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WHO Special
Programme of  Research,
Development  and
Research Training   in
Human  Fleproduction

Launched by the World Heaith
Organization in  1972, the  Special
Programme of F?esearch,
Developrnent and Research
Training in   Human Fieproduction is
a global programme of technical
cooperation.  It promotes,
coordinates, supports, conducts,
and evaluates research on human
reproduction, with parficulair
reference to the needs of
developing countries.  In  May 1988
UNDP, UNFPA, the World Bank,
and WHO became joint co-
sponsors of the Programme.
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Programme's contraceptive research and
development:   highlights of 1991

New injectable contraceptives poised
for a bigger role

lnjectable contraceptives are very
effective, and they need to be admin-
istered only once every 4-12 weeks.
The  most  widely  used  preparations
are depot-medroxyprogesterone ac-
etate   (DMPA)   and   norethisterone
enantate  (NET-EN),  which  are  ad-
ministered   every   three   and   two
months,respectively.BothDMPAand
N ET-EN contain only one hormongr
a progestogen. One disadvantage of
these  contraceptives,  as  perceived
by the users, is that they can cause
menstrual bleeding to become irregu-
lar  and  unpredictable  or,  occasion-
ally,  absent altogether. This side-ef-
fect,  which  is  poorly  understood,  is
commontoallprogestogen-onlymeth-
ods,  including Norplant and the mini-

pill.

There  is  no  evidence that these
menstrual disturbances have adverse
health  effects.  In  fact,  the  users  of
these  methods  experience on  aver-
age  less  blood  loss  than  with  their
normal mense§ and therefore are less
exposed to the risk of anaemia. How-
ever, menstrual irregularity interferes
with  daily  life  and  for  sociocultural
reasons   is  totally   unacceptable   in
some   settings.   Thus,   alternative
injectablesweredevelopedwhich,like
the  combined  pill,  contain  two  hor-
mones and induce a regular bleeding
episode   at   monthly   intervals.   The
trade-off is that these methods need
to be administered monthly. The Pro-
gramme,   in  collaboration   with   the
pharmaceutical  industry,  has  devel-
oped    two    such    once-a-month
injectables: Cyclofem (25 mg  DMPA

plus  5  mg  estradiol  cypionate)  and

Mesigyna (50 mg NET-EN plus 5 mg
estradiol valerate).  Both are very ef-
fective  and,  compared  to  DMPA  or
NET-EN, have the added advantage
that fertility returns faster when their
use is stopped.  Both have been ex-
tensively tested in multinational clini-
cal trials.

In   1991   the  Programme  under-
took a major Phase  Ill  clinical trial in
Chinatocomparethesetwoproducts
withthewidelyusedchinesemethod,
lnjectable No.  1.   The trial was com-

pleted in July 1991  and results will be
reviewed at an investigators' meeting
planned for 1992. Both Mesigyna and
Cyclofem are also being compared in
a Phase Ill clinical trial in Egypt with a
view to evaluating possible introduc-
tion of either of these two injectable
contraceptives  in  that  country.  This
trial  includes  a  study of the  accept-
ability  of  these   injectables   among
Egyptian women.

An  introductory trial  of  Cyclofem
has  been  completed  in  Mexico  and
similar trials  are under way in Chile,
Indonesia,  Jamaica,  Thailand,  and
Tunisia. Some 6000 women have now
been   recruited   into  these  studies.
Similar trials  are  planned  in  Colom-
bia,  Costa  F3ica,  and  Peru  in  1992.
The technology for the manufacture
of Cyclofem has been developed and
transferred to companies in lndone-
sia and  Mexico,  and  it is hoped that
the product will be registered in these
countries in 1992.

