Social
Studies of
Science

An International Review of Research in the

Social Dimensions of Science and Technology

Volume 20 Number 1
February 1990

ISSN 0306-3127

@ SAGE Publications



Social
Studies of
Science

An International Review of Research in the

Social Dimensions of Science and Technology

Volume 20
1990

Editors
David Edge
Roy MaclLeod




Information for Contributors

Social Studies of Science is devoted mainly to the results of original
research, whether empirical or theoretical, which bring fresh light to bear
on the concepts, processes, mediations and consequences of modern natural
science and technology. It is multi-disciplinary in the sense that is encourages
appropriate contributions from political science, sociology, economics, history,
philosophy, psychology, social anthropology, and the legal and educational
disciplines. It welcomes studies of fundamental research, applied research and
development; of university science, industrial science and sciencein government;
of all aspects of technological innovation; and from all countries.

Prospective authors should send five copies of their contribution to the
Editor. (Ideally, four of the copies should be photoreduced and doublesided, to
economize on postage; only one ‘top’ copy need be full-size and singlesided.)
Articles should be between 6,000 and 18,000 words long. Exceptionally, longer
articles may be considered for publication in two or more parts. Shorter
contributions will be considered for the ‘Notes and Letters’ section. All
contributions should be typed and double-spaced on quarto or 84" x 1134" (A4)
paper; any diagrams necessary should be carefully drawn and fully labelled
in pencil; captions should appear on a separate sheet. The Editors may alter
manuscripts wherever necessary to make them conform to the stylistic and
bibliographic conventions of the journal. A copy of the final annotated draft will
be sent to the author(s) for approval, before the contribution is set in type.

Contributors are asked to pay careful attention to the following important
points of detail:

English spelling should be used throughout, except in the case of words
where the American ‘z' has generally replaced the 's’: e.g., organize. Single
quotation marks should be used throughout.

Italic type will be used for the titles of books and journals referred to in the
text and Notes, and for the least familiar foreign words. All words to be italicized
should be underlined. The Notes and References should be typed, double-spaced
on a separate sheet, numbered consecutively. They should be referred to in
the text by numerical superscripts. Citations to Science and Nature should give
both volume number and the full date, thus: Science, Vol. 177 (4 August 1972).
Page numbers stand alone, without ‘p." or ‘pp.” The following sample citations
illustrate other aspects of the journal style, and should be closely studied:

1. J.Ben-David and R. Collins, ‘Social Factors in the Origins of a New Science:
the Case of Psychology’, American Sociological Review, Vol. 31 (1966), 451-65.

2. L. Pearce Williams (ed.), The Selected Correspondence of Michael Faraday,
Vol. 1 (London: Cambridge University Press, 1971), 113-19.

3. Ben-David and Collins, op. cit. note 1, 461.

4. |bid., 460.

All subscription enquiries should be addressed to the Publisher.

SAGE Publications

28 Banner Street, London EC1Y 8QE

PO Box 5096, Newbury Park, CA 91359

32, M-Block Market, Greater Kailash-1, New Delhi 110 048



Editor

David Edge Science Studies Unit, University of Edinburgh,
34 Buccleuch Place, Edinburgh EH8 9JT, UK
Co-editor

Roy Macleod Department of History, University of Sydney,

Sydney, NSW 2006, Australia
Collaborating Editors
John Law Sociology, Social Anthropology. and Social Work, University of Keele, UK
Arie Rip STS Studies, University of Twente, The Netherlands
Stephen Turner Philosophy, University of South Florida, USA

Reviews Editor

lan Inkster Economic History, University of NSW, Australia

Editorial Advisers
W. Randall Albury History & Philosophy of Science, University of NSW, Australia
Daryl Chubin Office of Technology Assessment, Washington, DC, USA
H.M. Collins University of Bath, UK

