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Chapterr  2 

Representingg users' bodies 

1.. Introductio n 

Inn the process of setting the agenda for anti-fertility vaccine research 
andd development that I have described, users were involved by means of the 
implicitt and explicit images of prospective users that were envisioned by the 
memberr states of the WHO, biomedical scientists, and social scientists. The 
eventuall  target group for immunological contraceptives was conveniently kept 
vague:: the method would be for everybody. This indetermination of the 
envisionedd users included their sex. The fact that anti-fertility vaccines could 
bee developed for either male or female users was repeatedly emphazised by 
scientistss and policy makers in the field of immunocontraception. In this 
chapterr I wil l examine why, in spite of the constant reiteration that im-
munologicall  methods for both sexes could be developed, most work has been 
donee to develop a vaccine to be used by women. For this purpose, I will 
exploree how representations of users were involved in the next stage of the 
developmentt of immunological contraceptives: the selection of appropriate 
substancess against which people could be immunized for the purpose of 
regulatingg their fertility. 

Akrich'ss studies (1992, 1995) show that innovators were very inter-
estedd in the future users of their product from the beginning. But are tech-
nologyy developers always interested in their future users? Or are they just 
concernedd with such matters as resolving their technical problems and making 
thee artefact work? As I have argued in the Introduction, even if innovators do 
nott always have users in mind, we cannot conclude from this that users don 
nott matter. The technical trade-offs that the innovators make in the earliest 
stagess of technology development have consequences for who might use the 
artefact,, and how. Therefore, the absence of articulated ideas about future 
userss highlights the need to focus on the ways in which users are implicated 
inn technology development.1 

Howw were ideas about future users involved in the initial research of 
thee biomedical scientists? In order to select an antigen and develop an anti-
fertilityy vaccine, biomedical researchers needed a representation of their 
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objectt of intervention: the users' body. Users' bodies are of paramount 
importancee in the development of medical technologies. Therefore, in the first 
partt of this chapter I will analyze the provenance of representations of users' 
bodiess that were brought into the process of defining opportunities for 
immunocontraception.. In the emerging field of reproductive immunology, a 
widee variety of representations of users' bodies was possible. How did all the 
differentt scientists agree upon a particular representation of users' bodies, and 
whatt did this body look like? In this chapter I will answer these questions by 
focusingg on the disciplinary backgrounds of the scientists who became 
involvedd in the research on anti-fertility vaccines. The newly formed Task 
Forcee on Immunological Methods for Fertility Regulation of the World 
Healthh Organization enrolled scientists from different disciplinary back-
groundss in its attempts to develop anti-fertility vaccines. According to 
Richardd Whitley, scientists belonging to the same discipline share a general 
approachh to the analysis of similar issues. This is called disciplinary styles, 
andd refers to a coinciding conceptual framework for defining problems and 
solutionss and for preferring certain methods and techniques (Whitley 1974). 
Thee concept of disciplinary styles encompasses both discursive and material 
elementss of scientific approaches. I suggest that it is useful for understanding 
thee contribution of reproductive biologists, immunologists, and clinicians in 
reachingg agreement upon a representation of users' bodies. 

Butt studying representations of users' bodies, the disciplinary styles 
fromfrom which they arose, and the ways in which they were made to align, is not 
sufficientt for understanding the development of anti-fertility vaccines with a 
particularr script. Although a whole range of possibilities were depicted, only 
aa few types of anti-fertility vaccines were actually developed. How, then, can 
wee understand this narrowing down to a few particular types of vaccines? 
Thee ability of researchers to generate representations of users and to integrate 
thesee into their technical choices is not merely contingent. The range of 
possibilitiess is both enabled and constrained by specific (international or 
institutionall  policies, and by material practices that have evolved over years 
off  doing reproductive science. The extent of the researchers' room for 
manoeuvree to develop certain technologies and not others will be explored in 
thee second half of this chapter. A gendered pre-existing infrastucture charac-
terizedd the field of the reproductive sciences, and this had important conse-
quencess fo which types of vaccines would be developed and which not. 

2.. Setting the stage for  an accessible body 

Inn 1972, the World Health Organization in Geneva took the lead in 
researchh and development of anti-fertility vaccines by establishing a Task 
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Forcee on Immunological Methods for Fertility Regulation. One of the first 
activitiess of this Task Force was to organize a symposium in 1974 in which 
sixtyy prominent reproductive biologists, immunologists, and clinicians from 
fifteenfifteen countries came together to discuss the prospects of immunocontracep-
tionn (Diczfalusy 1975). Each discipline favored its own particular approach to 
thee question of how immunological contraceptives could be developed, and 
thee meeting was an occasion to debate their views and proposals. Which 
representationss of users' bodies emerged from each of these approaches? 

Clinicians:Clinicians: mobilizing nature's experiments 

Att the symposium, the clinicians argued that immunization against 
fertilityy was likely to be possible, because part of naturally occurring infer-
tilit yy in otherwise completely healthy persons is due to immunological factors 
(Diczfalusy,, 1975). This experience in the treatment and study of infertility 
guidedd the clinicians in devising immunocontraception. Their approach 
consistedd in taking serum from women patients with infertility who visited 
theirr clinics, and trying to identify the implicated antibodies.1 The Australian 
cliniciann Warren Jones had tested several methods for the detection of anti-
spermm antibodies in the sera of women with infertility (Jones 1975, 376-401). 
Joness presented his work at the 1974 symposium. He was readily invited to 
participatee in the Steering Committee of the WHO's Task Force on Im-
munologicall  Methods for Fertility Regulation. 

Fromm the analogy with naturally occurring infertility, the clinicians 
consideredd anti-fertility vaccines development as mimicking the so-called 
"experimentss of nature". The notion of mimicking nature's experiments was 
gratefullyy adopted by the scientific community involved in vaccine develop-
ment,, and facilitated making anti-fertility vaccines conceivable.2 As the 
Indiann scientist Pran Talwar wrote in a review article: 

Iss it possible to prevent fertility immunologically? The answer to this 
questionn has been provided by nature's experiments. (...) Although the 
wayy in which immunologic response developed in the infertile patients 
iss not clear, the very fact of its existence indicates that it is producible 
(Talwarr 1979, 62). 

Alsoo adopted from the parallel with infertility research was a certain repre-
sentationn of future users. Infertility has traditionally been located, inves-
tigated,, and treated in the female body, and the clinicians - or more precisely: 
gynecologistss - encountered women in their clinics (Pfeffer 1985, Oudshoorn 
1994,, van der Ploeg 1995). Anti-sperm antibodies were also found in men 
withh infertility. But research into the immunological variety of infertility had 
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mostlyy been done in women. As two American researchers wrote in a review 
article: : 

Thatt reproductive processes in women are vulnerable to immunologic 
interventionn has been best documented by the numerous reports of 
naturall  infertility in women with anti-sperm antibodies and anti-zona 
pellucidaa antibodies (Anderson and Alexander 1983, 566). 

Thee experience of gynecologists in the field of infertility pointed to the 
femalee body as the natural site for intervention. The representation of users' 
bodiess that these clinicians adopted with this practice was that of the infertile 
woman.3 3 

Immunologists:Immunologists: women's permeable bodies 

Thee way in which the clinicians had made anti-fertility vaccines 
thinkable,, by detecting antibodies against sperm in women, fitted the im-
munologists'' common-sense intuition as well as their practical traditions. 
Accordingg to immunologists, any substance that was not part of the self 
wouldd be recognized by the immune system and elicit an immune response. 
Therefore,, that the sperm and the fetus, which are immunologically foreign to 
aa woman, should be tolerated in the womb was (and to a certain extent still 
is)) highly problematic for immunologists. It was precisely in this immature 
areaa of immunology that anti-fertility vaccines were intended to act. The 
immunologistss were ambivalent about the development of anti-fertility 
vaccines.. On the one hand, studying the effects on fertility of antibodies 
againstt specific antigens was clearly within their domain. On the other hand, 
thee reproductive processes in women violated their paradigmatic self/non-self 
boundary.. As one of the immunologists commented: 

Theree is no need to emphasize either the importance of the ultimate 
goall  - the control of fertility - or the difficulty of assessing the pos-
siblee contribution of immunology to that goal (Celada 1975, 419). 