Continued on page 7, see
lnjectables
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IUDs safe and effective at nine years
of continuous use

Until recently, many of the copper-
bearing  intrauterine  devices  (luDs)
were  approved  for  up  to  only  four
years of continuous  use by  national
drug  regulatory  authorities  as  there
was  little information on the efficacy
of these devices beyond four years.
Long-term studies by the prog ramme
on two copper  IUDs-the TCu220C
and  TCu380A-have  now  provided
data on nine years of use. The studies
have  included  nearly  2800  women
and  the  pregnancy   rates  for  the
TCu220C after seven and nine years
of  use  were  4.9  and   5.4  per   100
woman-years,   respectively.   These
rates represent an annual risk of ac-
cidental pregnancy with this device of
approximately   1%.   The   TCu380A
devicehasevenlowerpregnancyrates
of 1.7 and 2.1  per 100 woman-years
for seventh  and  ninth  years of use,
respectively, yielding an annual rate
of less than 0.5°/o. Comparative trials
of these devices are continuing and
will  provide  information  in the future
on their safety and efficacy up to and
beyond ten years of use.

Basedonthesestudies,theunited
States Food and Drug Administration
(USFDA)  extended  in  August  1991
the approved duration of use of the
TCu380A from six to eight years. This
approval follows an earlier extension
of  the  device's  effectiveness  claim
from  four  to  six   years  which   was
granted by the USFDA in 1989.

The luD is one of the most com-
monly used methods of fertility regu-
lation, especially in developing coun-
tries.  It  is  estimated  that  there  are
more than  80  million  IUD  users with
some 74 million in China alone.

The Programme has been actively
involved  in  research  on  luDs  since
1974.  This  research  has  been  fo-
cused  on  the  long-term  safety  and
efficacy  of  luDs  that  are  currently
availableandthedevelopmentofnew
ones  with  lower  rates  of  expulsion
and fewer side-effects.

IUDs and pelvic inflammatory dis-
ease

ln  recent years the question has
been  raised,  in developed countries
in particular, as to whether the use of
an  IUD is related to pelvic inflamma-
tory disease (PID) and whether long-
term  use  is  associated  with  severe
forms  of  PID.  In  the  past  year,  the
largedatabaseonluDsaccumulated
by the  Programme has been exam-
ined to clarify these issues.  In a total
of 22 908 insenions in 12 trials, it was
found that the overall rate of PID was
1.6 cases per 1000 woman-years of
use.  Thus,  a total of three cases of
PID  could  be  expected  in two thou-
sand women  using  an  luD  in WHO
studies in one year. This review of the
data also showed that the risk of PID
was seven times higher in the 20 days
following insertion of the device,  but
thereafter the  risk  was  low  and  re-
mained  constant  for  at  least  eight
years of use. There was no evidence
of an increase in the severity of PID
with increasing duration of use.

New frameless luDs

Two  of the  major  side-effects  of
luDs-pain and  cramping,  alone or
together with bleeding-are thought
to be caused by the difference in the
size  of  the   IUD   and  the  size  and
shape of the uterine cavity. The Pro-
gramme has been evaluating a new
concept in  luDs in which the copper
sleeves-which in currently available
devicesareplacedonaplastieframe-
are suspended from a nylon suture.
The  suture  is  inserted  superficially
into the uterine muscle at the time of
insertion,  leaving  it  and  the  copper
sleeves to hang freely from the top of
theuterinecavity.Thisdeviceispres-
entlybeingcomparedtotheTCu380A
IUD in a study involving 28 centres.

A number of studies have shown
that I U D insertion immediately follow-
ing  removal of the placenta at deliv-
ery, or at any time trom 24 hours to six



weeks  after  delivery,  is  associated
with  a  high  expulsion  rate.  This  is

probably due to a combination of the
uterus  returning  rapidly  to  its  usual
non-pregnant  size  and  the  device
being too small. The Programme will

soon  start  pilot  studies  in  up  to  six
centres on two novel  luDs that are
based on the general concept Of the
frameless  luD  and  have  been  de-
signedspecificallyforinsertionduring
the postpartum period.

