
REPRODUCTIVEBIOLOGY the ~artnersof the more than 300 men in the 
study had only one pregnancy. The second 
study also included men whose sperm pro-
duction was lowered, but not stopped, and itContraceptive Methods Go 
demonstrated a similar contraceptive effect, 
says Christina Wang, a professor of medicine 
at the Harbor-UCLA Medical Center, who 
is also an adviser for the WHO program. 

Back to the Basics 
Contraceptive development has moved that have been preventing new contracep-
rather slowlvover the Dast several decades- tives from reaching the market for decades-

In spite of these encouraging data, re-
searchers acknowledge that the sperm-sup-
pression approach is not ready for the real 
world. The weekly injections "are definitely 
not going to catch on," says Nancy 
Alexander, who heads the Contraceptive 
Development Branch of the Center for 
Population Research at NICHD. The hor-
monal treatments also ~roducedside effects 

Contraception is further explored 
in this special issue on Reproduc-
tion in News stories that begin on 
page 1484. Stories examine con-
traceptive vaccines and barriers 
to further contraceptive develop-
ment. Inaddition,anotherNewsstory 
looks at the search for early warn-
ing signs of premature birth. Ar-
ticleson reproductionstart on page 
1494. They examine topics such 
as im~lantationin mammalian preg-
nar letermination, estro-
gel s, and fertility trends 
in opulations. Reports 
appear on pages 1578 and 1581. 

if it has moved at alL It has remained the high developmen; costs, poor profit poten-
province of a few traditional methods, al- tial, and fears of litigation on the part of 
most all designed to be used by women. But drug companies-are still firmly in place. 

technologies, including 
hormonal methods that 

researchers have long 
hoped to develop novel 

commercialize any new 
contraceptive develop-
ment," saysGabriel Bialy, 
acting director of the 
Center for Population 
Research at the National 

"The current reality is 
that it's very difficult to 

would level the playing 
field by being designed 
for men. That's been dif-
ficult to achieve. but re-

such as increased acne and slight weight 
gain, says Wang. To  get around the side ef-
fects and the need for weekly shots, other 
researchers are working on developing long-
er acting male sex hormones or novel deliv-
ery systems that will reduce the frequency of 

cently researchers at the 
World Health Organiza-
tion (WHO) obtained 
early signs of progress. In 
a studv exuected to be 

Institute of Child Health 
and Human Develop-
ment (NICHD) in Beth-
esda, Maryland. 

Nevertheless. research-

injections to once or twice yearly. For the 
same reason, still other researchers are work-
ing on long-lasting contraceptive vaccines 
(see story on p. 1484). 

The desirefor a more convenient method 

> & 

published early next year, 
WHO researchers gave 

ers are pressing ahead, 
partly, says Kopf, out of 

icy, sex c 
i receptor 
human p has also prompted efforts to develop post-

coital contraceptives as an alternative to the 
daily hormonal pill for women. Much of the 
attention here has focused on anti-progestins, 
such as the controversial drug mifepristone, 
or RU 486, used in recent years as an abor-
tion pill. Recently researchers at WHO have 
also been looking at combinations of anti-

progestins and pros-- taglandins to gauge 
their usefulness as a 

men testosterone, which 
signals the body to slow 
the reaction cascade lead-
ing to sperm production. 
The findings: Among the female partners of 
more than 300 men whose sperm counts 
dropped from at least 20 million per cubic 
centimeter to under 3 million, there were 
only four pregnancies in 12 months. 

That is just one of the findings that are 
triggering optimism among some contracep-
tion researchers these days-and not just 
because of the hope of male contraceptives. 
In addition to sperm suppression,new efforts 
to understand and s t o ~the molecular reac-

pure scientific interest in 
the biology of reproduc-
tion and partly in hope 
that the discovervof new 

targets for contraceptivedrugs might spark re-
newed interest among drug companies. 

Both of these goals have motivated the 
work on sperm suppression. The WHO re-
search, which is al-
ready in its second 
round of clinical trials. 

one of' these"Notis based on the prin-
ciple that high levels 

once-a-monthmenses 
inducer,which wouldsed 

the 
meth 
by Pe 

ods wi 
!opleb 
- - - - --

of testosterone in the 
blood slow the release 

induce menstruation 
even if an egg im-

tions involved in the fusion of sperm and egg of two pituitary hor- ..--.qnq ,, 
tantalize people such as George Gerton, a mones-follicle-stimu-
reproductive biologist at the University of lating hormone and 
Pennsylvania School of Medicine, with the luteinizing hormone-

planted in the uterus. 
In a study expected 

-Carl Djerassi to be published early 
next vear in Human 

promise of novel technologies. "if we can 
find proteins unique to sperm and egg cells 
that orchestrate sperm-egg binding and fu-
sion, we may be able to design specific re-
agents to interrupt the process," Gerton 
says. And while researchers have yet to turn 
up such specifically targeted drugs, says 
Gerton's colleague Greg Kopf, "it's getting 
verv close." 

