
A birth control vaccine 
Fertility regulating vaccines that would safely and effectively 
inhibit fertility without unacceptable side-effects would be at
tractive additions to the world's family planning armamentarium 

T
he principle objective of vac
cine development, over the 200 
years that have passed since 

Jenner first demonstrated the princi
ple of acquired immunity, has been to 
provide protection against infectious 
diseases. However, the possibility of 
developing vaccines directed against 
components of the reproductive pro
cess, in order to produce an anti-ferti
lity effect, is a comparatively new 
concept. Studies in this area have 
been carried out only over the past 
decade or so. 

Although the number of available 
fertility regulating methods (FRMs) 
is probably greater now than it has 
ever been in the past, there is still a 
demand for a greater variety of me
thods to meet widely varying cultural, 
religious, health service and personal 
needs, particularly in the developing 
countries. Furthermore, most of the 
currently available methods act by 
exerting a pharmacological action at 
one more points in the reproductive 
system, leading to the alteration, in
hibition or neutralisation of a physio
logical function. This is often accom
panied by less desirable side-effects 
of varying types and degrees, which 
can have a profound effect on the 
acceptability and continued use of 
these preparations. 

Fertility regulating vaccines 
(FRVs) that would safely and effec
tively inhibit fertility, without produ
cing unacceptable side-effects, would 
be attractive additions to the family 
planning armamentarium. They are 
likely to have a major impact on fa
mily planning programmes in many 
countries, especially in the Third 
World. 

The theoretical advantages of such 
vaccines include : freedom from con-
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ventional pharmacological activity 
and the often attendant side-effects; 
long-lasting action after a one or two 
injection regime; continued effecti
veness without requiring further ef
fort by the user; delivery by a proce
dure which users know to convey 
good health benefits; low cost and 
ease of delivery to existing health 
services. 

A nurse readies a vaccine "shot " in 
Thailand. Will there one day be a 
vaccine to regulate fertility? 
Photo WHO/UNICEF/S. Sprague 

It is now well established that the
re are a number of molecules essen
tial for, and specific to, various steps 
in the reproductive process, such as 
the successful production and release 
of the gametes, the processes of ferti
lisation, embryo development and 
implantation, and the initiation and 
maintenance of pregnancy. Many of 
these molecules, in either a natural or 
an appropriately modified form, re
present suitable candidates for de-

velopment into vaccines designed to 
elicit an immune response, involving 
antibodies and/or immune cells that 
would neutralise or eliminate the 
parent molecule, thereby disrupting 
fertility. 

The development ofFRVs is gover
ned by the same two fundamental cri
teria that apply to the development of 
all new drugs, namely safety and effi
cacy. Furthermore, the fact that the 
intended users of these vaccines are 
healthy, fertile individuals who are 
not faced with a life-threatening or 
debilitating disease and have alterna
tive FRMs to choose from means that 
the question of safety takes on an 
added importance. Bearing this in 
mind, some of the various candidates 
for FRVs are more attractive than 
others in terms of potential safety, 
efficacy and acceptability. 

From the studies carried out to da
te to investigate the feasibility of de
veloping vaccines directed at these 
potential target molecules, it is appar
ent that the ideal candidate immuno
gen for FRV development would be a 
molecule which is: accessible to im
mune attack; not present in other 
body tissues or fluids, or else in a 
site where a controlled immune reac
tion will not have any immunopatho
logical or other undesirable conse
quences; present only transiently or 
in low concentrations; and essential 
for fertilisation or the initiation of 
pregnancy. These criteria are met by 
some molecules contained in the 
spermatozoal cell membrane, in the 
zona pellucida of the ovum, and in 
the cell membrane of the peri
implantation trophoblast of the very 
early embryo. In addition, some re
leased or secreted products of these 
tissues also appear to be promising 
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candidates, and prototype vaccines 
incorporating synthetic and natural 
fragments of a number of these mole
cules have been prepared and eva
luated in animal and clinical studies. 

It is probably true to say that more 
research has been carried out, over a 
longer period of time, on the imuno
biology of the sperm than on any of 
the other potential targets. These stud
ies range from attempts, early this 
century, to induce anti-sperm immu
nity using whole semen and testis ex
tracts, to more recent studies using 
natural and synthetic fragments of 
sperm enzymes. Although the risk of 
producing auto-immune damage in 
the testis argues against the use of an 
anti-sperm vaccine by men, it may be 
possible to avoid this complication by 
using, for vaccine development, mo
lecules which are expressed on sperm 
only after they have left the testis. 
Current research is based on the as
sumption that an anti-sperm vaccine 
will be used, at least initially, by wo
men. For them it would have the add
ed advantages, in terms of vaccine 
design, of being based on a foreign 
material, being present only inter
mittently at the time of coitus, and 
being confined to the lumen ( chan
nel) of the female genital tract. 