Thee concept of anti-fertility vaccines, at the intersection of immunology and 
reproduction,, was closely linked to a major theoretical problem in immuno-
logy.. But in the practical realm there were glimmers of hope. Since sperm 
andd placental extracts are relatively easily available, experiments to study the 
formationn of antibodies by injecting these substances had been carried on 
sincee the turn of the century.4 Immunologists could therefore rely on some 
experiencee with immunological techniques using these substances. 

Thee immunologists supported research into interference with sperm and 
withh the placenta, both in the female body, as the most promising approach to 
anti-fertilityy vaccine development. These substances which, moreover, they 

62 2 



kneww how to handle, were not unambiguously part of the immunological self. 
Spermm was obviously foreign to a woman, and its transient presence was 
predominantlyy restricted to her reproductive tract. The placental hormone 
hCGG did circulate in a woman's blood stream after conception had taken 
place,, but it was produced by a not completely self-structure: the fertilized 
ovum.. Therefore, only sperm and placental antigens in women were accep-
tablee targets for the immunologists, since they could be categorized as non-
selff  and thus fit into the existing immunological paradigm. As Voisin stated 
att the symposium: 

II  think that all immunologists in the audience agree that immunization 
againstt an antigen pertaining to an organism must be expected to lead 
too dangerous consequences (...) The only way to have some means that 
wouldd not be expected to lead to dangerous consequences is to im-
munizee against a substance that is not part of the body. The only two 
typess of such substances are coming from the placenta or, rather, from 
spermatozoaa that have a short lifetime in the female body (in Dicz-
falusyy 1975, 35). 

Thiss was a fascinating manoeuvre: the immunological discomfort with 
women'ss reproductive bodies was made into a virtue for anti-fertility vaccine 
development.. The immunologists' inability to explain the occurrence of 
pregnancyy became their logic to prevent it. Placental substances and sperm in 
aa woman's body were considered appropriate targets because of their am-
biguouss state in terms of the immunological selfhess of females. 

Whatt did this mean for the representation of users' bodies that cir-
culatedd amongst immunologists? Their representation of possible future users 
off  the new method had been women with problematically ill-defined body 
boundariess in the field of reproduction. Now, body boundaries were reinter-
pretedd as being permeable, as admitting non-self, and thus permitting im-
munocontraceptivee intervention in women. 

ReproductiveReproductive biologists: the chain of reproductive events 

Reproductivee biologists did not yet have specific practices for deve-
lopingg anti-fertility vaccines, but they had a long-standing tradition in the 
pursuitt of reproductive science. For these scientists, anti-fertility vaccines 
providedd a new opportunity for doing reproductive research. They began by 
summingg up the steps in the human reproductive process. According to the 
reproductivee biologists, each of the following steps was in principle suscep-
tiblee to intervention: 

spermatogenesis,, epididymal sperm maturation, ovulation and the 
menstruall  cycle, sperm transport in the female organism, capacitation, 
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fertilization,, tubal transport of the fertilized ovum, implantation and 
earlyy embryonic development (Diczfalusy 1975, 13). 

Thee reproductive biologists represented their object of contraceptive interven-
tionn as a chain of reproductive events with two steps localized in the male 
andd seven in the female body. Each of these steps could perhaps be inter-
ceptedd immunologically. Because it was not bound by the immunological 
selfnon-selff  paradigm, their representation greatly extended the number of 
possiblee sites of immunointerference, and thereby the number of possible 
researchh leads. In the first chapter I discussed the analysis by the American 
sociologistt Adele Clarke (1998) of the strategies that reproductive scientists 
hadd used to maintain their professional autonomy vis-a-vis the world of 
familyy planning while at the same time gaining support and funding. In 
particular,, they had insisted upon distinguishing research into contraception, 
associatedd with sexuality and the socially illegitimate birth control movement, 
fromfrom the more decent and scientific research into human reproduction. And 
theyy had insisted that the study of human reproduction should include basic 
researchh (Clarke 1998). It is within this framework that we can understand 
thee emergence of the reproductive biologists' representation of users' bodies. 
Ann all too explicit representation of contraceptive users' bodies was displaced 
byy a suitable object of intervention for the reproductive sciences: a chain of 
steps.. This representation of users' bodies, in addition, entailed an extension 
off  opportunities for immunointerception, and thereby of possible research 
leads.. Notably, the strategy of extension could only work because users' 
bodiess were represented in this particular way. For other thinkable represen-
tationss of users' bodies (for example as occurring in a variety of socioe-
conomicc and personal settings or as experiencing a range of different mea-
ningss of family planning) increasing the number of possible research leads 
mightt not have been an attractive option, as this would have added to the 
complexity,, deferring the thinkability of a quick and universal technological 
fixfix  for fertility control. Representing users' bodies in terms of steps in the 
reproductivee process was a very effective strategy in gaining support for a 
widee range of research in reproductive science. 

Inn sum, on the basis of their specific material and cognitive resources, 
eachh discipline preferred a different approach to developing anti-fertility 
vaccines,, and their approaches were accompanied by different, gendered 
representationss of users' bodies. The clinicians viewed future users through 
ann analogy with their infertile patients. Therefore, male users were not 
explicitlyy excluded, but in accord with the pre-existing gynecological infra-
structure,, female users received more emphasis. In the conceptualization of 
thee immunologists, women's reproductive bodies could possibly respond to 
immunologicall  intervention. Male users were inconceivable for them, as their 
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bodiess did not contain foreign target substances. For the reproductive bio-
logists,, both male and female bodies were involved in reproduction and were 
thereforee in principle amenable to intervention. 

2.11 Negotiating male body boundaries 

Accordingg to the reproductive biologists' representation of users' 
bodies,, immunological contraceptives could potentially be developed for 
eitherr men or women. But if the criteria of the immunologists for the selec-
tionn of antigens were upheld, male bodies were at risk of disappearing 
completely.. It was the American reproductive biologist Vernon Stevens who 
explicitlyy articulated the issue of male or female users. As the originator and 
protagonistt of the most promising approach to the female body (see chapter 
1),, Stevens was beyond suspicion of merely speaking on behalf of his own 
interestss in developing a method for men. During one of the first discussions 
att the symposium, he said: 

Iff  this position is adopted and followed by the investigators in the 
field,, i.e. the prohibition of using any self-antigen as an approach to 
immunologicall  fertility control, then does anyone have any suggestion 
forr attempts to establish a male immunological fertility control 
method?? As far as I can determine, this excludes the male (in 
Diczfalusyy 1975, 35). 

Inn an apparent attempt not to surrender the extensive range of steps that he 
andd other reproductive biologists had proposed, Stevens brought male users 
backk onto the stage. But the selfhess of male bodies had never been called 
intoo question by immunology.5 How could the steps in the male reproductive 
bodyy be rendered susceptible to immunological interference? The reproduc-
tivee biologist Erwin Goldberg, who had been working on an anti-sperm 
antigen,, reasoned that sperm could be envisioned as foreign to males as well: 
spermm is sequestered from the immune system by one of the toughest barriers 
off  the body, the blood-testis barrier. Therefore, Goldberg reasoned, molecules 
off  sperm could be a target in male as well as female bodies: 

Thee logical basis for such experimentation derives from two primary 
considerations.. In the first place, spermatozoa are cells foreign to the 
female.. Therefore, any unique macromolecule constituents of sperm 
wouldd be expected to induce antibody formation which, in turn, could 
bee followed by reduced fertility.(...) Similarly, in the male the germinal 
epitheliumm is isolated from the body's immune system, presumably by 
thee blood-testis barrier. This suggests that antibody formation could be 
provokedd by sperm specific proteins (Goldberg 1975, 203). 
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Inn addition, it was argued that spermatozoa could be considered foreign to the 
malee immune system because their production starts at puberty. Sperm could 
thereforee bear molecules which had not been 'seen' by the immune system 
whenn built up in the fetal stage, and could therefore be recognized as 
'foreign': : 

Afterr realizing (...) that the immune system will exercise by acting 
onlyy on late developing antigens to which the body is not tolerant but 
nott to the rest treated as 'self, our group has of late become interested 
inn devising new ways and means of harnessing the autopotential 
againstt sperm antigens to achieve aspermatogenesis (Talwar 1979, 
66).6 6 

Thee immunologists and clinicians had first rendered women's reproductive 
bodiess susceptible to immunological interference with fertility. Subsequently, 
thee reproductive biologists successfully challenged the immunological selfhess 
off  the male reproductive body. The immunologists did not have to cede their 
criteriaa that less-self substances were more appropriate for the development of 
harmlesss immunological contraceptives. Instead, men's reproductive bodies 
weree redefined as being not completely immunological selves. Now male 
bodiess were endowed with the same ambiguity as female bodies. This 
redefinitionn of male body boundaries meant that men could become con-
ceivablee as users of immunological contraception. 