Edward Constant Carnegie Mellon University, USA

Ruth Cowan University of New York at Stony Brook, USA

Thomas F. Gieryn Indiana University, USA

Loren Graham Massachusetts Institute of Technology, USA

Roger Hahn University of California at Berkeley, USA

Richard Jarrell York University, Ontario, Canada

Robert Kohler University of Pennsylvania, USA

Bruno Latour Ecole Nationale Supérieure des Mines, Paris, France
Herbert Mehrtens Technische Universitdt, West Berlin

Michael Mulkay University of York, UK

Dorothy Nelkin New York University, USA

Helga Nowotny University of Vienna, Austria

Giuliano Pancaldi Universita di Bologna, Italy

Juan José Sandana Universidad Nacional Auténoma de México

Terry Shinn Maison des Sciences de I’Homme, Paris, France

Ron Westrum Eastern Michigan University, USA

Steve Wright Higher Education Branch, Training Agency, UK

Published by

Social Studies of Science (ISSN 0306-3127) is published by
SAGE Publications, London, Newbury Park and New Delhi,
quarterly in February, May, August and November.

Annual Subscriptions: Institutions £80/$132;

Individuals £30/$49

Second class postage paid at Rahway, NJ. POSTMASTER,
send address corrections to Social Studies of Science,

c/o Mercury Airfreight International Ltd Inc, 2323 Randolph
Avenue, Avenel, New Jersey 07001, USA.

Subscription and advertising details available from SAGE
Publication Ltd.

28 Banner Street, London EC1Y 8QE, UK

Printed by J.W. Arrowsmith Ltd, Bristol, UK

Copyright© 1990, SAGE Publications Ltd.

Social Studies of Science is regularly listed in Current
Contents, and abstracted in ABC-Pol-Sci.




Social Studies of Science

An International Review of Research in the
Social Dimensions of Science and Technology

Volume 20 Number 1
February 1990 Contents

Papers

On the Making of Sex Hormones:
Research Materials and the Production of Knowledge
Nelly Oudshoorn 5

On the Rise of Scientific Innovations and Their

Acceptance in Research Groups:

A Socio-Psychological Study

Annedore Schulze 35

A Measure of Agreement: Employers and Engineering
Studies in the Universities of

England and Wales, 1897-1939

Colin Divall 65

Discussion Paper

On the Sociology of Science and the Continuing
Importance of Epistemologically Couched Accounts
David K. Henderson 113

Notes and Letters

Motherhood and Scientific Productivity
Svein Kyvik 149

Reviews

Review of Richards, Darwin and the Emergence of
Evolutionary Theories of Mind and Behaviour
John Laurent 161



Moas in the Cathedral (review of Sheets-Pyenson,
Cathedrals of Science)
Roy MacLeod 165

Review of Bazerman, Shaping Written Knowledge
Michael Gorman 169

Review of Bryder, Below the Magic Mountain
Paul Weindling 172

Progress: The Very Idea! (review of Brantlinger,

Energy and Entropy; Nitecki, Evolutionary

Progress; Brooks & Wiley, Evolution as Entropy)

Richard Nolan 175

Book Notes

Notes on books by Laurent, Cronin, Keown,

Parthey & Screiber (eds), Oldroyd, Roberts,

Elliott (ed.), Shrum, Levidow & Young (eds),

King, MacLeod, Schivelbusch, Jacobson et al. (eds),

Alter, & members of East European Academies 184

An Abstract

precedes each of the main contributions and
Notes on Contributors follow each paper.