F]esearch on progestogen-induced
endometrial bleeding

Unpredictable endometrial bleed-
ing    is    a    major   side-effect    of
progestogen-only  contraceptives-
particularly  the  long-acting  prepara-
tions-which greatly affects their ac-
ceptability.  To  address this  problem
trie  Programme  is  investigating  the
mechanismsofprogestogen-induced
bleeding   at  the   endometrial   level,
evaluating    different    treatment
modalities  for  progestogen-induced
bleeding, and  developing a method-
ology  for  the  statistical  analysis  of
menstrual bleeding patterns.

In  1991  the  Programme  initiated
two researoh  projects to  investigate
some of the mechanisms involved in
endometrial bleeding. In one project,
endometrial  biopsies  from  Norplant
userswithregularandirreguiarbleed-
ing  patterns  are being compared to
those of women not using any contra-
ceptive method with the aim of inves-
tigating  structural  and functional dif-
ferences  in  the  endometrium.   Pre-
liminary results from this  study have
alreadyprovidednewinsightsintothe
vascular      physiology      of      the
endometrium. For instance, the study
has  found  that  during  the  normal
menstrual cycle there are variations
in  angiogenic  activity  (formation  of
new blood vessels) and  metabolism
of a substance with vasoconstriction
properties called endothelin.  Moreo-
vcr,  data  show  that  Norplant  users
and women not using contraceptives
exhibit   signif icant   differences   in
endometrial capillary density and dis-
tribution  of  progesterone  receptors.
Differences have also been observed
in   endometrial   endothelin   content
among  Norplant users with  irregular
bleedingandthosewithamenorrhoea.

In the second project, two groups
of  Norplant  users  with  regular  and

abnormal bleeding patterns are being
compared. The latter group is being
given  an  estradiol  treatment  via  an
Estradermpatchoraplacebo,admin-
istered   in   a   double-blind   fashion.
Endometrial estrogen and the distri-
bution of progesterone receptors are
assessed from biopsies taken on ad-
mission and after treatment.

As     to     the     treatment     of
progestogen-induced   endometrial
bleeding-which is still a moot issue
among scientists-a study has been
initiated in six centres to compare the
effects of : (a) a 1 4-day treatment with
50  Li.g  ethinyl  estradiol  daily;  (A)  2.5
mg  estrone  sulfate  daily,  and  (c)  a
placebo. The women participating in
the    study    are    DMPA    (depot-
medroxyprogesterone acetate) users
whoexperienceableedingepisodeot
more than seven days . A total of 1036
women were enroHed, and, of these,
275 women were randomized to one
ofthetreatmentsforprolongedbleed-
ing.  Data collection will be completed
in  June  1992.  Preliminary data  indi-
cate  that,  in  the  short  term,  ethinyl
estradiol  is  effective  in  stopping  ir-
regular bleeding episodes in 92% of
cases.  The  success  rate  achieved
with estrone sulfate was not different
from that observed with the placebo,
being 72% and 73°/o, respectively.

With regard to the statistieal analy-
sis of bleeding patterns, a micrcoom-
puter software has been developed
for the analysis of menstrual diaries
which is based on the ''reference pe-
riod  method"  ot  analysis.  This  pro-
gram,  which  includes  the  facility  for
displaying  the  results  graphically,  is
being tested in several collaborating
centres,  and  will  be  made available
free  of  charge  to  interested  scien-
tists.
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ln  the  short  term,  ethinyl
estradiol is effective in stop-
ping  irregular  bleeding  epi-
sodes in 92% of cases.
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The WHO prototype vaccine
had  no  adverse  effects  ei-
ther on the pregnant animals
or on the fetuses.
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Birth control vaccines: the progress
continues

Plesearoh  conducted  by the  Pro-
gramme has led to the development
of  a   prototype   antifertility  vaccine.
This vaccine consists of a conjugate
immunogen, formed from a synthetic
fragmentofthehcG(humanchorionic
gonadotrophin) molecu le that is joined
to the diphtheria toxoid  as  a carrier
molecule,  and  an  immunostimulant.
These components are suspended in
an emulsion vehicle for injection.

