

suggested, diminished the ratio of academic positions to those seeking them, 

created obstacles to the horizontal movement of students and younger 

scientists, and therefore encouraged the formation of patron-client relation- 

ships between scientists of higher and lower status which eventually lowered 

research productivity. So far as bacteriology specifically was concerned, the 

differentiation of scientists from physicians implied by the basic-clinical 

separation is said to have been harmful because it denied research facilities to 

the latter and direct access to clinical facilities to the former while segregating 

each in different professional organizations. 

But was the Japanese situation really similar? Clearly it was not. First, the 

Japanese chair system, partly because of its French antecedents, permitted 

multiple chairs per discipline; secondly, it was not particularly difficult to 
establish new chairs; and thirdly, Japan’s higher educational system was 

expanding horizontally much more than Germany’s was. Thus the ratio of 

positions available to the number seeking them was higher in Japan; the 

students were objectively freer to move horizontally within the university, 

and their objective motivation to become the client of a senior scientist was 

therefore less. In the particular case of bacteriology, the objective situation 

was also more favorable in Japan since the differentiation of scientists from 

physicians had not progressed nearly so far, research facilities were not denied 

to the latter (until about 1917) nor clinical facilities to the former, and both 

belonged to the same professional organizations. Formal organizational 

arrangements, therefore could not have been responsible for the “deficien- 

cies” of Japanese science attributed to them. 

The alternative claim is that the scientists themselves were responsible for 

the alleged deficiencies. Rather than dispute this assertion directly, it is 

argued that, for the most part, these practices were not quite the deficiencies 

they might seem. Whether they married professors’ daughters or not, for 

instance, Tokyo University Medical School professors were selected from 

among the better qualified. Moreover, criticism and free discussion were not 

only tolerated but encouraged except in Aoyama’s Internal Medicine Section. 
Even the decline of cooperation, it is suggested, did not necessarily mean 

competition and creativity were compromised. Indeed, the work of Nagayo 

and Yamagiwa suggest that solidarity, loyalty, integration and competition, 

the results of distinctly Japanese value orientations, were not only compatible 
with creative science but probably gave it a highly positive stimulus. Thus, 
while some of the practices described as “deficiencies” actually existed, they  
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were not what critics have made them out to be. Others, moreover, did not 

exist at all. Thus, the problem for functional analysis, it would seem, is that it 

could not have predicted this combination. 

From this analysis two conclusions can be drawn and one of them answers 

the first question posed in this paper. Since Japanese science had certain 

fundamental value orientations markedly different from those of Western 

science at both the level of organizational or institutional norms and the level 

of personal value orientations, it was epiphenomenal. These different values 

in the Japanese case, according to functional analysis, ought to have been the 

result of inflexible organizational arrangements as they were in Germany. But 

the preceding discussion has shown this could not have been the case. 

Functionalism also maintains that because certain necessary values were 

absent, whatever science was done under the circumstances could not have 

been creative by definition. But the Pathology Section’s contributions to 

knowledge indicate that was not the case either. In short Japanese science was 

not necessarily uncreative because it was epiphenomenal. When, therefore, 

the ability of the Japanese to do creative science in the absence of certain 

allegedly fundamental values is taken into account, a second conclusion 

follows: that any theoretical explanation concerning the relations of science 

to culture and social structure in which values are assumed to be 

non-problematical at all levels of generality is empirically false and theoretic- 

ally unsound. 

In order to answer the second question posed earlier, it is necessary at this 

point not only to state what values were lacking in Japan but to indicate their 

place in the series of assumptions underlying functional analysis and 

criticisms by Japanese who define science in terms of values. It has been 

pointed out that Japanese values appear to have stressed solidarity, loyalty, 

affectivity and integration in addition to inter-group competition. Affectivity 

and solidarity in particular seem to clash with the emphasis Parsons places on 

affective neutrality and specificity. Given his definition of those terms, this is 

tantamount to saying the Japanese were not sufficiently individualistic. 