Notee that the means by which male users were made conceivable are 
historicallyy specific. Anti-sperm antigens were portrayed as having an 
"autopotential""  for achieving something in the male. This stands in remark-
ablee contrast to the way in which the female body was represented, as 
vulnerablee to immunological interference.7 The redefinition of the male body 
didd not contradict the ancient dichotomy: in contrast to the female reproduc-
tivee body, the drastically reinterpreted male body did not lose its capabilities. 

2.22 A cascade of target substances 

Thee researchers involved had to reach agreement about the possibilities 
forr immunointerception. Their common understanding of the site where 
immunocontraceptionn would work was reflected in scientific papers as a 
picture.. The researchers found their greatest common denominator in 
representingg users' bodies as a cascade of target substances. The reproductive 
immunologicall  body that emerged from this fusion of the reproductive 
biologists'' and immunologists' bodily representations was made possible by 
itss articulation through target substances. All the steps in the human reproduc-
tivee process proposed by reproductive biologists were now presented in 
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immunologicall  terms: as possible antigens or target substances. As Jones 
wrote: : 

Forr the purposes of fertility control, immunological influences may be 
broughtt to bear most logically on the stages of the human reproductive 
processs up to and including implantation (Fig. 1.1) (...) 

Hypothalamus s 

LHRH H 

Pituitary y 

FSHH LH 

Gonads s 

// \ 
Gametess Oestrogens 
// \ Progesterone 

''  » Androgens 

Blastocyst t 

Fig.. 1.1 Schematic representation of the reproductive process. (Jones 
1982,, 2) 

Oncee this simplified representation of users' bodies as a cascade of oppor-
tunitiess was established, all possible target substances could be added to the 
figuree without seriously affecting its elegance. The opportunities for im-
munologicall  interference were further extended to include the pituitary and 
hypothalamuss hormones involved in the production of sperm, ova, and sex 
steroids,, i.e. LHRH, LH, and FSH. LHRH from the hypothalamus regulates 
thee synthesis and release of the pituitary hormones, LH and FSH, in both 
malee and female bodies. LH and FSH control spermatogenesis and the 
productionn of testosterone in men, and of estrogen and progesterone and 
follicularr development in women. 

Scientistss inevitably have to simplify and select what is considered 
relevantt and important for their work. The convenience of this specific 
representationn of users' bodies in terms of target substances can be under-
stoodd as the result of two dynamics: the merging of disciplinary styles, and 
thee propensity of scientists to extend rather than limit their possibilities for 
exploringg new research leads. Various scholars who have studied represen-
tationall  activity in science have emphasized the importance of visual depic-
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tionss (Lynch and Woolgar 1990, Fyfe and Law 1988, Beaulieu 2000). The 
schemee that they proposed was not "just a picture". The centrality of target 
substancess has become firmly anchored in research practices. Target substan-
cess have been a structuring factor in research on immunological contracep-
tives.. The 1974 program of the WHO Task Force on Immunological Methods 
forr Fertility Regulation was organized in terms of target substances (Dicz-
falusyy 1975). Subsequent meetings and review articles classified the develop-
mentall  work on anti-fertility vaccines by target substance.9 Target substances 
alsoo informed the way in which the scientists involved referred to each other. 
Forr example: 

(jvk:: Who, in your view, are the other main researchers?) Well, in the 
zonaa pellucida thing there is A, and B and C. And at the sperm side 
theree is D, who works with E, he is also a sperm fellow (interview 
withh Stevens l;43-44). 

Thee representation of users' bodies as a cascade of target substances was 
adoptedd by the major actors in the field, including the team under the 
directionn of Pran Talwar at the National Institute for Immunology in New 
Delhi,, and the research carried out under the auspices of the World Health 
Organizationn (Talwar 1979, 64; Gupta and Koothan 1990, 48; WHO/HRP 
1993,, 12; Talwar et al. 1993, 208). The captions that accompanied this 
depictionn indicated "possible points of intervention to prevent pregnancy" 
(WHO/HRPP 1993, 12) and "possible sites of immunointervention" (Gupta and 
Koothann 1990, 48), suggesting that from the picture we can learn where the 
interventionss will be located. 

Off  course, processes of selection and simplification are never neutral 
(Star,, 1992; Law and Whittaker, 1988). Simplification of what would other-
wisee be unworkable complexity implies at the same time a process of 
productionn of new objects and relations. In emphasizing or making visible 
certainn elements and setting aside as trivial other parts of the scientific object 
andd endeavor, some elements get lost. Apparently, in the representation of 
opportunitiess for the immunological interception of fertility, recognizing the 
boundariess of what once used to constitute male and female bodies was not 
necessary,, or even meaningful. In this representation, the distinction between 
thee bodies of male and female users had disappeared completely. In the 
schematicc outline, testes and ovaries are grouped together under the heading 
gonadss and depicted as producing gametes and sex steroids, undifferentiated 
byy sex. The bifurcation between sperm and ovum is depicted in the same way 
ass that between FSH and LH, substances that occur in both bodies. A body 
withh a sex seems to be implicit as a source of target substances: the ovum 
andd the early embryo occur only in women. But the sex of the body of who 
mightt use the vaccine is absent. This is an intriguing finding. As against the 
intuitivee notion that the sex of bodies might be more central to reproductive 
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sciencee than to any other science, it seems to be irrelevant to the scientists 
involved. . 

Thuss far I have shown how the scientific community involved in the 
researchh and development of anti-fertility vaccines constructed a common 
representationn of users' bodies. The opportunities of the scientific community 
inn making this representation were defmed by their disciplinary styles, their 
accesss to material and cognitive resources, and their willingness to further the 
enterprisee of developing anti-fertility vaccines. This work to reach agreement 
onn where the vaccines might act was crucial in developing the prospect of 
immunologicall  contraception. However, the emergence of the representation 
off  reproductive immunological bodies outlined here cannot reveal the whole 
story.. The scientists had reiterated all the time that anti-fertility vaccines 
couldd be made for both males and females. They worked hard to include the 
bodiess of male users, and they depicted a sexless cascade of possible sites of 
intervention.. One would rather expect that now a vaccine to be used by either 
menn or women could be made. This was not the case, however. The represen-
tationn of users as either male or female was not inscribed in the artefact that 
theyy developed. Instead, a technology with a clearly gendered script evolved. 
Thee overwhelming majority of the work on anti-fertility vaccines is aimed at 
women.100 Why? What can account for the asymmetric presence of male and 
femalee users' bodies in anti-fertility vaccines research and development? For 
example,, how did the development of an anti-hCG vaccine become and 
continuee to be the most advanced line of research? Why are anti-sperm 
vacciness mostly developed for women? And how could some research on 
malee immunocontraception still be carried on? To answer these questions I 
wil ll  now turn towards the research practices in which anti-fertility vaccines 
weree developed against certain substances and not against others. 