Between 1986 and 1988 the Pro-
gramme conducted  a clinical trial to
assess  its  general  safety  (Phase  I
trial)  in  sterilized  women.  The  next
step-prior to eff icacy studies-was
to ensure that the vaccine would not
produce any abnormalities in the fe-
tus-should  it  fail  to  prevent  preg-
nancy.   Thus,   during   the   biennium
1990-1991  teratology  studies  were
conducted  in  rats  and  rabbits.  (Anti-
hcG  vaccines do  not  prevent preg-
nancyinthesespeciesandthismakes
it possible to study the effects of such
vaccines and their breakdown prod-
ucts  in  the  body  on  fetal  develop-
ment).  The  results  showed  that the
WHO prototype vaccine had  no ad-
verse effects either on the pregnant
animals  or on the  fetuses.  With the
safety of the vaccine  now quite well
established, the Programme is plan-
ning to conduct clinical trials   in 1992
to  assess  the  effectiveness  of  the
vaccine (the so-called phase I I trials) .

Although studies done so far have
shown  that  the  prototype  anti-hcG
vaccine appears to be well tolerated
and     is     apparently    safe    and
immunogenic in humans, this version
ofthevaccineisunlikelytobesuitable
for  wide-scale  clinical   use   since   it
requires at least two injections, at an
interval o{ several weeks, to elicit an
anti-hcG  immune  response  lasting
for three to six months, depending on
the individual . The Programme, there-
fore,   has  been  developing  an  ad-
vanced  prototype  vaccine  which  is
designed to  elicit  effective  levels  of
immunity which will last for 12 months
or  more  following  a  single  injection.
The  advanced  prototype  anti-hcG

vaccine   consists   of   the   same
immunogen       conjugate       and
immunostimulant  used  in the  proto-
type version.  But  this  time they  are
incorporated into a polymer designed
to release the vaccine slowly over an
extended  but  predetermined  period
of time. AIthough the Programme has
opted for a vaccine capable of elicit-
ing effective immunity for a period of
12-18  months following  a  single  in-
jection, vaccines of both shorter and
longer  durations  of  effect  could  be
producedusingthesametechnology.

Dose-response and toxicity stud-
ies are being carried out in rabbits and
baboons  to  determine  the  optimal
doseofthevaccineforgeneratingthe
desired  level  and  duration of  immu-
nity, and to see if this version of the
vaccine is safe for testing in humans.
Subject to a satisfactory outcome of
these studies, a clinical trial to assess
the safety of the advanced prototype
anti-hcG  vaccine  could  be  initiated
during the second half of 1992.

Theadvancedprototypeanti-hcG
vaccine may prove suitable for prod-
uct development if it performs satis-
factorily during the early clinical trials.
However,  it  is  rare  in  the  course  of
drug  development  for  a  formulation
tested  in  clinical trials to be the final
version used for large-scale produc-
tion.  It  is  anticipated,  therefore,  that
further  modifications  and   improve-
ments  will  need  to  be  made  to  the
vaccine as it progresses through the
various  stages  of  preclinical  testing
and clinical trials,  and some  studies
have  already  been  carried  out  with
this need in mind. This research has
included  attempts to manipulate se-
lectively the immune response using
recentlydiscoveredmoleculesknown
to be, or suspected of being, involved
in the natural regulation of immunity.
Another approach has been the syn-
thesis of alternative  hcG fragments
to   increase   the   potency   of  the
immunogen conjugate component of
the   vaccine   while   retaining   its
specificity for hcG.
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Anti-trophoblast vaccines

The   Programme's   research  on
anti-trophoblast vaccines is aimed at
the development of vaccines based
on molecules which are found only in
the  membrane  of  the  cells  of  the
preimplantation  embryo  that  would
eventually form part of the placenta.