-
that trigger the pro- ~eproduction,WHO 
duction of sperm and, in $ researchers in six countries showed 
a feedback loop, more $ that a combination of RU 486 fol-
testosterone.When these 2 lowed 2 days later by prostaglan-
hormone levels drop, so din induced menstruation in 98% 
does sperm production; 5 of women who were up to 10days 
hence administering tes- $ late in getting their periods, ac-
tosterone, researchers 2 cording to WHO'S Helena von 
reason, could provide a Hertzen. But even if such a strat-
route to cutting sperm 3 egy appears successful,"all people 
production. 

0 

may not accept that approach," 
In WHO'Sfirst clini- because many will view it as an-

cal test of this approach, other chemical abortion pill, says 
completed in 1990, re- von Hertzen. 
searchers gave members of a study popula- While objections to abortion may slow 
tion 52 weekly injections of 200 milligrams efforts to market anti-progestins, they aren't 
of testosterone as a contraceptive and found likely to stop several new basic research ef-
that it shut off sperm production completely forts that attempt to halt fertilization by 
in nearly 70% of the men. Over that period, blocking the moleculesresponsiblefor sperm 

But not-in the estimation of some 
people--close enough. Some researchers 
warn that weekly injections, as used in the 
WHO work, are no recipe for a widely used 
contraceptive. Others have a more general 
skepticism. "Not one of these methods will 
be used by people before the year 2010," pre-
dicts Stanford University chemist Carl 
Dierassi. inventor of the modem oral contra-
ceptive pill. Djerassi says the same barriers 
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and egg cells recognizing and &rid- 
ing to one another. Much of this 
research involves proteins associ- 
ated with the "shelt" summmbg 

I 
the egg~the  glycaprotein coat 
known as the mna peth$da. 

In 1980, Jeffrey B i d  and Paul 
Waaamm M &en at . H d  - 
W W  S a h ~ 1  in Bamn, identi- 
fied one sudv-e, a glyqxo- 
te& in the zosla pilucida called 
ZP3 h t  exhibited bLMiing 
a c t b  with sperm. They 
b r  demonmated that 
even minute quantib 
of purified ZP3 bind to 
sperm cells, blocking 
subsequent fedization I 

[ 
bv keeping the spisrm 
from attaehiq to the. 

vey F l o r m  also discovered "1 
thatamgzugraupknownasan0- 
linked 02igosacchdde, which branches off 
the ZP3 protein chain, wva as the actual 
b i i  s k  
Over the last 3 years, a group of Finnish 

researchers has bgm sy1tthie8iEitlg synthetic 
oligcxlacctratides that mimic thisreceptor por- 
tion ofZP3. And in a paper emntly submit- 
ted to the journal Elkdmistry, Wassa~mgn, 
now at the Rmb W t u t e  ofMol& 
ology in Nutley, New Jersey, and his wl- 
league Eveline Lirscher report that in an in 
vim study with gametes &om mice, two rppcs 
of these oligosaccharides-amng 13 such 
molecules rhat were tested-also boand to 
the sperm cells and prevented fertilization. 

Mimicking the mna pellucida sperm cell 
receptors to interrupt fedbation is a strat- 
egy with " W t e  pearial," says Bleil, now 
at the Scripps Reseaffh k i t u t e  in La Jolla, 
California, because if a duplisate ofthe ZP3's 
sugar receptor can be ~~, it should 
be able to block ferthtion-even in 

, minute concentrations, as ZP3 itself b. 
But W d  acknowledges dxat he's 

not there yet. Even the best o l i g ~ ~ ~ ~ ~ ~ e s  
his lab is using now have an affinity for 
mcells h t  is 50 times lower than &at 
of ZP3. Mot d y  that, he says, oli&- 
rides are p-t in everything from nerve 
cells to h u n e  cells, raking the possibility 
that injecting syndmic versions to prevent 
fertilization could havewide-ranging side ef- 
fects. "One has to show &ere are specific 
oligosadarides that wilI interfere with con- 
ception. But we have not beenable to do that 
yet," he says. 