3.. Selecting proper  target substances 

3.11 The availabilit y of hCG 

Thee availability of a substance was a very important criterion in 
selectingg appropriate antigens. The placental hormone hCG satisfied the 
availabilityy criteria (WHO/HRP 1973, 23). In the early 1970s, when research 
onn anti-fertility vaccines began, hCG was also used in the treatment of 
infertility.. Therefore the WHO's principal investigator, Stevens at Ohio State 
University,, could obtain purified hCG from companies that collected pregnan-
cyy urine for this purpose (interview with Stevens 2;3). Also for Talwar and 
hiss group at the National Institute of Immunology in New Delhi, the plentiful 
availabilityy of hCG in family planning clinics was a consideration in focusing 
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onn its derivates (Talwar 1976, 129). The hormone hCG was embedded in the 
gynecologicall  infrastructure, which contributed to its becoming a favorite 
targett substance in the early developmental stage of the vaccine in the 1970s. 
Thee notion of a gynecological infrastructure was introduced by Oudshoorn 
(1991),, who has analyzed how the availability of research methods and 
materialss for female sex hormones, and the existence of a powerful institu-
tionall  context of gynecological clinics for the reproductive functions of the 
femalee body, resulted in the making of hormonal drugs for women but not 
forr men. The absence of such a network in the field of male reproduction in 
partt accounts for the lack of success in developing male hormonal drugs. The 
successfull  development of hormonal contraceptives further strengthened the 
gynecologists'' networks in contraceptive development (Oudshoorn 1991, 127-
172).. As a consequence of this asymmetry in the institutionalization of male 
andd female reproduction, target substances in women were more likely to 
circulatee and be available in reproduction research than those in men. The 
convenientt availability of abundant quantities of hCG was an advantage. In 
thee 1978 Annual Report of the WHO: 

Otherr lines [than hCG, jvk] which continue to show promise but which 
aree pursued at a lower intensity include vaccines based on sperm 
antigenss and antigens of the zona pellucida. Several lines have been 
discontinuedd during the past year either as the result of disappointing 
dataa being obtained regarding anti-fertility efficacy or because of 
technicall  problems preventing sufficient quantities of material being 
preparedd for initial evaluation (WHO/HRP/AR 1978, 99). 

3.22 "Politicall y correct targets"11 

Thee appropriateness of the antigen hCG was also conditioned by 
specificc moral and political cultures. HCG is produced by the fertilized ovum 
andd vaccines based on hCG could be considered abortifacient. In an article 
reviewingg different vaccine candidates, two American researchers commented: 

Physicianss introducing large scale contraceptive vaccination programs 
shouldd be sensitive to the ethical and moral views of the population. 
HCGG vaccines and other early abortifacient will not be accepted by 
manyy societies. (...) Because of the convenience of vaccines and the 
needd for improved methods of birth control, many people will accept a 
safee contraceptive vaccine that interferes solely with prefertilization 
reproductivee processes (Anderson and Alexander 1983, 568). 

Whilee the medical definition states that pregnancy begins only after implan-
tation,, U.S. policy was guided by the notion that fertilization is the key 
moment.. In the Reagan era, funding for population programs were cut12 and 
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speciall  mandates were initiated to prevent the principal U.S. government 
fundingg agencies, the National Institutes of Health (NIH) and the Agency for 
Internationall  Development (USAID), from funding this research (Djerassi 
1989,, 358; Roush 1994, 1165). As Nancy Alexander, who had become head 
off  the contraceptive development branch of the U.S. National Institute of 
Childd Health and Human Development of the NIH (NICHD/NIH), said of the 
hCGG vaccine: 

"Ourr Congress would think of it as an abortifacient." (Alexander, 
quotedd in Aldous, 1994). 

Thesee politics profoundly affected the research of the U.S. Population 
Council.. The Population Council's International Committee for Contraception 
Researchh had joined the work of Talwar and his team at the National Institute 
off  Immunology in New Delhi on the development of an hCG-based vaccine 
andd invested many years of work in this effort. Encouraged by the results of 
Talwar'ss clinical trial with four women in 1974, investigators under the 
auspicess of the Population Council carried out phase I clinical trials with a 
similarr preparation in Sweden, Finland, Chile, and Brazil in the period 1976 
too 1980 (Nash et al 1980, 329). In 1986, the ICCR of the Population Council 
initiatedd an additional phase I clinical trial in Finland, Chile, and the Domi-
nicann Republic (Brache et al. 1992, 2). In 1991 a representative of the 
Populationn Council reported to the meeting of the Steering Committee of the 
WHO/HRPP that 

Althoughh plans had been made to carry out a phase II clinical trial 
withh this vaccine, lack of funds and lack of interest by two of the three 
centers,, which are predominantly Catholic countries, have led to a 
delayy in initiating this study (SC minutes 1991, 25). 

Theirr effort to develop an anti-hCG vaccine diminished and finally stopped 
completelyy in the course of 1994. The strong political opposition against 
abortion-relatedd technology in the United States was a major reason to 
redirectt their research program. As the former director of the Contraceptive 
Developmentt Programme of Population Council, Rosemarie Thau, said in an 
interview: : 

II  could not get funds for the hCG vaccine. The government considered 
itt as an abortifacient, because it works probably after fertilization. But 
II  could get money for the LHRH vaccine, so this also influences it 
(intervieww with Thau 1993; 12). 

Alsoo for the pharmaceutical industry, the extent of abortion-relatedness 
wass a factor in selecting a target substance for anti-fertility vaccine develop-
ment.. According to Stevens: 
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AA long time ago, two scientists [from the Dutch pharmaceutical 
companyy Organon, jvk] visited here for two or three days. And they 
weree enthusiastic about the data, went back and made very positive 
recommendationss for Organon. But then we got up to the top level and 
theyy considered these sociological factors and said: we can't do it. 
Theyy have been supporting research at the University of Edinburgh 
though,, developing a vaccine against the zona pellucida antigens 
(intervieww with Stevens l;31-32).n 

Onn the other hand, the WHO/HRP, committed to the avoidance of 
duplicationn of efforts, persistently carried on its work on hCG. The WHO and 
thee Task Force researchers used a twofold strategy to justify the political 
acceptabilityy of their option. First, they pointed out that the mechanism of 
actionn of the hCG vaccine, especially the precise moment of its activity, had 
nott yet been determined. The vaccine therefore could be portrayed as a "peri-
implantation""  method (Stevens 1990, 347; Dirnhofer et al. 1993; Benangiano 
1994).. Second, the researchers emphasized that, independently of the mecha-
nismm of action, menstrual bleeding would appear around the expected time. 
Therefore,, women wouldn't even notice the difference between normal 
menstruationn and an immunologically intercepted fertile cycle (Jones et al. 
1988,, 1295; Griffin and Jones 1991, 178; Griffin 1992, 169; Griffin, Jones 
andd Stevens 1994, 71; Griffin 1994, 89). Historically, the maintenance of 
menstruall  regularity has been a major motive in developing new contracep-
tivee methods.14 Since there was a great deal of agreement on the signifi-
cancee of not disturbing menstrual patterns, emphasizing its maintenance was 
appropriatee for asserting the methods' acceptability. The development of an 
hCGG vaccine had started some years earlier man research on other antigens. It 
hadd gained momentum and maintained an advantage over the other research 
leadss of the WHO/HRP (interview with Griffin 1;38). However, Task Force 
researcherr Stevens was essentially excluded from receiving NIH financial 
supportt due to political pressure from lobbyists to deny government funding 
too anyone associated with abortion-related research (Stevens, personal 
communicationn 1 July 1997). The Australian gynaecologist Warren Jones, 
whoo under the auspices of the WHO conducted a clinical trial with anti-hCG 
vaccinee in 1986-1987, also received abusive letters from anti-abortion 
lobbyists.. Questions about the precise mechanism of action of the anti-hCG 
vaccinee were asked in the Australian Senate in October 1987 (Minutes 
Estimatee Committee D 1987, 58-59). 

Forr the research team at the National Institute of Immunology in India, 
wheree abortion was legalized in 1976, the abortion-relatedness of their 
researchh into anti-fertility vaccines never seems to have been an issue 
(Kalpanaa Viswanath, personal communication 16 December 1996). 
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3.33 * Androgyn'  antigens15 

Forr the U.S.-based researchers who depended on U.S. funding, deve-
lopingg an anti-hCG vaccine was no longer an option. They therefore turned 
towardss the politically impeccable pre-fertilization antigens, such as mole-
culess of sperm and the outer layer of the ovum, the zona pellucida. In 1986, 
thee American National Institute of Health began to fund applied research on 
pre-fertilizationn immunocontraception. Grants and contracts were awarded to 
twoo consortia of collaborating university-based scientists in the United States 
workingg on zona pellucida antigens and on various sperm antigens (McClure, 
1994). . 

Likee hCG, ovum antigens occur only in women; but vaccines based on 
spermm antigens could be a target substance in both sexes. This was repeatedly 
stressedd by the researchers involved: 

Spermm antigens comprise one possibility for both males and females, as 
theyy are present only transiently in the female reproductive tract and 
aree sequestered in the male, where their expression is restricted to 
testicularr germ cells and sperm (Jones, Ada and Basten 1985, 289).16 

Comparedd with anti-egg or anti-fetus immunocontraception, an anti-
spermm vaccine has two theoretical advantages. First it would work in 
bothh males and females; second, it would not raise problems of auto-
immunityy in the female if a sperm-specific protein is used (Isahakia 
andBambraa 1992, 118). 