The traditional biochemical proce-
dures used for the isolation of mem-
brane components often lead to the
alteration,ordestruction,of molecules
that are  labile or present transiently
and in low concentrations on the cell
surface. This has caused major diffi-
culties in identifying molecu les on the
surface  of  the  preimplantation  em-
bryo which  might  represent  suitable
candidates  for  anti-trophoblast  vac-
cine  development.  These  technical
problemshavebeenlargelyovercome
recently with the use of monoclonal
antibodies  (MAbs)  and  recombinant
DNA technology which , when used in
conjunction,  permit the  identification
and isolation of molecules of interest.
This research is being carried out as
amulticentrecollaborativeprogramme
involving   the   evaluation   of   MAbs
broughttotheprogramme'sattention
by investigators working  in the field,

the generation of new  MAbs in  Pro-
gramme-funded  projects,  the deter-
mination of the molecular structure of
the  more  promising  candidate  anti-
gens, and the preliminary in-vitro and
in-vivo testing  of the safety  and  effi-
cacy of prototype vaccines based on
these molecules.

Since th is research was initiated i n
1985,  close  to   15000  MAbs  have
been tested, and current studies are
focusing on nine of these MAbs which
appear to  be particularly promising.
Whenusedtoimmunizeasmallgroup
of female baboons, the placenta-de-
rived  protein  recognized  by  one  of
these MAbs was found to be capable
of reducing their fertility in spite of the
fact that only very small  amounts of
the  protein  were  available  tor  injec-
tion.  Studies  in  1991  focused on the
biosynthesisofsufficientquantitiesof
this protein to permit larger-scale ef-
ficacy  studies  to  be  carried  out,  as
well  as  on the  isolation  and charac-
terizationofthemoleculesrecognized
by  another  four  of  these  MAbs.  All
nine of these MAbs are currently be-
ing  evaluated  in  a  variety  of  experi-
ments  in  an  attempt  to  define  the
structure  and   function  of  the   mol-
ecules with which they react.

Update on vaginal rings

The development of vaginal rings
has been one of the major research
lines of the  Programme since its  in-
ception. This research has led to the
development of a ring which releases
levonorgestrel continuously, at a rate
of 20 ng per day. Extensive testing in
19 centres worldwide has confirmed
itsefficacyandacceptability.Themain
side-effects of this method are irregu-
lar  menses  observed  in  half  of  the
users,   a   feature  common   to   all
progestogen-only methods, and also
a risk of expulsion of the ring, mostly
tor older women and women of high
parity.  This  ring  is ready for produc-
tion on an industrial scale and will be
distributed  by  Ploussel  Laboratories
Ltd. (UK). The company has applied
tor  a  product  licence  in  the  United
Kinodom.

Other progestogen-only rings are
alsobeingstudiedbytheprogramme,
such as the one designed for use by
lactating mothers. This ring releases
the  natural  hormone  progesterone,
which can enter breast milk from the
circulation   but   is   poorly  absorbed
orally,  and  thus  does  not  affect  the
breast-fed infant.

One major advantage of the vagi-
nal rings is that they are the only long-
acting   method  which   is   under  the
control of the user-i.e., the woman
can  insert or remove the  ring at will
without help from a  health care pro-
vider.  Also,  they  release  very  small
amounts  of  hormone  at  a  constant
rate,  thereby  reducing  exposure  to
the hormone.
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An advanced prototype anti-
hcG  vaccine  developed  by
the  Programme  may  prove
suitable  for  product  devel-
opment  if it performs satis-
factorily  during  the  early
clinical trials.
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Studies in animals show that
antiprogestogens  can  pre-
vent  pregnancy  effectively.
In   humans,  antiprogesto-
gens could be given prior to
ovulation as a contraceptive.
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Antiprogestogens= from abortion to
contraception