Social
Studies of
Science

An International Review of Research in the

Social Dimensions of Science and Technology

Volume 20
1990

Editors
David Edge
Roy MaclLeod







Social Studies of Science

An International Review of Research in the
Social Dimensions of Science and Technology

Volume 20 Number 1
February 1990 Contents

Papers

On the Making of Sex Hormones:
Research Materials and the Production of Knowledge
Nelly Oudshoorn 5

On the Rise of Scientific Innovations and Their

Acceptance in Research Groups:

A Socio-Psychological Study

Annedore Schulze 35

A Measure of Agreement: Employers and Engineering
Studies in the Universities of

England and Wales, 1897-1939

Colin Divall 65

Discussion Paper

On the Sociology of Science and the Continuing
Importance of Epistemologically Couched Accounts
David K. Henderson 113

Notes and Letters

Motherhood and Scientific Productivity
Svein Kyvik 149

Reviews

Review of Richards, Darwin and the Emergence of
Evolutionary Theories of Mind and Behaviour
John Laurent 161



Moas in the Cathedral (review of Sheets-Pyenson,
Cathedrals of Science)
Roy MacLeod 165

Review of Bazerman, Shaping Written Knowledge
Michael Gorman 169

Review of Bryder, Below the Magic Mountain
Paul Weindling 172

Progress: The Very Idea! (review of Brantlinger,

Energy and Entropy; Nitecki, Evolutionary

Progress; Brooks & Wiley, Evolution as Entropy)

Richard Nolan 175

Book Notes

Notes on books by Laurent, Cronin, Keown,

Parthey & Screiber (eds), Oldroyd, Roberts,

Elliott (ed.), Shrum, Levidow & Young (eds),

King, MacLeod, Schivelbusch, Jacobson et al. (eds),

Alter, & members of East European Academies 184

An Abstract

precedes each of the main contributions and
Notes on Contributors follow each paper.



e ABSTRACT

Studies of the creation of networks in science have rarely focused on the
role of research materials in establishing relations between actors. This
paper considers the question of how scientists’ changing needs for research
materials in the study of sex hormones, which emerged as a new field of
the life sciences at the turn of the century, shaped both the character of
the relations between the actors in endocrinological research, and the
strategic position of each actor. The accessibility of research materials not
only shaped the social organization, but also affected the cognitive
development, of sex endocrinology. In this process, gender bias in science
was reinforced and metamorphosed.

On the Making of Sex Hormones:
Research Materials and the Production of
Knowledge

Nelly Oudshoorn

In the last decade, the study of laboratory practices has emerged as
a new line of enquiry in social studies of science. To understand the
construction of the laboratory, Latour suggests that laboratory scientists
should be studied in their daily practices. According to Latour,
laboratories are characterized by the activities of laboratory scientists
who create networks with other actors, both human and non-human, in
order to improve and maintain the position of the laboratory as the very
centre of authority.! However, Latour does not specify the role of non-
human resources (for example, research materials) in the building of
networks. The role of research materials in the production of knowledge
has recently been studied by Clarke. In her analysis of the impact of
research materials on the social organization of research in the
reproductive sciences, Clarke described how, in the life sciences at the
turn of the century, the shift from descriptive morphological approaches
to experimental physiological approaches radically altered scientists’ needs
for research materials. The new experimental approaches entailed
drastically different means of gaining access to research materials, and
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6 Social Studies of Science

had a crucial impact on the infrastructure of the reproductive sciences.
Clarke has described the emergence of the formal and informal networks
reproductive scientists created in order to obtain the required research
materials.” However, Clarke’s analysis did not take into account the role
of the clinic and the pharmaceutical industry, both major actors in the
life sciences.

This paper seeks to evaluate the role of research materials in structuring
the relationships between the laboratory, the clinic and the pharmaceutical
industry. It focuses on the study of sex hormones, which emerged as
a new field in the life sciences at the turn of the century. How did the
scientists’ changing needs for research materials affect the relationships
between the actors involved in the emerging field of sex endocrinology?
To answer this question I will follow the actors in their efforts to gain
access to the required research materials. I will describe how laboratory
scientists had to create networks with both gynaecologists and the
pharmaceutical industry to satisfy that need. The accessibility of research
materials affected both the character of the relationships between the
actors, and the strategic position of each actor involved in these networks.

Furthermore, I will analyze how access to research materials affected
cognitive developments in the emerging field of sex endocrinology. These
materials were not merely a resource, but functioned as carriers of
knowledge claims. I will describe how gender bias in science was
reinforced and metamorphosed in this process.’