AA promising approach for a contraceptive vaccine is to use a sperm 
proteinn as immunogen and to develop a vaccine for either men or 
women.. The idea is that the vaccine would act to block some required 
spermm function and thus induce infertility (Primakoff 1994, 208). 

Spermm antigens thus gave rise to a representation of users' bodies that fitted 
thee visual depiction that the involved scientists had assembled: as either male 
orr female. That anti-sperm vaccines could be developed for either men or 
womenn was portrayed as an attractive feature by the researchers. But the 
undifferentiatedd sex of future users of anti-sperm vaccines envisioned by the 
researcherss did not coincide with their practice: most anti-sperm vaccines are 
developedd for women. The 'androgyneity' of these antigens makes it possible 
too explore how research practices shaped the choice of male or female users. 

Thee development of modern molecular biological techniques in the 
mid-1980ss changed the availability of potential target substances. This was 
especiallyy relevant to sperm antigens: earlier, only abundant components of 
spermm could be tested, but now antigens that were short-lived or scarce could 
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alsoo be studied (Naz, Alexander, and Isahakia 1984, 342; Griffin 1991, 171; 
Primakofff  1994, 210). From the early 1980s on, several laboratories deve-
lopedd monoclonal antibodies to define and characterize a whole range of 
differentt sperm antigens which could be made available and studied for 
contraceptivee purposes (Anderson and Alexander 1983, 561; Talwar and Gaur 
1987,, 1077; Naz 1990, 748).17 

Too be appropriate for either male or female contraception, the sperm antigen 
mustt be located on the surface of the sperm cell and not inside. Only sperm 
surfacee antigens could actually be developed into a vaccine for users of either 
sex.. In researchers' texts on the biochemical work of identification and 
chemicall  characterization of sperm surface antigens, the sex of future users of 
ann eventual vaccine based on that antigen is not discernible. Nor is there any 
mentionn of the sex of future users in research on the tissue specificity of the 
antigen.. Its role in fertilization is also studied in isoloation from male or 
femalee bodies: the extent to which antibodies against a certain antigen 
inhibitedd fertilization could be studied in in vitro experiments (Naz 1988, 
Primakofff  et al. 1988, McClure 1994, Griffin and Hendrickx 1989). The first 
bodiess to appear in the research reports were those of laboratory animals. 
Whatt difference did the sex of test animals make? 

Twoo antigens on the surface of sperm - and therefore potentially a 
basiss for both male and female methods - seemed promising: FA-1 and PH-
20.. FA-1 was found by the NIH-supported research team of Rajesh Naz at 
thee Albert Einstein College of Medicine in New York. They conducted tests 
inn female rabbits and male mice. In female rabbits they found a significant 
reductionn of fertility after immunization with FA-1. The male mice experi-
mentss were also encouraging. The researchers then commented: 

Thesee results, using FA-1 as a model antigen, indicate that an anti-
spermm contraceptive vaccine may be effective in both males and 
females.. In males, it will act by binding to spermatozoa in epididymis 
andd vas deferens, probably without percolating into the testes. Once 
bound,, the antibodies can show their effects at the time of fertilization 
inn the female genital tract (Naz and Menge 1990, 512-513). 

Thatt antibodies did not percolate into the testes was important to avoid 
problemss of autoimmune testicular inflammation, called orchitis. Naz and his 
colleaguess found additional evidence of the possible safety and efficacy of 
FA-1-basedd vaccines in the involvement of the antigen in clinical infertility in 
menn and women (Naz 1988, 24; Naz and Menge 1990, 513). This seemed to 
enhancee the possibility that an anti-sperm vaccine for both women and men 
couldd be realized: 

Naturee has provided a human model to illustrate how an immuno-
logicall  contraceptive would work through the occurrence of infertility 
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inn some men and women with anti-sperm antibodies (Menge 1980, 
quotedd in Naz and Menge 1990, 515). 

Forr an anti-sperm vaccine to be effective, it is not sufficient that antibodies 
againstt a sperm antigen circulate in the bloodstream: anti-sperm antibodies 
shouldd be present in the male or female reproductive tract to encounter 
sperm: : 

Ideally,, antibodies against the antigen should be present throughout the 
reproductivee tract at concentrations sufficient to result in a complete 
inhibitionn of fertilization. As yet, littl e is known regarding the male 
tractt and the induction of local antibodies that would effectively bind 
too and inhibit sperm function without also possibly causing immune 
orchitis.. Good experimental animal models duplicating the condition in 
mann have still to be found. In the female, however, there is a rather 
extensivee literature concerning (...) the various sections of the genital 
tractt (Naz and Menge 1990, 515). 

Nazz and his colleagues chose the female rabbit as a model to study the 
effectss of immunization with FA-1 on fertility (Naz 1988, 24). Although the 
spermm antigen FA-1 had been an 'androgynous' antigen, the structuring of the 
researchh practice was not gender-neutral. The idea of developing immuno-
logicall  contraception for either males or females was actively considered by 
thee researchers involved. However, this representation of fixture users could 
nott be objectified in the technical choices of the researchers. Instead, a user 
withh a definite sex was inscribed in the developing technology. The develop-
mentt of modern molecular biological techniques in the mid-1980s changed 
thee availability of potential target substances (Naz 1990, 748). In contrast to 
hCG,, the availability of sperm antigens was largely independent of the 
existingg gynecological infrastructure as a result of advances in molecular 
biology.. But now the availability of suitable male animal models became an 
obstaclee in developing an anti-fertility vaccine for male users. The sex of 
futuree users of an FA-1-based vaccine became relevant to researchers in the 
lightt of the unequal level of knowledge from animal models of the male and 
femalee reproductive tracts. Thus the appearance of embodied laboratory 
animalss in the developmental trajectory of the FA-1 vaccine did help to 
determinee whether this method would be developed for men or women. This 
wass not because of essential differences between male and female bodies, nor 
didd I find any indication of these researchers explicitly preferring to develop 
aa method for one or the other category of users. On the contrary, the idea of 
aa vaccine to be used by either males or females had been amply lauded. But 
thee development of this vaccine was embedded in an already existing and 
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historicallyy specific infrastructure of contraceptive development, characterized 
byy the underdevelopment of knowledge about male reproductive functioning. 

Anotherr research team working on an 'androgynous' sperm antigen 
wass the NIH-supported group at the University of Connecticut, led by the 
husband-and-wifee team of Paul Primakoff and Diana Myles. These resear-
cherss also tested their preparations in both male and female test animals. The 
spermm protein PH-20 was reported to be an effective contraceptive in both 
malee and female guinea pigs. In 1988, they published in the journal Nature a 
letterr headed: 

Fullyy effective contraception in male and female guinea pigs immu-
nizedd with the sperm protein PH-20 (Primakoff et al. 1988, 543). 

Thiss finding greatly encouraged the anti-sperm vaccine researchers (Aldous 
1994).. Unfortunately, PH-20 also caused autoimmune testicular inflammation. 
Ass one of the researchers involved, Gary Hunnicutt, commented: 

Unlesss some new technology was going to come about where one 
couldd block testicular inflammation from happening, it just didn't look 
ass though the anti-PH-20 vaccine for men was going to be feasible 
(intervieww with Hunnicutt 1;15). 

Butt the possibility of developing such a new technology was not further 
explored,, and research into an anti-PH-20 vaccine for men was abandoned, 
althoughh the relevance of the testicular inflammation found in the guinea pigs 
forr assessing the possibility of developing an anti-PH-20 vaccine for men 
remainedd contested. At a conference on the immunological control of fertility 
inn 1994 in Australia, the findings of the PH-20 experiments were discussed 
oncee more. One reproductive scientist observed mat guinea-pigs are very 
sensitivee to such conditions compared with other animals: the observation had 
onlyy been reported in the guinea-pig (Dunbar 1994, 359). Another researcher, 
whoo had collaborated in the project, observed that the experiments had been 
donee with PH-20 antigen purified from guinea-pig testes and not recombinant 
PH-20.. Such native PH-20 might be expected to be more biologically active, 
andd could therefore perhaps account for the side-effect, he said (Tung 1994, 
359).. Nevertheless, research into this vaccine has been followed up for 
femaless only. 