Antiprogestogens,  as  the  name
suggests, neutralize the action of the
hormone progesterone. They do this
by  binding  with   high   affinity  to  the

progesterone receptor, consequently
preventing the  hormone  from  occu-
pying its binding site on the receptor,
which  is  a  necessary  step  for  it  to
produceaneffect.Since,amongother
things,  progesterone is essential for
the  establishment and  maintenance
of pregnancy, antiprogestogens have
lound their first use as agents for the
termination  of  early  pregnancy.  Al-
thoughseveralhundredsofsuchcom-
pounds  have  been  synthesized  to
date,onlyone,mifepristone(PU486),
has  been  studied  extensively  in  hu-
mans.  Mifepristone  is  also  the  only
antiprogestogen that is presently reg-
istered for clinical use-in China and
France since September 1988 and in
the United Kingdom since July 1991.
In  all  three  countries  the  drug  is  li-
censed for use in medical termination
of pregnancy with the recommenda-
tion that it be administered in conju no-
tion  with  a  uterotonic  prostaglandin
analogue.

Sincewithouttheactionofproges-
terone the endometrium (the inner lin-
ingoftheuterus)doesrotbecomebfo-
logically  ripe tor implantation of the
fertilized egg (hence establishment of
pregnancy), anti-progestogens could
beadministeredjustafterovulationto
prevent  implantation of the fertilized
egg. Experiments in animals support
this concept.  In several species,  in-
cluding the mouse, rat, and monkey,
treatment with  an antiprogestogen
shonly after mating has been shown
to be effective in  preventing preg-
nancy. I n the rat , this antifertility effect
was demonstrated  in  Programme-
supported research to involve three
mechanisms : ( a) an alteration of tubal
functien resulting in accelerated trans-
portandexpulsionofembryosfromthe
reproductive tract ; (A) an arrest in the
development of the preimplantation
embryo; and (c) a decrease in the re-
ceptivity of the uterus. Likewise, in the
human , mifepristone treatment given
shortly  after ovulation  significantly

affected endometrial development
withoutdisturbingthecyclicrhythmof
menstruation . A study is u nder way in
Sweden to determine if the alteration
induced in the endometrium does in-
deed prevent the cecurrence of preg-
nancy.

It is also well established now that
in several species, including non-hu-
man   primates   and  the   human,
antiprogestogens disrupt pituitary
gonadotrophin secretion and, when
givenduringthefollicularphaseofthe
cycle,arrestfolliculardevek)pmentand
ovu lation. This has led to the specula-
tion that antiprogestogens could be
used in an estrogen-free type of se-
quential oral contraceptive pill.  How-
ever, in most, if not all , of these studies
mifepristone was given once or for a
few days only in relatively high doses
(in humans usually 100 mg or more)
and no information is available on the
minimum daily dose needed to sup-
pressovulationreliably.

The Programme has initiated pilot
studies  in  Santiago  (Chile)  to  study
the effects of continuous daily treat-
ment  with   mifepristone  on  pituitary
and    ovarian    function    and    on
endometrial development. In women
treated   with   10   mg   or   5   mg   of
mifepristone per day for 30 days, the
cycles    were    longer   than    the
pretreatment cycles by about 50°/o on
average   and   ovulation   was   sup-
pressedduringtreatmentinallofthem.
Endometrial   biopsy   specimens
showed a poorly developed or prolif-
erative endometrium.  In three of the
fivewomengiven5mgofmifepristone
the  normal  secretory  activity  of  the
endometriu in was reduced, and in the
othertwo endometrial secretions were
completely  absent.  In  contrast,  in  a
third group of five women treated with
1  mg   of mifepristone,  only two  had
longer than normal cycles and ovula-
tion  was  suppressed  in  only one of
these  two  subjects.  Disturbance  of
endometrial secretion patterns were
found in three of the five biopsies; in
the other two, the endometrium was
inactive in one and proliferative in the
Other.
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The findings in women taking 1 mg
mifepristone  daily-particularly  that
normal  endometrial  maturation  was
disturbedbutthemenstrualcyclewas
not    prolonged-suggest  that  the
antiprogestogen could be used as a
new  form  of  "mini-pill",  provided   a
dose can  be found  that  reliably  dis-
turbs endometrial maturation without
significantlyaffectingthelengthof the
cycle  or  ovarian  steroid  secretion.
Becently  published  evidence  in  the
guinea pig suggests that such a mini-
pill  might indeed be effective in pre-
venting   pregnancy.   Obviously,   de-
tailed  studies  will  be  needed  to  en-
sure  that   continuous   use   of   an
antiprogestogen  in  low  doses  does
not have adverse long-term effects.