Under the Spell of the Glands

The study of hormones emerged as an important field of research in the
life sciences at the turn of the century. Since the 1890s, physicians had
suggested that the ‘internal secretions’ of certain organs were crucial to
an understanding of physical processes in the human body. At the
beginning of the twentieth century, British physiologist Ernest H. Starling
reformulated this theory of internal secretions with the introduction of
the concept of hormones: ‘these chemical messengers or “hormones” as
we may call them, have to be carried from the organ where they are
produced to the organ which they affect, by means of the blood’.* The
most conspicuous actor advocating the doctrine of the glands was French
physiologist Charles-Edouard Brown-Séquard, who drew attention to the
role of the sex glands. In 1889 he announced to his colleagues in Paris
that preparations made of testes (the male sex glands) could promote
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eternal youth and sexual activity in men. Brown-Séquard also reported
the practice of a medical woman in Paris who had injected women with
the filtered juice of guinea-pigs’ ovaries (the female sex glands) in
treatment of various uterine affections and hysteria. Brown-Séquard’s
advocacy gave rise to a widespread interest in the 1890s in what was
called ‘organotherapy’: the use of extracts of animal organs as therapeutic
agents.” The very idea that animal organs contained potent substances
regulating all kinds of physical processes created an atmosphere full of
expectations and excitement: ‘It’s all in the glands’.®

The concept of the glands as organs that secreted potent substances
regulating physical processes indicated a new line of research. In the
nineteenth century, physiologists had assumed that all responses in the
body were regulated by nervous stimuli. Many physiological responses,
however, could not be explained adequately in terms of the model of
nervous pathways. The concept of chemical substances secreted by the
glands and transported by the blood provided scientists with a new model
of explanation, and triggered a new experimental approach in laboratory
science. At the turn of the century, scientists began to search actively
for the chemical substances in the sex glands, using the techniques of
castration and transplantation.’” In this surgical approach, scientists
removed ovaries and testes from animals like rabbits and guinea-pigs,
cut them into fragments and reimplanted these into the same individuals
at locations other than the normal positions in the body. With these
experiments, scientists tested the concept of hormones as agents having
control over physical processes without the mediation of nervous tissue.
In transplantation, the nervous tissue of the glands was dissected, so the
effects of the reimplanted glands on the development of the organism
had to take place through another medium — for instance, the blood.
Following advances in organic chemistry in the late 1910s, the surgical
approach of transplanting gonads was replaced by chemical extraction
of the gonads. These extracts were subsequently injected into castrated
animals in order to investigate their function.

The chemical substances believed to originate in the sex glands were
designated sex hormones: the male sex hormone secreted by the testes,
the female sex hormone secreted by the ovaries.® This terminology
constructed a sexual duality: sex hormones were conceptualized as the
chemical agents of masculinity and femininity, thus emphasizing the
ancient folk-wisdom that femininity and masculinity resided in the
gonads.® Although, in the 1920s and 1930s, scientists had to reconsider
the conceptualization of sex hormones as strictly sexually specific both
in origin and function, the terminology was never revised. Since the
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1920s, the names ‘male’ and ‘female’ sex hormones have continued in
use, both inside and outside the scientific community.'°

The assumption that sex hormones were the agents of masculinity and
femininity functioned as a paradigm. Previously scattered research was
focused around a generally accepted theory, ‘opening new lines of
research into sexual differentiation, menstruation, and fertility’.!!