Butt the findings of Primakoff and Myles and their colleagues on 
contraceptivee effectiveness in male and female laboratory animals had a 
distinctt effect on the further course of anti-fertility vaccine research. While 
moree closely observing the processes in the male genital tract, researchers 
noticedd that PH-20 on the sperm surface undergoes a molecular transfor-
mationn after the sperm leave the testes but before they are ejaculated (inte-
rvieww with Hunnicutt 1;19). Immunological inhibition of these changes in the 
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spermm at the time of passage through the epididymis would affect their ability 
too function in fertilization. Primakoff and My les identified a second sperm 
antigen,, Fertilin, that was involved in these changes. Post-testicular intercep-
tionn of sperm in men would remove the danger of autoimmune testicular 
damagee (see Aldhous 1994, McClure 1994). Thus, the work on the 'andro-
gynous'' antigen PH-20 helped to focus attention on the male reproductive 
tractt for investigation. Remarkably, in the research on Fertilin, one of the 
mostt advanced studies on sperm antigens for men, female test animals were 
used: : 

Anotherr approach being taken is to develop strategies for immuno-
contraceptionn in males. These strategies involve immunization with 
fragmentss of Fertilin (PH-30) with the aim of achieving contraceptive 
efficacyy while eliminating orchitis and other inflammatory responses. 
Inn particular, female monkeys and mice immunized with protein 
domainss containing the active site of Fertilin B are being tested for 
contraceptivee efficacy (McClure 1994, 4). 

Heree we see another example of reproductive scientists rendering irrelevant 
thee sex of the bodies they work with. Even in the human stage of experimen-
tation,, sex is not necessarily bracketed out. In order to perform at short notice 
aa small clinical trial in Sweden with the WHO's anti-hCG vaccine, it was 
proposedd that the involved researchers - both men and women - would 
themselvess be the participants (interview with Griffin 1;55). As the aim was 
too evaluate the safety of the vaccine and not its efficacy in preventing 
pregnancy,, researchers found no reason to exclude male bodies.18 However, 
bothh of the 'androgynous' sperm antigens FA-1 and PH-20 ended up being 
developedd for female users only. To overcome the established practice was 
nott easy. Seemingly, given the availability of research materials, animal 
models,, and knowledge and experience of reproductive functions, it was more 
self-evidentt to go on developing methods for women. There was, however, 
onee other 'androgynous' antigen which has led to the furthest progress in 
developingg an anti-fertility vaccine aimed at use in the male body. This is the 
Luteinisingg Hormone Releasing Hormone (LHRH), also called Gonadotrophs 
Releasingg Hormone (GnRH). This research and development was done at the 
Populationn Council. What permitted he Population Council to act as "gender-
bender""  (Oudshoorn 1996) and develop a method for men? What was 
necessaryy to include males in reproductive science? 
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4.. The reappearance of men 

Confrontedd with the lack of possibilities for funding and the lack of 
interestt on the part of their collaborating centres in an anti-hCG vaccine, the 
Populationn Council reconsidered its research leads in the early 1990s. In 
1992,, the NIH invited the Population Council to apply for a grant The 
Populationn Council submitted their project to develop a pre-fertilization 
vaccinee against LHRH for male users. The choice of LHRH as a target 
substancee in males was shaped by a number of historically specific political, 
economic,, material, and social factors. 

Immunizationn against LHRH in women would disrupt ovulation and 
thee menstrual cycle. In men it suppresses not only spermatogenesis but also 
thee production of testosterone and therefore libido. To compensate for the 
suppressionn of sex steroid hormones both in men and women, a replacement 
hadd to be administered concomitantly. According to the Population Council, 
ann LHRH vaccine for women would therefore have no advantage over other 
(hormonal)) contraceptives. The then Director of the Contraceptive Develop-
mentt Program of the Population Council, Rosemarie Thau, commented: 

Inn females, immunization against LHRH appears less promising, since 
thee processes which are interrupted are more complex and steroid 
replacementt would be more difficult. Moreover, in women several 
moree desirable approaches for contraceptive vaccines are available 
(Thauu 1992, 128). 

Inn 1992, the Population Council determined to develop this method for men. 
Thiss decision was not predetermined by male and female reproductive 
biology.. The team at the National Institute of Immunology in New Delhi, by 
contrast,, made a different trade-off. These researchers argued that an anti-
LHRHH vaccine could be used by women whose menstrual cycles are usually 
disruptedd temporarily anyway due to the suppression of LHRH: breast-
feedingg women (Talwar et al. 1992a, 948). But this line of research was 
short-lived.. The clinical trial that this team carried out in 1992 with an 
LHRHH vaccine to postpone the return of fertility and menstruation in women 
whoo had just given birth raised concerns of other scientists in the field and of 
internationall  women's health advocates, who considered this research un-
ethicall  (Minutes SC 1991, 31; Talwar et al 1992b, 7; Richter 1996, 96-
97).19 9 

AA number of additional factors were involved in the Population 
Council'ss decision to focus on an anti-LHRH vaccine to be used by men. 
Sincee an anti-LHRH vaccine would suppress the production of testosterone, it 
couldd also play a part in the treatment of patients with testosterone-dependent 
cancerr of the prostate. This relation between the contraceptive and cancer 
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treatmentt had various advantages. First, on the basis of this relation, the anti-
LHRHH vaccine could be portrayed as not just another contraceptive but as 
promotingg reproductive health. According to the Director of Reproductive 
Physiology,, James Catterall: 

Wee are reproductive health oriented. So conditions that come to mind 
thatt fit  in that broader context are prostate hypertrophy, prostate 
cancer,, breast and cervical cancer, and menopause (...). And these are 
alll  things that our contraceptive products may help to alleviate, if 
givenn in a slightly different dosage regime. So rather than be blind to 
thosee other potential uses, we try to broaden our scope a littl e bit and 
nott just focus on contraception (inter-view with Catterall 1 ;2). 

Accordingg to the scientists involved, the anti-LHRH vaccine fitted well into 
thiss new profile.20 Second, patients with cancer of the prostate were an 
opportunee and accessible test population. The United States Food and Drug 
Administrationn guided the Population Council scientists to initiate a clinical 
triall  in this population, since men with prostate cancer stood to benefit most 
fromfrom reducing circulating testosterone (Catterall, personal communication 8 
Julyy 1997). This opportunity was most welcome. Men are not habitual 
visitorss to family planning clinics, and are therefore relatively more difficult 
too recruit for enrollment in a contraceptive trial. Talwar and his team had 
alreadyy conducted clinical trials in patients with prostate cancer in two centers 
inn India and in one other center in Austria (Talwar 1992, 3). The Population 
Council'ss first clinical trial to test the safety and performance of their anti-
LHRHH vaccine was carried out in twelve patients with prostate cancer (Thau 
1992,, 128). And third, the reorientation of the Population Council's focus 
alsoo entailed an attempt to get industry involved in an early stage of the 
researchh process. One contributing factor to the low incentive for industry to 
workk in the field of contraceptive research and development was that the 
majorr expanding market was in developing countries, where pharmaceutical 
saless were generally less profitable (Fathalla, Diczfalusy and Spieler 1995, 2). 
Butt as cancer of the prostate is the second most frequent form of cancer in 
men,, there were prospects that the anti-LHRH vaccine might attract research 
fundingg from the pharmaceutical industry. As Catterall said: 

II  think that broadening our focus was an interactive event that had to 
doo with our examination of our mission and the Cairo Conference. And 
thee vision of people in this field of how needs of population research 
weree changing. And also the Foundations and other people that fund us 
lett us know that they were interested in these other issues as well 
(intervieww with Catterall l;4-5). 
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Reflectionss about the sociocultural feasibility of male contraceptives were 
invokedd as well. As one of the researchers involved, Anna Ladd, observed in 
aa review article: 

Inn the past 20 years, there has been a definite social trend towards 
sharedd responsibility for family planning, and many men desire to 
exercisee control over their own fertility. This has led to an increased 
interestt in the development of new means for regulating male fertility 
(Laddd 1993, 189). 

Too be sure, according to the scientists involved, this newly embraced male 
desiree to control their fertility did not in the least contradict the Population 
Council'ss primary mission to encourage the control of population growth. 
Thee senior staff scientist in charge of conducting clinical trials with the anti-
LHRHH vaccines, Claude Aguillaume, asserted: 

(...)) emphasizing male contraceptive responsibility is a key to getting 
menn both to fulfil l their broader obligations and to contribute to 
populationn stabilization (Aguillaume 1994, 2). 