Preventing sperm from locking onto ZP3 
is not, however, the only way to knock fer- 
tilization &the rails. It's possible to interfere 
emn after this point, during an event known 
as the 'acmmmen reaction. The acrosomal 

h a s e r i e s o f e i q m e s i a t h e  
headofihespemcell. ~henrhismembrane- 

Primakoff, along with UC's Diana 
Myles and other &lleagues, pub- 

cusingondpeptkies that mimic 
a specific patioh of fertih. These 
pepti& inhibited this final mem- ' 
bkne pairiq tn guhea pigs and re- 
duced qerm-eggfu9ionby90%. But 
e v e n i f ; h i s s ~ ~ t u r n s o u t t o ~ a  ' 
practical way to prevent h m f e r -  
tilization, Kopf cautions that it 
d d b e U a  bitrislry" tousesucha 
strategy by itself as a contraceptive. 
"It's kind of waiting to the last mo- 

I merit to intervene," he says. 
But in the end the best contra- 

ceptive strategy of d l  may be "a 
multipmngd approach that stops 
meral m1-laa reacrions,'' says 

orbidden zona. Researchers are using synthetic o l w  fl- ?Iwl mibilitg that such 
accharides to block a sperm cell's binding site for ZiW, a mte@ a n  be pulled off will 

a W-rtre H- dd?g edenti* lilcely grow as resaxhers can the  
hope~keepsPerm~eggepart.  to probe t h e  and other strategies 

fuses with the outer membrane of the 
sperm--which most researchers believe hap- 
pens s a result of sperm binding to the 
zona--rhat releases the aqmes near the 
egg. Those enzymes then chew a small hole 
in the~pe22~ ,~sxv ing thespennto  
wiggie~~fEESewizhtheegg .  

b d y ,  mearchers have begun investi- 
gating ways to stop this fusion of the two 
sperm membranes after the sperm have 
bound to ZP3 but before the zuna-digesting 
enzymes have been releasd-rhereby stop- 
pingthespermfromhiningitsfinatargec 

To achieve that goal, they're zeroing in 
on changes that take place in the outer sperm 
membrane before the enzymes are r e l d .  
One such change allowscalcium ions toflow 
intothesperm.Andthiscalciumintum 
help trig.ger the actomme reaction. "But the 
mechanimby which this happens is not well 
understood," says Elorman, now ,at the 
Worcester Foundation for Experimental Bi- 
ology in Shrewsbuy, M d m t t s .  But 
F l o h  has f o d  thar drug% that block cal- 
citrm chum& prevent fwrilktion between 
r~~usespermandeggce&invim.Heis 
eenmtly working to identify the genes that 
~ ~ s g e r m d c i u m  channel proteins. He 
then hopes tti detemh tke amino acid se- 
quem af &w gmxeb~, eventually tailor- 
ing* to block thetr'actions. 

T h e W  mge in f d t i o n ,  ,when the 
s p e r m h p a d t h e e w l t r p e 1 l ~ ~ : i d a d  
ispre~tofuseitsoutermembi.ttneari& 
that ofheegg, isalsoatmctingtheatt:en- 
tion ofinzerve~tianists. In 1987, Paul Prim- 
koff of the University of Conaectkut (UC) 
and his colleagues d i d  a qem mem- 
b m n e p t e i n ~ y & P H X ) , l a t e r  
dubbed f d i n & t  is at least partly re- 
sponsible for hion. And earlier thh year, 

aimed at blocking f&tioni as 
well as other efbrts aimed at preventing 
other critical mole~~llm reactions requid 
for conception, including maturation of 
the sperm and the implantation ofthe egg in 
the uterus. 

But as DjemsI emphasizes, any s u c c d  
new drug targets for contraceptives face a 
long and tom~ws road in the development 
promss-ifanywescanbefoundthat 
areevendingtopuftuesuchleads(see 
stcq on p. 1489). Drag corny executives, 
sllch as Bennett Shapiro, who heads basic 
resear& effom at Merck Research Laborato- 
ries in Rahway, New Jersey, say they will 
eagerly follow up such new strategieci as long 
as thev have excellent tmxts for Ixmh 
throu& drugs. Qerassi, howeyer, ctlfls d 
pledges Uutter rubbish!' He note that while 
sperm-suppression resear& such as the 
WHO workhasbeengoing on forycars,m, 
drug company has taken tt up The wmn, h 
argues, is that the compartieci fear iawsuits 
from men who might Mame the hormones 
for causing problemg such as impotence. 
While that may be, Shapiro says "I don't 
think there are any insurmountable barriers 
to working in c o n m e , "  and compa- 
nieswilltake~iftheapproachseerns 
fresh enough. R d  like Kopf a h  ex- 
press greater opchiwt that drug companies 
would pursue ~6ua leads that arise. "I don't 
think [the sea& for new drug targets1 is a 
maot issue," he says, "because the new s~cat- 
@es have the potemial to create specific 
c o n q v e  drugs without (widqmdl 
side &ects" such as with hcsnnd coma- 
c e p d y e s . A n d i f r e s e a r c h c r s ~ ~ ~ ~ t o ~ ,  
duckdtargets, thewihgnesofshaPfpb" 
andotherdrugcompany&c~topursue 
them will eventually be put to the test. 

--F.- 
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