The emerging field of the study of sex hormones attracted different
groups of actors to the scene. Surprisingly, gynaecologists, and not the
laboratory scientists, were the first to recognize the relevance of the
theory of internal secretions to the sex glands. Gynaecologists were
already familiar with the changes in the body that followed the removal
of ovaries, and directed their research to the chemical messengers of
the ovaries: the female sex hormones. As early as 1896 and 1900, two
Viennese gynaecologists, Emil Knauer and Josef Halban, described the
secretion of chemical substances by the ovaries.'? Gynaecologists came
under the spell of the glands because of their therapeutic promises. The
concept of female sex hormones promised a better understanding of, and
therefore greater medical control over, the complex of disorders in their
female patients frequently associated with the ovaries, such as
disturbances in menstruation and various nervous diseases. Moreover,
by linking female disorders to female sex hormones, ‘women’s problems’
remained inside the domain of the gynaecologists. '

Although no one yet knew what the physiological effects of injections
of extracts of the testes and ovaries might be, there already existed a
widespread paramedical practice in gonadal preparations at the turn of
the century. Pills and powders prepared by midwives and practitioners
from dried ovaries and testes were used against a wide variety of diseases.
Women were treated with ovary preparations for all sorts of disorders,
physical as well as mental, ascribed to malfunction of the ovaries. Elderly
men were treated with testicular preparations to recover declining sexual
and mental abilities. This popularity of testicular and ovarian preparations
attracted a second actor to the stage: the pharmaceutical industry. Following
the paramedical practice, the pharmaceutical companies also came under the
spell of the glands. The manufacturing of extracts from animal organs offered
a new and promising line of production. Pharmaceutical companies started
producing ovarian and testicular preparations, with some success. At the turn
of the century, the advertising pages of medical journals were full of
recommendations for the prescription of these preparations under a wide
variety of trade names, indicating a flourishing trade in ‘biologicals’.'*

Besides the gynaecologists and the pharmaceutical industry, laboratory
scientists, in this period mainly physiologists, also gradually came under
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the spell of the glands.'® After the turn of the century, the laboratory
of Edward Schifer, professor of physiology at University College
London, took up the study of the ovaries.'® The physiologists were
particularly interested in the study of the glands because the concept of
hormones provided a new model for understanding the physiology of
the body. In the first decade of this century, physiologists included the
study of the ovaries and testes as a branch of general biology.!” By this
move, the traditional borders between two different groups of actors —
the physiologists and the gynaecologists — changed dramatically. Before
the turn of the century, the study of ovaries, particularly in relation to
female disorders, had been the exclusive field of gynaecologists. With
the introduction of the concept of sex hormones, laboratory scientists
explicitly linked female disorders with laboratory practice, thus entering
a domain that had traditionally been the reserve of gynaecologists.
Whereas gynaecologists were particularly interested in the function of
the ovaries to control all kind of disorders ascribed to ovarian
malfunction, physiologists had a broader interest in the role of ovaries
and testes in the development of the body.

Summarizing the situation at the beginning of this century, we can
conclude that three groups of actors were interested and actively involved
in research into the sex glands: the gynaecologists, the pharmaceutical
industry and the laboratory scientists. It is also clear that the accessibility
of research materials did not yet interfere with the relationship between
these actors. Although interested in the same subject, the actors could
operate quite independently from one another. In this period each actor
had the techniques, as well as the research materials, required for research
on sex glands at his or her disposal.

The techniques and research materials of the gynaecologists were
provided in their clinical practice. Gynaecologists were already familiar
with the surgical technique of castration, and the research materials could
be obtained from their own patients. Since the 1870s, surgical operations
for the removal of human ovaries had become common practice in
gynaecology, and consequently gynaecologists had the necessary skills
and easy access to the research materials required for their
experiments.'® Later, the placenta and animal ovaries were also used
as research materials. '

The physiologists were able to perform their experiments in
continuation of their tradition of laboratory practice, applying techniques
and materials that came into general use in the last decades of the century.
Of particular importance was the introduction of laboratory animals like
guinea-pigs and rabbits, and somewhat later, mice and rats, which became
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the major subjects in their experiments to study the role of the ovaries
and testes.

