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RU 486

This controversial drug is now used widely in France
to terminate unwanted pregnancies. Yet the compound was not
invented for that purpose and actually has many possible applications

by André Ulmann, Georges Teutsch and Daniel Philibert

thesized a molecule with an un-

expected property.Chemically it re-
sembled the hormone progesterone,
and like progesterone, it bound tightly
to the progesterone receptor in cells.
Yet instead of evoking the hormone's
usual effects, this chemical blocked
them. Because progesterone is cru-
cial to the maintenance of pregnancy,
the emergence of this unusual proper-
ty raised the possibility that the new
chemical might serve as a means of
interrupting pregnancy.

The substance, designated RU 486
(after the maker, Roussel-Uclaf), is
now on the market in France and the
subject of worldwide controversy. In-
ternational attention—both favorable
and, in the case of antiabortion activ-
ists, unfavorable—has focused on the
drug’s role in the voluntary termina-
tion of early pregnancy.

Under the name mifepristone, RU
486 is administered as a tablet in con-
junction with a small dose of a prosta-
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glandin, which increases the frequen-
cy and strength of the uterine contrac-
tions needed to expel an embryo. In
France the drug combination is ap-
proved for ending pregnancies of up
to 49 days’ duration (counting from
the first day of the last menstrual pe-
riod). There, between a quarter and a
third of women who decide to inter-
rupt an early pregnancy now choose
this chemical approach over standard
surgical procedures.

In the next few years RU 486 may
also become available elsewhere for
the same purpose. The manufacturer
is considering distributing it in such
countries as Great Britain, the Nether-
lands and Sweden, where the data re-
quired for licensing have already been
amassed. The drug may also ultimate-
ly serve other functions as well; it has
a number of possible therapeutic ap-
plications that are not limited to birth
control and that include the treatment
of certain cancers.

U 486 was not invented with the

goal of pregnancy interruption

in mind. Nevertheless, by the
time it was synthesized, social con-
cerns and scientific events had already
helped set the stage for that use. Inter-
national agencies were calling for the
introduction of a variety of new birth-
control technologies. It was hoped
that simplified or otherwise improved
methods would help stem global pop-
ulation growth, which is accounted for
by overwhelming growth in develop-
ing nations. The world’s population
expansion threatens the future availa-
bility of food, water and other resour-
ces and thus threatens the well-being

and the survival of the human species.

Among the desired technologies
were new approaches to the termi-
nation of pregnancy. Many women
in developing nations and, to a lesser
extent, in industrialized countries rely
on pregnancy interruption for birth
control. Although legal surgical meth-
ods are safe and effective, they have
well-known drawbacks. In the first
three months of pregnancy, vacuum
aspiration (sometimes preceded by di-
lation of the cervix) is the usual meth-
od of choice. In this approach, suction
is applied to remove the embryo and
the endometrial tissue in which it is
embedded. After about three months
of pregnancy, the required procedures
generally become more complex. As
pregnancy progresses, the risks of in-
fection, hemorrhage, scarring and im-
paired fertility increase. In developing
nations, where surgical facilities are
often inadequate, the danger is great-
er. What is worse, where legally operat-
ed facilities are not readily accessible,
many women die from having unsafe
abortions, typically because of uncon-
trolled bleeding or infection.

Analyses of steroid hormones (of
which progesterone is one) pointed to
the possibility of a noninvasive and po-
tentially safer means of interrupting
pregnancy. Research suggested that if
an agent with RU 486's particular anti-
progesterone action could be identi-
fied and delivered as a tablet or by in-
jection, it might offer a medical alter-
native to surgery.

This suggestion was informed by
independent work done in the late
1960’s and the 1970's by Elwood V.
Jensen of the University of Chicago,



Etienne-Emile Baulieu of INSERM (the
French institute for medical research)
and Bert W. O’Malley of the Baylor
College of Medicine in Houston, Tex.
These investigators uncovered the ba-
sic mechanism by which steroid hor-
mones induce cells to synthesize pro-
teins. The steroids, which are derived
from cholesterol, include not only
progestins (progesterone and similar
molecules) but also estrogens (such as
estradiol), androgens (such as testos-
terone), glucocorticoids (such as corti-
sone) and mineralocorticoids (such as
aldosterone).