An   alternative   approach,   sug-
gested   by  the   results  obtained   in
women   given   5   mg   or   10   mg
mifepristone,  would  be  to  use  the
antiprogestogen in a sequential con-
traceptive    pill    regimen    with    a
progestogen. Pilot studies supponed
by  the  Population  Council  and  the
Programme indicate that such a regi-
men allows the formation of a normal

secretory  endometrium  and the co-
currence  of  timely,   well-controlled
bleeding.  In these studies,  however,
ovulation  was  not  suppressed  con-
sistently in all treatment cycles,  and
hence further research is needed to
establish a fully effective regimen.

Since mifepristone can block ovu-
lation or retard endometrial develop-
ment, depending on when the com-
pound is given in relation to ovulation,
antiprogestogens may have potential
aspostcoitalcontraceptivesforemer-
gency use . To explore this possibility,
two   randomized  trials   have  been
started  in  which  ef{icacy  and  side-
effects  of  a  single  dose  of  600  mg
mifepristonearebeingcomparedwith
those of the estrogen-progestin com-
bination  regimen which  is  used cur-
rently.  Interim  data  from  these  two
trials were published in 1991  and are
most promising, since no clinical preg-
nancies occurred among the approxi-
mately   500   women   given   the
antiprogestogen as compared to six
pregnancies   in   women  given  the
standardestrogenirogestogentreat-
ment. Full data of these two trials are
expected to be published in 1992.

F]esearch on a vaccine against C»/amydi.a
The Programme, in collaboration with

a private foundation, is funding research
and  development  of  a  vaccine  against
Chlamydia trachomatis. The rna.|or pro-
tein in the outer membrane of the organ-
ism  has been  isolated  and  its chemical
structure  determined.  The  sites  on  the
molecule where the antibody binds have
been identified, and a prototype vaccine
has been tested  in  an  animal  model for
chlamydial pelvic  infection.  These stud-
ies suggest that vaccination with a prepa-
ration derived from molecular engineer-
ing   can   confer   protection   against
chlamydialgenitalinfection.Pesearchhas

started on the vaccine delivery system as
this will  be  all.important  in ensuring that
the optimal dose of the vaccine is deliv-
ered.

Chlamydial   infection   of  the   genital
tract is probably the most common cause
of tubal obstruction resulting in infertility.
It is dif{icult to diagnose and treat and, in
fact. often gees undiag nosed. Large-scale
vaccination  against  the  chlamydial  or-

ganismoffersthepossibilityofpreventing
or   lessening   the   severity   o{   pelvic
chlamydial  infection.

Injectables
Continued from page 1

As with othercontraceptive methods,
efforts  are   under  way  to  develop  im-
proved injectable fo rmulations with fewer
side-effects by lowering the overall ster-
oid dose and by changing the formulation
so as to avoid the high peak blood levels
which  follow  the  injection.  This  can  be
achieved with delivery systems such as
microspheres  which  slowly  release  the
steroid as they break down, or by modify-
ing the size of the steroid crystals so that

they act as a depot, slowly releasing the
drug  in  the  body.  The  Programme  has
chosen  the  latter,  less  expensive,  ap-
proach to develop a new three-monthly
injectable. The compound under study is
an   ester  of   the   progestogen   levo-
norgestrel, which is present in many oral
contraceptives. However, it will take sev-
eral  more years of  research before this
preparation becomes available to tamily
planning programmes.
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Since     mifepristone     can
block  ovulation  or  retard
endometrial development, it
may be possible to develop
antiprogestogens  as  post-
coital   contraceptives  for
emergency use.
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A great deal of research ef-
fort  by diagnostics  compa-
nies and by agencies includ-
ing the Programme has gone
into finding  a simple,  accu-
rate,  robust,  home-based
method for predicting ovula-
tion-as  yet with  little  suc-
cess.