Inn sum, an anti-LHRH vaccine for men permitted the Population 
Councill  to develop a non-abortion-related vaccine of potential interest to 
industry.. This antigen was simple to make and some knowledge of its 
performancee was available from the Indian research. Whether or not a 
vaccinee for either men or women could be made on the basis of this antigen 
wass not a consideration in selecting this target substance. But in the context 
off  the above-mentioned historically specific factors, the Population Council 
madee an explicit choice in favor of male users. 

5.. Conclusions 

Inn this chapter I have explored the reasons why most immunological 
contraceptivess are being developed for female users, in spite of the resear-
chers'' claims that the method could be developed "for either men or women". 
Onee explanation could have been that scientists stressed the 'androgynous' 
possibilityy just to highlight the scientific novelty of the method, or to please 
thee policy-makers at WHO who hoped to support the development of a 
methodd that would be appealing to a broad array of member states. However, 
II  found that the absence of a distinction between the development of a 
methodd for male or for female users was deeply rooted in the research 
practicess of the reproductive scientists. The question of whether the method 
wouldd be for male or female users was in fact not a relevant consideration for 
thee biomedical scientists. Yet, the choice of molecules of the zona pellucida, 
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spermm antigens involved in fertilization process, or hCG as the antigen against 
whichh a vaccine would be developed had implications for the sex of the 
futuree users of the method. Another obvious explication for the scanty 
researchh into male immunological methods could have been that the male 
bodyy simply provides realtively littl e opportunity for contraceptive interven-
tion.. Immunological contraceptives were an excellent occasion to explore the 
tenabilityy of this argument. While a number of possible target substances 
weree present in only the male or the female body, a few of these substances 
weree present in both, such as surface molecules of the sperm and LHRH. I 
havee examined the course of the research on these 'androgynous' antigens, 
andd I have argued that the lack of research into male immunological methods 
doess not follow automatically from male physiology. Yet, the distribution of 
opportunitiess for developing anti-fertility vaccines for male or female users 
wass not merely contingent, but embedded in a certain context that evolved 
overr years of doing reproductive research. 

II  have approached the question about the asymmetric situation in anti-
fertilityy vaccine development by analyzing the ways in which the bodies of 
futuree users were implicated in the early developmental work of the bio-
medicall  scientists. Representations of users' bodies played an important role 
inn making anti-fertility vaccines feasible. Clinicians, immunologists, and 
reproductivee biologists constructed a representation of users' bodies on the 
basiss of the material and cognitive resources of their various scientific 
disciplines.. In the newly constituted area of reproductive immunological 
research,, users' bodies were represented as a cascade of target substances. In 
thiss representation, the sex of future users was disregarded by the researchers. 
Thee disappearance of the notion of two stable and opposite categories might 
havee facilitated the prospect of exciting new ways to develop reproductive 
technologies.. But the sexless representation of users' bodies could not be 
integratedd into the technological design. The sex of future users was an 
importantt characteristic of the evolving technology, and predominantly female 
userss would be supplied whereas male users tended to be ignored. 

Anti-fertilit yy vaccines with a clear gender script evolved, and from a 
perspectivee on change it was important to understand why. How could it be 
thatt the sexless representation of the users' bodies was so prominent in the 
accomplishmentss of the researchers, and yet was not inscribed in the deve-
lopingg technology? This finding seems to diverge from Akrich's work (1992, 
1995),, in which the users' representations of innovators play a key role in the 
wayy a script evolves. Here we see that the emergence of a joint representation 
off  users' body was of central importance in envisioning the possibility of 
immunologicall  approaches to contraception. But the work of reaching 
agreementt about the sites where immunocontraceptive intervention could take 
placee was more important than the content of the picture. This is in line with 
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myy finding in the first chapter: that representations of users fulfil l more 
functionss than simply that of directing the work of innovators. The main 
functionn of the cascade of target substances was that it permitted the fusion of 
differentt disciplinary approaches, and not that it led researchers towards 
developingg one vaccine or another. 

How,, then, can we understand that anti-fertility vaccines were deve-
lopedd against some antigens and not against others? The study of researchers' 
work,, with a focus on the gendered bodies of future users, yielded insight 
intoo the fact that most anti-fertility vaccines are developed for female users. 
Materiall  and institutional factors have played an important role in facilitating 
thee development of certain types of anti-fertility vaccines and not of others. 
Thee impact of materiality was clearly illustrated by the availability of the 
hormonee hCG in the 1970s, which allowed this research lead to become the 
mostt advanced one. The availability of animal models and the access to male 
orr female patients also affected the continuation or discontinuation of 
researchh into methods for men or women. But even so, researchers were able 
too bracket out sex, as was illustrated by the use of female test animals in the 
developmentt of an immunological contraceptive to be used by men. Resear-
cherss decisively influenced the course of their research when they decided to 
discontinuee it once they had detected side-effects from immunizing with PH-
200 in male guinea-pigs, or when they considered their knowledge of the male 
reproductivee tract to be insufficient. In addition, funding policies and political 
discussionss have played an important role. The far-reaching consequences of 
nationall  and institutional funding policies were exemplified by the effects of 
thee ban on abortion-related research in the U.S. Without this ban, research on 
anti-hCGG vaccine might have proceeded faster, and research on pre-fer-
tilizationn antigens might have received considerably less attention. Ironically, 
fewerr NIH-supported opportunities to explore 'androgynous' or male antigens 
mightt have emerged. Another example of the influence of funding policies is 
whenn the Population Council sought a rapprochement with the pharmaceutical 
industry,, which in turn favored a particular approach to the development of 
thee new product. Importantly, political discussions pursued at international 
conferencess have resounded in contraceptive development. Funding oppor-
tunitiess have been closely linked to political and cultural notions such as the 
politicall  viability of the moment of interrupting fertilization, the desirability 
off  male responsibility in contraception, or the urgency of population control. 

Thee unequal distribution of sex in reproductive matters has been 
remarkablyy persistent over time and in different contexts. But these recurrent 
patternss do not simply unfold along a historical trajectory under their own 
momentum.. Rather they are reproduced and remade in situations which could 
havee been otherwise. I have shown how researchers have defined, redefined, 
orr ignored male and female bodies, yet the female body nevertheless became 
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thee reproductive body. The considerable room for manoeuvre that researchers 
encounteredd in their endeavours to develop new contraceptive methods 
suggestss that a medical technology does not necessarily have to develop as it 
actuallyy does. 

83 3 



Notess by chapter 2 

1.. The concept of implicated actors was introduced by Clarke and Montini 
(1993).. See also the Introduction to this thesis. 

2.. Following the reports of antibodies against reproductive tract antigens in 
infertilee patients, the WHO' Task Force for Immunological Methods for 
Fertilityy Regulation set up a Reference Bank for Reproductive Immunology in 
19744 (Hjort and Griffin 1985). Sera of infertile persons were collected, 
examinedd and compared with those of fertile controls. Major problems soon 
arose,, particularly in trying to standardize the assignment of sera to one of 
thee 16 clinical categories of donors. The project generated all kinds of 
variationss between the results of participating laboratories, between different 
typess of tests and between samples of sera. This approach was postponed in 
19777 (Griffin 1991, 167; Jones 1994, 112). 

3.. See also for example Jones (1982), Primakoff et al. (1988), Ada, Jones, 
andd Basten (1985), Naz (1988), Griffin (1991), and Tung (1994). 

4.. There is a striking similarity with the early history of the development of 
thee Pill: the contraceptive potential of oral progestines was first tested in 
thosee who visit gynecologists: women with infertility (Oudshoorn 1994, 119). 