The investigators showed that ster-
oids, unlike polypeptide hormones,
actually enter target cells. Inside a cell,
they bind to receptors in the nucleus.
The resulting unit—consisting of the
bound steroid (the ligand) and its ac-

SHAPE of progesterone molecule (a) and three of its synthet-
ic relatives was deduced by computer. Two of the molecules,
norethindrone (b) and RU 42764 (c), mimic the hormone’s ac-
tivities, which are crucial to the maintenance of pregnancy. RU

tivated receptor—then binds to the
chromatin in the nucleus (the complex
of DNA and its associated proteins).
That event then triggers the transcrip-
tion of a selected gene from DNA into
messenger RNA. Because the proges-
terone-stimulated synthesis of pro-
teins in the uterus is essential to the
maintenance of pregnancy, it was evi-
dent that the day scientists discovered
a compound able to occupy progester-
one receptors without inducing pro-
gesterone’s effects, they would have
an efficient and selective method for
interrupting pregnancy.

t was expected that a progesterone
antagonist would, depending on
when it was administered, either
prevent implantation of a fertilized
egg or cause a more developed em-

bryo to detach from the uterine wall.
The details of how such effects might
be induced were inferred from a long-
held understanding of the menstrual
cycle and pregnancy in mammals.

In the first half of the menstrual
cycle—the follicular phase—estrogen
and other hormones direct the devel-
opment of a single ovarian follicle (an
ovum and the cells that envelop it)
and also induce the cells of the endo-
metrium to proliferate. After the mid-
cycle release of the egg at ovulation,
the remnant of the follicle in the ovary
becomes the corpus luteum, a transi-
tory gland that secretes a continuous
stream of progesterone.

The progesterone converts the pro-
liferating endometrium into a tissue
capable of accepting and nourishing a
developing embryo. In particular, the

486 (d) counteracts progesterone's effects, an antagonism
that seems to stem from the bulky projection rising above the
plane of the molecule. The green, blue, red and purple spheres
represent carbon, hydrogen, oxygen and nitrogen, respectively.
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hormone causes the endometrial cells
to synthesize and store the sugar gly-
cogen, promotes the growth of blood
vessels in the expanded endometrium
and increases the secretory activity of
that tissue. Progesterone also relaxes
the uterine muscle to forestall the
contractions that might expel an em-
bryo, and it further prevents expulsion
by firming the cervix and inhibiting its
dilation. These last effects derive in

part from the ability of progesterone
to inhibit the uterine secretion of
prostaglandins. gty

If the egg is fertilized, it will begin to
implant by about the sixth day after
fertilization. Soon after, the tropho-
blast, or developing placenta, signals
the corpus luteum to continue secret-
ing progesterone until the placenta
becomes fully functional in about the
eighth week of pregnancy. If the egg is

STEROIDS are derived from cholesterol (), in which carbons are numbered accord-
Ingtqagtandnrdsche_m&'lhﬂﬂsasu'ucmral similarity between representatives of
each class: the progestins (b), glucocorticoids (c), mineralocorticoids (4), androgens
(e) and estrogens (f). Because of this resemblance, synthetic steroids can sometimes
bind to more than one kind of steroid receptor. For instance, RU 486 (g), which is a
derivative of progesterone, binds strongly to both progestin and glucocorticoid
receptors. RU 486 is known as an 11-substituted 19-norsteroid because an atomic
gwupingmtfaundinprug‘ehhronei:boundtothe 11th carbon and because the
methyl group (CH;) that normally accounts for the 19th carbon has been removed.
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not fertilized, the corpus luteum be-
gins to degrade after some 12 days, so
that by about the 28th day of the cycle,
the decline in progesterone results in
the shedding of all but the basal (per-
manent) layer of the endometrium.
Uterine bleeding follows, and the cycle
begins anew. ]

The delivery of a progesterone an-
tagonist before implantation, then,
was expected to prevent the endome-
trium from undergoing the changes
required for it to accept a new embryo.
Given after implantation, the drug was
expected to initiate a chain of events
leading to the expulsion of the em-
bryo. Blocking the secretory activity of
the uterine lining would initiate en-
dometrial erosion. That erosion would
cause the developing placenta and the
embryo to detach from the uterine
lining. Then the corpus luteum would
decay, resulting in a sharp decline in
progesterone secretion. This decline
would further erode the endometri-
um. At the same time, the decline in
progesterone would lead to increased
contractility of the uterine muscle and
would facilitate the softening and di-
lation of the cervix, leading finally to
the expulsion of the embryo.

In spite of such insight—and years
of research, conducted primarily by
the U.S. National Institutes of Health—
no reasonable candidate for an an-
tiprogesterone agent emerged until
RU 486 was synthesized in 1980. It
is ironic that, at the time, no one at
Roussel-Uclaf was actively seeking a
progesterone antagonist.

he story of the compound’s dis-

covery actually begins a few

years earlier, in 1975. One of
us (Teutsch) was studying how small
chemical alterations affect the ability
of steroids to bind and activate their
receptors. As part of his work, he de-
veloped a method of synthesizing ver-
sions of steroids that do not exist in
nature. A young postdoctoral fellow,
Alain Belanger, then produced the nov-
el molecules.