Search continues for a simple, home-
based method for predicting ovulation

Natural  family  planning  (NFP)-
i.e.,   methods   of  fertility   regulation
based on the observation of naturally
cocurring signs and symptoms of the
fertile and infertile phases of the men-
strual cycle+is used by a significant
numberof couples worldwide, at least
at some stage of their fertile life. All of
the commonly used methods of NFP
require  periodic  abstinence,   often
quite  long,  from  sexual  intercourse.
This makes the methods unattractive
to  many  potential  users  as  strong
motivation  is  needed  by  couples  to
use NFP successfully for any length
of time.

While it is fairly easy to determine
the end of the fertile period in women,
by.detecting a rise in basal body tem-
perature  or  by  detecting  predeter-
mined  amounts  of  the  ovarian  nor-
mone progesterone in the urine, the
accuratepredictionofimpendingovu-
lation, the start of the fertile period, is
far from straightforward. A great deal
ofresearcheffortbydiagnosticscoin-
panies and by agencies including the
Programme  has gone  into finding  a
simple, accurate, robust, home-based
method  for predicting ovulation-as
yet with little success.

The most reliable indicator of ap-
proachingovulationisprobablyasus-
tained increase in the levels of excre-
tion products in urine of the hormone
estradiol. A rise in the blood  level of
estradiol precedes ovulation by sev-
eral days and therefore  is  attractive
as a marker for the start of the fertile
period. This increase is reflected by a
similar rise in the excretion products
in  urine.  Until  recently there was  no
way to measure the most plentiful of
these       substances,       estrone
glucuronide,  in  urine other than in  a
laboratory.   However,   scientists   in
Melbourne,Australia,havedevek]ped
a simple instrument that can be used
in  the  home  to  measure  estrone
glucuronide   in   urine   and   also
pregnanediol glucuronide, a product
of progesterone, increasing levels of
which mark the end of the fertile pe-
riod.

ln  1991,  in  collaboration  with  re-
searohersinAustralia,theprogramme
startedamulticentrestudyofthehome
use  of this  instrument  and the daily
measurement  of  the  ovarian   hor-
mones  compared  to  the  signs  and
symptoms used in conventional NFP
methods.  If the instrument proves to
be accurate and easy to use, further
devebpmentmaybepossibletomake
it suitable for general use. An advan-
tage of this  method  is that both the
start and the end of the fertile period
are defined using the same method.

Another substance that may be a
useful  indicator of  impending  ovula-
tion    is    the    enzyme    guaiacol
peroxidase. The concentration of this
enzyme in cervical mucus decreases
as the level of estrogen rises prior to
ovulation. Evaluation of the measure-
ment   of   guaiacol   peroxidase   in
cervico-vaginal  fluid  for  definition  of
the start of the fertile period is being
supported  by  the  Programme  in  a
multicentre study.

Symptothermal
indicators of fertility
unreliable  for  women
nearing menopause

Determination of the fertile period
in women approaching menopause is
ditficu lt owing to a variable proportion
ofnon-ovulatorycyclesinthispopula-
tion.  The Programme has completed
a study which examined the relation
between ovarian  hormone secretion
and symptothermal markers of fertil-
ity  in  a  group  of 36  premenopausal
women who contributed a total of 177
cycles of observation.

About 33% of the women experi-
enced  regular menstrual cycles that
were  potentially  fertile,   about   19°/o
hadcycleswithnohormonalevidence
ofpotentialfertility,andtheremainder
had a mixture of both types ot cycle.
The conventional symptothermal in-
dicators  proved  unreliable  in  distin-
guishing between the different types
Of cycle.
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