Two major problems are foreseen. 
The first is the large amount of mate
rial to be neutralised, and the second 
is the need to ensure an adequate 
level of antibody or immune cells in 
the lumen of the female reproductive 
tract. The first problem is at first sight 
insurmountable, but might be over
come by selecting for vaccine devel
opment molecules that are only ex
pressed on sperm when they reach 
the upper segment of the fallopian 
tube and are more likely, therefore, to 
be relevant to the process of fertilisa
tion. The second problem might be 
overcome by the selective induction 
of local (secretory) immunity into 
the lumen of the female reproductive 
tract. 

Encouraging results have been ob
tained with a sperm-specific enzyme, 
lactic dehydrogenase C4 (LDH-C4), 
natural and synthetic preparations of 
which have been produced and eva
luated in prototype vaccines. A signi
ficant reduction in fertility was ob
served in female baboons immunised 
with such preparations, indicating 
that the development of an anti
sperm vaccine based on this mole
cule may be feasible. 
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Most of the studies aimed at the 
development of a vaccine against the 
ovum have been concerned with im
munisation against the zona pellu
cida (ZP), the gelatinous "shell" 
around the egg that the sperm must 
penetrate in order for fertilisation to 
occur. Anti-ZP antibodies could dis
rupt fertility in a number of ways: 
they could bind to the surface of the 
ZP or alter its chemical properties, 
thereby preventing sperm attach
ment and/or penetration; or, if fer
tilisation did occur, they could dis
rupt embryo development or implan
tation in the uterus. Pronounced anti
fertility effects have been observed 
in several animal species immunised 
with prototype anti-ZP vaccines. Ba
boons immunised with a vaccine pro
duced from pig ZP exhibited a mar
ked reduction in fertility, but this was 
accompanied by major disturbances 
in ovarian function manifested by 
menstrual cycle disruption and pro
longed periods of amenorrhea (ab
sence of menses). 

Efforts to develop an FRV directed 
against human chorionic gonadotro-

Potential fertility regulating vaccines 
will be tested first in animals such as 
the rat (below), and then in baboons -
much closer zoologically to humans 
(above right). 
Ph otos WHO/P. Almasy and WHO 

phin (hCG) one ofthe hormonal pro
ducts of the placenta, have probably 
accounted for the most intensive ef
fort in this area over the past decade 
or more and have generated the most 
encouraging data so far in the field of 
FRV development. One function of 
hCG is to maintain the ovarian pro
duction of progesterone needed to 
sustain the lining of the uterus in a 
receptive state for the implantation of 
the embryo. What was sought was a 
part of the beta-hCG molecule that is 
not present in human luteinising hor
mone or in other body secretions or 
tissues in order to avoid potentially 
hazardous side-effects due to cross
reactions. The carboxyterminal pep
tide (CTP) region ofthe molecule ap
pears to satisfy this requirement and 
it is on this portion of the molecule 
that the hCG vaccine, developed over 
the past 12 years by WHo's Special 
Programme of Research, Develop
ment and Research Training in Hu
man Reproduction, has been based. 

These studies have involved the 
systematic, comparative evaluation 
of a large number of synthetic beta
hCG CTPs, and other components 
needed in a vaccine of this type. 
These include carrier molecules and 
immuno-stimulants required to en
hance the immune response to the 
CTP, and biocompatible vehicles in 
which the vaccine can be adminis
tered. Novel chemical procedures 



have also been developed to link the 
CTP to the carrier molecule in a de
fined, predictable and repeatable 
manner that will satisfy vaccine pro
duction and drug regulatory require
ments. By 1980, these studies had 

reached the point at which a proto
type beta-hCG CTP vaccine had 
been developed that reduced the 
fertility rate of immunised baboons 
to less than 5 per cent, compared 
to 70 per cent in untreated control 
animals. 