The third actor in the emerging field of sex hormones found it
somewhat more difficult to gain access to research materials.’® The
pharmaceutical industry had no tradition or practice to lean on, so it had
to make other arrangements. To obtain the material they needed for the
production of testicular and ovarian preparations, pharmaceutical
companies entered into contracts with local slaughterhouses to guarantee
a steady supply of animal glands — organic matter that was not used
for the production of food.

In this early period, the activities of the three groups involved in
research on sex hormones did not yet interfere with one another. Every
individual in these groups interested in the subject of sex hormones could
enter the field and perform experiments without assistance or interference
from the other actors.

Capturing Each Others’ Interest

Although the actors involved in research on sex hormones focused on
the same research object, their daily practices were not linked to one
another. In spite of this relative independence, the relationships between
the actors were not unproblematic. In fact, disputes arose among them,
both between the gynaecologists and the pharmaceutical companies and
between the physiologists and the gynaecologists.

In the 1910s, gynaecologists began to criticize the pharmaceutical
industry for the production of ovarian preparations. Although there
appeared many enthusiastic reports on the therapeutic effects of ovarian
preparations in menstrual disorders, gynaecologists became sceptical
about the quality of the commercial products. In clinical trials,
gynaecologists compared the commercial preparations with their own
extracts, and observed negative results for the former. Gynaecologists
claimed that the powders and pills available in the drug trade did not
contain the active substance from the ovaries. In addition to clinical trials,
gynaecologists had developed a physiological test to evaluate the activity
of ovarian preparations by measuring the growth of the uterus in
experimental animals.?' The criticism of gynaecologists was part of a
growing professional concern about the quality of all types of drugs.
In the 1910s, drug regulation gradually became institutionalized. In the
US, the Congress had passed the Biologics Control Act (1902) and the
Pure Food and Drug Act (1906). In 1905, the American Medical
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Association established the Council on Pharmacy and Chemistry to set
standards for drugs. In the Netherlands, the authorities installed the
Governmental Institute for Pharmaco-Therapeutical Research (1920) in
order to gain control over the quality of commercial pharmaceutical
products. Following these drug regulations, the pharmaceutical industry
laboured under more rigid constraints about the claims they could
make.?

The critical approach of gynaecologists towards the pharmaceutical
companies challenged them to improve the quality of their products.?
The implicit message in this criticism was: if you want to make better
products, you have to consult the gynaecologists; only the gynaecologists
have the knowledge required to make effective preparations. Although
gynaecologists succeeded in drawing the interest of the pharmaceutical
companies to fundamental research on sex hormones, they subsequently
could not prove their claim to be the real experts on this subject.

In the dispute over the quality of commercial preparations, the third
actor began to criticize the expertise of gynaecologists. Laboratory
scientists and gynaecologists could not agree about what would constitute
sufficient evidence to demonstrate that extracts of ovaries and testes
contained an active ingredient. The laboratory scientists criticized the
gynaecologists for testing ovarian preparations in the clinic before their
physiological and pharmacological effects were known. They argued that
extracts should not be evaluated merely in terms of their therapeutic value,
but should also be assessed with physiological tests.?* The dispute over
the appropriate methods of assaying sex hormones was part of a more
general struggle between scientists and clinicians, which can be seen to
characterize this period in medical history. The early decades of this
century were characterized by a growing professionalization of the
sciences, a process in which laboratory scientists presented themselves
as the dominant profession among those, including clinicians, concerned
with natural phenomena. By emphasizing the superiority of physiological
methods over therapeutic test methods, laboratory scientists transferrred
the study of sex hormones from the domain of the clinic to the laboratory,
thus defining the demarcation lines of their own profession. Physiologists
began to develop biological assay systems for the evaluation of the active
substances in ovarian and testicular preparations. In this quest, laboratory
scientists used a great variety of physiological methods.?

Through this strategy, the laboratory scientists succeeded in developing
a basis for their claim to provide the knowledge needed so badly by the
pharmaceutical industry. In 1923, American laboratory scientists
introduced a test that in their opinion was much better for the evaluation