The term “individualism” or “individuation” merits closer examination as 

it is central to the discussion here. Definitions vary according to context and 

the philosophical predilections of the writer. Theodorsons’ A Modern 

Dictionary Of Sociology applies “individuation” to “the breakdown of group 

ties and the emergence of individuals who lack strong feelings of group 

loyalty...°14° while Bernard Barber describes “individualism” as ‘“‘a moral 

preference for the dictates of individual conscience rather than for those of 

organized authority” and declares it “an attitude....most congruent with 

science.”! 4 It is scarcely accidental that connotations so divergent have
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attached themselves to the same term, as the weakening of primary group ties 
and other intermediate-level associations has often been attributed in Western 

countries to the rise of science (among other things).47 But is science really 
responsible? If it is, how can one explain the absence of such a process in 

Japan whose modern history has also been dominated by the rise of industry, 

technology and science?!45 More likely, individualization or individuation as 

an influence on social structure or individualism in science should be 
attributed to the impact of ideological forces and the specific historical 
conditions within which science first arose in Europe. 

These considerations lead to the second of the three questions posed at the 

beginning of this paper: Why was Japanese science “‘epiphenomenal”? Why 

did it lack the individualistic values of science in the West? One potential 

explanation advanced by Japanese critics was the frequency of “copying” 

stemming from the government’s policies toward research. This argument 

appears to have a certain superficial plausibility since it is true that the 

Japanese government generally did not encourage scientific research, at least 

before 1914 and in some ways not before 1940. (Bacteriology was the single 

exception, partly because of its relationship to the well-being of the military). 

Nevertheless, the copying thesis should ultimately be rejected because it 

assumes these values would have become institutionalized if the government’s 

policies had been different. Yet there is no reason at all to suppose such 

values as affective neutrality or specificity are inculcated by the mere act of 

doing research. One supposes rather that they become accepted because 

scientists are exposed to a cultural environment in which great ideological 

stress is placed upon them. 

Peculiarities of language and thought processes are a second factor which 

several Japanese critics have suggested. Certainly the formation and accep- 

tance of values is affected by language and ways of thinking. But the precise 

mechanisms by which they make their influence felt are matters of great 

controversy lying far outside the scope of this discussion. It is sufficient for 

present purposes to say they must have been important in undetermined 

ways. 

Japanese critics defining science in terms of ideas, it was noted, have often 

linked science’s epiphenomenality to the specific historical circumstance of 

its dependence on government patronage. Though surely wrong in attributing 

epiphenomenality to lack of government support for research, their emphasis 

on the importance of the government’s role seems entirely plausible in itself. 

Much of Western science’s individualism has commonly been explained by the 

self-supported, amateur status of its early practitioners and their lack of 

sustained patronage from the state, 149 By contrast, modern science in Japan
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was almost completely dependent on government support (such as it was) 
from the beginning. One might therefore suppose this unusual degree of 
dependence on government did obstruct in Japan those ideological forces 
which created the individualistic ethos of science in Europe. In this sense 
science’s identification with the “collectivistic’ aims of the state may also 
have impaired the ability of these same forces to undermine family loyalties 
and other primary group associations. 

There are at least three other historical factors in Japan which probably 
inhibited the creation of a more individualistic ideology of science, if the 
European experience is any indication. One of these has already been 
mentioned: the fact that historically, it was the biomedical sciences rather 
than physics which in Japan formed the official, public image of science. Not 
only did medicine receive far greater attention than the other sciences in the 
Tokugawa Period, its extreme predominance continued well into the 
twentieth century. Science degrees conferred by Tokyo University provide 
one index of medicine’s greater influence. Between 1876 and 1916, 2,613 
degrees were conferred in medicine but only 814 in all other sciences. At the 
doctoral level the figures are similar in magnitude: 200 to 82 for the years 
1888-1910.1°° This fact is important because physics projects a much more 
individualistic image than any of the biological sciences do. Roger Krohn 
found that physicists (and “academic” scientists generally) are noticably 
more likely than any kind of biomedical scientist to stress the importance of 
“personality” and “the individual” over “situation” and “the team” for 
creativity 1° providing empirical support for the more impressionistic 
conclusions of earlier investigators. Why these differences exist is a matter 
which cannot be explored here. However, it seems significant that physics 
(optics and mechanics) attained intellectual maturity in the seventeenth 
century when science was very much an amateur activity, while medicine’s 
maturity was delayed until the nineteenth century when professionalization 
was already beginning to reshape the social bases of science in fundamental 
ways. 