In 1984, following the successful 
completion of comprehensive pre
clinical toxicity and immuno-safety 
studies in four animal species, includ
ing baboons, permission was sought 
and obtained from WHO, national and 
institutional regulatory authorities to 
carry out a Phase I clinical trial with 
the vaccine in Adelaide, Australia. 
The principle objective ofthis clinical 
trial, which is being carried out in 
previously electively sterilised wo
men volunteers, is to assess the safety 
of the vaccine and to determine the 
nature and extent of any side-effects 
associated with its use. However, the 
magnitude and duration of the anti
hCG antibody response elicited by 
the vaccine are also being measured 
and these are being compared to the 
levels, deduced from earlier animal 
and clinical studies, that are likely to 
confer efficacy in fertile individuals. 
From the preliminary data available 
so far, it appears the majority of the 
vaccine recipients have developed 
antibody levels in excess of those re
quired for protection against preg
nancy. Further preclinical and clinical 
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studies are under way and planned by 
WHO with both the current and im
proved versions of the beta-hCG 
CTP vaccine. 

The more recent of the FRV stu
dies described here have coincided 
with a major worldwide expansion in 
vaccine research prompted by the ad
vances currently being made in our 
knowledge of the immune system 
and in the fields of biotechnology and 
molecular genetics. These advances 
are likely to lead to the development 
of a totally new generation of vaccines 

•T· · he choice of birth co.ntro .. · ..•. l me. " 
thods for the male partner is 

) very limited, namely the 
choice between the condom, a vas
ectomy or withdrawal. CondOms 
have stood the testof time and are 
the principal method of b.irth con
trol ip countries such as Japan. 
Ever.. since )t becam~ . know that 
condoms could preveot the trans
.mission of AIDS, their importance 
among birth contr()l methods has 
been increasing worldwide .. Surgi
cal vasegtomy too is now well ac
cepted as a safe and effective me-
thod :of sterilisation, and some 50 
.rnillidn men have alreadyopted for 
this method. In Europe and North 
Arne~ica, up to .13 per cent of ~ 
couples adopt vasectomy as the. 
family's sole anti:fertility method. 

But if male participation in fertil
ity. control is to be increased, oth~r 
methods will have to .. be developed: 
lt has long been recognised that 
th.ere is a need for a safe antiLfeftil
ity pill capable of suppressing the 
sperm production or sperm func
tion without interfering with libido or 
having any other shOrt- or long
term effects on the health status 
of men. And its function must be 
reversible. 

No acceptable drug has yet 
been produced, despite more than 
a decade of intense effort. The 
problems encountered relate to 
differences in the individual's re-
sponse to the drugs tested. The 
complex process of sperm pro
duction by::· the testis (spermato
genesis) is not yerfully understood, 
and the number of sperm pro: 
duced by normal men -hundreds 
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and, if the interest currently being 
shown in these areas by both aca
demic and commercial institutions is 
maintained, there is a very real pro
spect of achieving within the next 
decade or two, more innovations in 
vaccine design and development, 
than have occurred over the past two 
centuries. This type of opportunity 
occurs only too rarely in science and 
should be seized with alacrity and ex
ploited as quickly and as thoroughly 
as possible for the benefit of all of the 
world's populations. • 

of millions per Clay- presents a for
midable problem for . regulation 
with drugs. In our present state of 
knowledge, such drugs> .must 
achieve complete suppressions. of 
sperm in the ejaculate (azoosper-

' mia) in all men over along period, 
yet must permit c~rtainrecovery of 
full . sperm prpq uction after •• .. !hey 
sto8 taking the drug. No drug re-> 
girne has yet been found to sup
press all men to the point of azoo
~permia;and in som~ indivipu~ls 
who seem to be totally suppressed, 
sperm may spontaneously reap
pew in the ejaculate. 

The wHo Task Force on Methods · 
forth~ Regulation of Male Fertility is 
promoting reseqrCh ·and clinical 
studies in the following qreas;hor
monal means · ot suppressing 
sperm production to azoospermia 
evaluation of th~Junction§ll c~pac-
ity of residual sperm from men sup
pressed to severe oligospetmia; 
the synthe~is and screening of new 
drugs for their .?ction on •>sperm 
store,d in the epididymis; the.colla
borative development of Chinese 
methods for vasectomy and the 
blockage of the vas deferens by 
chemical means. · 

WHO befieyes that the pro:: 
spects for the development of a 
safe and reversiblemqle pill by the 
year 2000 .are promising. Men are 
ready to volunteer for clinical stu-

. dies to test male anti-fertility drugs. 
And an increasing number of bio
medical scientists, especially in the 
developing .world, are taking an 
interest in this important field of 
family planning. 

Geoffrey M.H. Waites 
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