5.. Contemporary practitioners in the field of reproductive immunology tend 
too date the history of their field from 1899, when E.Metchnikoff at the 
Pasteurr Institute in Paris and M.Landsteiner in Vienna injected (human and 
guineaa pig) sperm into the peritoneal cavity of guinea pigs and described the 
formationn of antibodies (Metchnikoff 1899, Landsteiner 1899). Although 
MetchnikofYY mentioned the possibility of other applications of these sera, 
apparentlyy his primary interest was to use them as a medium for his physio-
logicall  studies. However, the question was raised of what effects, if any, were 
producedd by spermatozoa invading the female tissues, and these and slightly 
differentt experiments were repeated over and again. The authorative Journal 
ofof the American Medical Association devoted an Editorial to the subject in 
19211 (Editorial, 1921). In 1926, S.Rosenfeld injected three women with 
semen,, following vague reports of birth-control clinics which seemed to show 
thatt this could avert pregnancy for about twenty months (Katsch 1959, 950; 
Joness 1974, 377). In 1937, U.S. Patent number 2,103,204 was awarded to 
M.J.Baskinn from the Department of Gynecology, University of Colorado 
(Denver),, for a nonspecific spermatoxic vaccine and for the process involved 
inn producing the vaccine. Baskin had studied the practical applications for 
preventingg pregnancy by injecting twenty women with fresh human sperm 
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(Baskinn 1932). The patent claimed the invention of "a determinant (...) usable 
ass a vaccine or antigen in vaccination of human female to produce sper-
matoxicc condition in her blood and secretions", but was never put into use 
(citedd in Katsch 1959, 950). The history of the study of placental antibodies 
iss presented as a different research line than the work on sperm. This lead 
originatedd in 1903, when M.S.Dobrowolski described the production of sera 
againstt an extract of the placenta of guinea pigs and rabbits and demonstrated 
theirr capacity to interrupt pregnancy. He then explicitly speculated about 
humann application of his finding (Dobrowolski 1903). As with the anti-sperm 
antibodies,, similar reports continued to appear occasionally. 

6.. One exception has been described by Catherine Waldby (1995). She has 
analyzedd the discursive construction of permeable male immunological body 
boundaries,, in particular of the receptive partner in anal sex, in relation to the 
emergencee of the AIDS epidemic in the 1980s. 

7.. See for similar reasoning Talwar, Naz and Das (1979, 5882) and Anderson 
andd Alexander (1983, 564). 

8.. The quote continues: "The female is biologically tuned to limited reproduc-
tion.. She ovulates only once a month and rarely is more than one egg shed. 
Thee fertile life of the egg is fairly limited. After shedding, the ovum has to 
bee taken up by a functional fallopian tube and retained for a defined period to 
permitt the uterus to gain receptivity for implantation. (...) It is tempting for 
thee biologist to formulate strategies for intervention at any of these numerous 
pointss in order to achieve control of fertility. Besides biological conside-
rations,, the female is also more highly motivated to practice family planning 
methods,, for she bears the brunt of maternity" (Talwar 1979, 67). This 
gender-stereotypicall  metaphor in reproductive science has been comprehen-
sivelyy analyzed by, among others, Emily Martin (1991). See also Irma van 
derr Ploeg (1995) for an analysis of the unequal distribution over male and 
femalee bodies of abilities for In Vitro Fertilization for the treatment of male 
infertility. . 

9.. See for example Anderson and Alexander (1983), Scandinavian Journal of 
Immunologyy Supplementum (1992), Raghupathy and Talwar (1992), and 
Aitken,, Paterson, and Thillai Koothan (1993). 

10.. In the period from 1974 to 1979 the Task Force on Immunological 
Methodss for Fertility Regulation of the WHO/HRP worked on vaccines 
againstt a range of antigens: the C-terminal peptide of the 6-subunit of human 
Chorionicc Gonadotropin (CTP-BhCG), human Placental Lactogen (HPL), non-
hormonall  trophoblastic antigens (SP1 and PP5), antigens of sperm (acrosin, 

85 5 



hyaluronidasee and LDH-X), and antigens of the zona pellucida (WHO/HRP 
1973,, 13; Diczfalusy 1975, 448-451; Griffin 1991, 167-169). As had been 
foreseenn in the research program of the Task Force, a progressive reduction 
wass made in the number of leads supported. From the early 1980s on, by far 
thee greatest amount of work carried out by the Task Force has been con-
cernedd with the development of a vaccine against the placental antigen hCG, 
too be used by women. The research team at the National Immunological 
Institutee in New Delhi worked on a great many different vaccines both for 
malee and female users, but concentrated on a preparation directed against 
hCG.. University-based research groups in the United States worked on the 
developmentt of immunological contraceptives against a range of sperm 
antigens,, mostly to be used by women, and against antigens of the outer layer 
off  the ovum, the zona pellucida. The Population Council developed a proto-
typee vaccine against hCG but, abandoned this lead in the early 1990s to 
concentratee research efforts on the development of an anti-LHRH vaccine. 

11.. Term quoted from Aldhous (1994, 1485). 

12.. The Clinton Administration restored these programs in 1993 (Roush 1994, 
1165). . 

13.. A similar reaction by the pharmaceutical industry happened in the United 
Statess concerning the emergency contraceptive pill RU 486R. The then 
directorr of the Center for Biomedical Research of the Population Council, 
Waynee Bardin, said "every pharmaceutical industry in the country turned it 
down""  when it came to testing and marketing the drug, for fear of being 
targetedd by a political backlash, (quoted in Service 1994, 1485). Anti-abor-
tionistss in the U.S. threatened boycotts and other actions and received front-
pagee treatment in the New York Times. The Reagan Administration supported 
thesee protesters (Djerassi 1989, 359). See Clarke and Montini (1993) for a 
comprehensivee account of the reception of RU 486R in the U.S. 

14.. Note for example, the remarkable parallel with the establishment of the 
regimenn of medication in the development of the contraceptive Pill, which 
wass also guided by an attempt to mimic normal menstrual periods (Ou-
dshoornn 1994, 112-135). In the 1970s and 1980s, cultural anthropologists 
extensivelyy documented the social, cultural, and religious importance of 
menstruation.. After the introduction of two other long acting contraceptives, 
thee hormonal injectable Depo ProveraR and the hormonal implant Norplant1*, 
acceptabilityy studies in the 1980s indicated that disturbances of the menstrual 
cyclee were the main reason for women to discontinue their use. Also 
women'ss health advocates stressed the effects of menstrual disturbances on 
women'ss daily well-being and their ability to monitor their reproductive 
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health.. Physicians considered that heavy bleeding and more or longer periods 
couldd lead to anaemia and that other disturbances could disguise a number of 
adversee health conditions (Hardon 1992, WolfFers, Hardon and Jansen 1989). 

15.. Thanks to Anita Hardon, who suggested this term. 

16.. See also Jones (1994, 323), and Jones (1996, 73). 

17.. The sperm antigens found with monoclonal antibodies were identified and 
characterizedd to see if they were specific for sperm and had a function in 
fertilization.. Then they were tested in laboratory animals such as mice, 
rabbits,, and guinea pigs. If the antigen elicited a sufficiently strong immune 
responsee in these animals, the next step was to obtain a large quantity of the 
antigen.. Subsequently, the immunogenecity and anti-fertility effects of the 
antigenn in primates could be evaluated. Substances that were regarded as safe 
andd effective in primates would then eventually proceed to clinical trials 
(Primakofff  1994, Naz and Menge 1990, Naz 1988, Naz 1990). 

18.. The principal investigator of this clinical trial, Marc Bygdeman, described 
thiss plan in a letter to the German women's health advocate Judith Richter 
(quotedd in Richter 1996). 

19.. The international ethical guidelines for biomedical research involving 
humann subjects of the Council for International Organizations of Medical 
Sciencess states: "As a general rule, pregnant or nursing women should not be 
subjectss of any clinical trials except such trials as are designed to protect or 
advancee the health of pregnant or nursing women or fetuses or nursing 
infants,, and for which women who are not pregnant or nursing would not be 
suitablee subjects" (CIOMS 1993). When Talwar presented the clinical work in 
breast-feedingg women at the 1991 meeting of the Steering Committee of the 
Taskk Force for Immunological Methods for Fertility Control, concern was 
expressedd about the possible transfer of anti-LHRH antibodies to suckling 
infantss and the adverse effects that this might have (Minutes SC 1991, 31). 

20.. Note that in this interview Catterall gave a very specific interpretation to 
thee term "reproductive health" by understanding it as the extension of the use 
off  contraceptive products to other conditions. Another interpretation is, for 
example,, phrased in the document signed at the United Nations Conference in 
Cairo:: "Reproductive health is a state of complete physical, mental and social 
well-beingg and not merely the absence of infirmity, in all matters relating to 
thee reproductive system and to its functions and processes (...)" (United 
Nationss 1994). 
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