That Japan therefore acquired modern science in the nineteenth century 
after its professionalization was already well along is the third historical 
factor meriting emphasis. Professionalization marked an important change for 
science in general because it involved greater emphasis on the functions and 
responsibilities of the professional peer group and less on those of the 
individual practitioner. Of course, this earlier tradition of individualism 

retained considerable influence in the West where science had existed for 
several hundred years. But Japan had no such ideological heritage; and a 
newly deindividualized professional science could hardly compensate for its 
absence.
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Japan lacked still another important historical experience associated with 

the rise of an individualistic ethos for science in the West: the long tradition 

of often intense conflict with religion. Not that scientific explanations for 
natural phenomena went totally unchallenged in Japan. They did not. Some 

eighteenth-century Buddhists opposed the replacement of Sumeru cosmology 

by the newly-acquired heliocentric view on religious grounds!°3 and conflict 

was rife between Christians and the defenders of science in the Meiji period. 

But all of this pales by comparison with the history of such conflicts in 
Europe. It is scarcely novel to observe that a principal reason for the conflict 
between science and religion was the heritage of Aristotelean scholasticism 

which combined supernatural beliefs and empirical information in a synthesis 

so intricate that an attack on one part necessarily appeared to endanger the 

whole. Thus, scientists could hardly avoid controversy with religion; and one 

aspect of their response was the creation of appropriate values concerning the 

ways in which information was obtained. For ideological and political reasons 
scientific evidence had to be overwhelming against the theological opposition; 

and the values which emerged presumably contributed to that end. If 

Kenneth Downey is correct in assuming that values appropriate to an age of 

warfare between science and theory (e.g. “organized scepticism” or “‘indivi- 

dualism”)! °4 may no longer be needed in the West, what reason is there to 

assume they were ever needed in Japan, given its relative lack of experience 

with such warfare? 

Having presented the case for rejecting theoretical explanations of 

science’s relationship to culture and social structure in which values are 

thought non-problematical, it is now appropriate to consider briefly the 

problem of creativity in prewar Japanese science. This complex subject 

cannot be discussed in any depth here but one important point can be made 

about it in view of the general argument advanced in this paper. Thai is that 

creativity in science is far more a matter of ideas than it is of values. 

Earlier it was observed that many critics who define science in terms of 

ideas nonetheless believe it was not very creative in Japan. If that was the 

case, one can only conclude that any acceptable explanation would have to 
base itself on factors of language, irrationalism and the absence of a tradition 

of scientific thought before modern times. Other arguments that have been 

advanced in connection with creativity seem to offer little. “Copying’’ is 

synonymous with the problem itself and is therefore not an explanation. 

Similarly, the arguments about organizational arrangements and behavior also 

have serious defects which the previous discussion has presumably made 

apparent. 
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The Accommodation Theory of Science and Culture 

The analysis presented here thus would appear to require an alternative 

approach to the problem of science, culture and social structure, one in which 

for the Japanese case and presumably for others, questions of language, 

thought patterns and historical factors would have a central place. The 

approach suggested is in no sense original, having been proposed in a 

somewhat different form by the late John Peter Nett! and others.1°° Its 

principal recommendation is that science be investigated by proceeding from 

cognitive structures to institutions rather than the reverse. From this 

perspective science would be seen to seek social attachment, gathering the 

necessary force or power to influence, encourage or even dictate the 

conditions permitting it to flourish. It is suggested that science may do this 

by defining itself as an ideology and that it has, in fact, done precisely this in 

the past. With science defined as ideas, its principal impact on culture and 

social structure would be limited to producing changes in information. Thus, 

particular values held by a culture “receiving” science would be substantially 

affected only in so far as they were closely linked to some natural 

phenomenon concerning which a change in information was taking place. 

This description of what Downey has called the Accommodation Theory of 

science, culture and social structuret!°© seems far more applicable to the 

Japanese case than that embodied in the Destruction Theory. Were it not for 

the corrosive effects of certain ideological influences it seems entirely likely 

the same would be true for Western countries as well. 
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