As a matter of routine, each new
steroidlike molecule made at Roussel-
Uclaf is screened by the company's
pharmacologists as a first step toward
determining its possible effects in the
body. On the assumption that a mole:
cule capable of binding to a receptoi
might activate the receptor or block
its activities, the pharmacologists de
termine the affinity of each new syn
thetic molecule for receptors repre
sentative of each of the five classe:
of steroids. The pharmacologists, lec
by Roger Deraedt, found that certail
of the molecules made by Teutsch’



method bound extremely strongly
to the progesterone receptor, some
bound tightly to the glucocorticoid
receptor and some bound well to both.

In many cases a molecule that binds
tightly to a receptor is an agonist: it
will produce the same effects as the
natural ligand. Teutsch therefore de-
cided to see if the same were true for
the new creations. Because his respon-
sibilities included research into gluco-
corticoids, he asked the pharmacolo-
gists to examine the activity of a mol-
ecule called RU 25055, which had a
very high affinity for the glucocorti-
coid receptor.

RU 25055 did not behave as ex-
pected. When the molecule was mixed
with cells that normally respond to
glucocorticoids, it induced no detect-
able glucocorticoid activity, suchas the
shrinkage of thymic cells. That finding
suggested the compound was actually
a glucocorticoid antagonist. By bind-

‘ing strongly to the glucocorticoid re-
ceptor but failing to induce the usual
effects, the molecule could presum-
ably prevent such effects from occur-
ring or from occurring with their usual
intensity.

After this discovery was made,
Teutsch and his colleagues gradually
reversed their previous thinking about
the relation between binding affifiity
and activity in this molecular series.
They suspected that the molecules
having the greatest affinity for the
glucocorticoid receptor would actual-
ly have the strongest antagonistic, not
agonistic, effect. This was an exciting
notion because interesting therapeu-
tic applications could be envisioned
for an antagonist. For instance, a topi-
cally applied glucocorticoid antago-
nist might hasten the closure of burns
or other skin lesions by counteracting
the tendency of glucocorticoids to im-
pair wound healing.

Toward the end of 1979 Edouard
Sakiz, a company executive, created a
formal research project for the devel-
opment of glucocorticoid antagonists.
Two of us (Teutsch and Philibert) par-
ticipated in the project, as did other
company employees and two scientif-
ic advisers from the outside: Sir Der-
ek H. R. Barton, a 1969 winner of the
Nobel prize for chemistry, and Bau-
lieu, who by then was an established
authority on steroid activity. One of
us (Philibert) coordinated the project
and supervised the studies of biologi-
cal activity.

In April of 1980 three molecules
synthesized as part of the new proj-
ect were produced in succession and
handed over to Philibert: RU 38140, RU
38473 and RU 38486—later shortened

to RU 486. All bound strongly to the
glucocorticoid receptor, and all inter-
fered with certain activities of gluco-
corticoids in cell cultures. Of the three
molecules, the last was the most po-
tent; it was best able to block the ac-
tions of a powerful synthetic gluco-
corticoid (dexamethasone).

j 7 et the antiglucocorticoid activi-
ty of RU 486 was not the com-
pound’s only outstanding fea-

ture. Philibert's studies of its affinity

for the five classes of steroid recep-
tors indicated that the molecule also
bound very strongly to the progester-
one receptor. Initial tests in several

animal species soon revealed that RU
486 was a progesterone antagonist.

Thus, the research group had in-
advertently managed to produce the
progesterone antagonist long await-
ed by investigators and clinicians in-
terested in birth control. Baulieu, who
himself had a long-standing interest
in that area, was particularly struck by
the importance of the discovery, and
he convinced Roussel-Uclaf to pur-
sue research into an antiprogesterone
drug for fertility control. And so, seri-
ous testing of RU 486 for that purpose
began.

Among the findings that convinced
the company to proceed with investi-
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MENSTRUAL CYCLE is regulated by several hormones (top). At the end of one cycle,
the pituitary gland steps up secretion of follicle-stimulating hormone (FSH), which
acts on the ovary (middle) to stimulate growth of an immature follicle (). In the first
half of the new cycle, the maturing follicle (b and c) secretes estrogen, which main-
tains follicle growth and both stimulates proliferation of the uterine lining (bottom
left) and sensitizes the lining to progesterone. At midcycle, a surge of another pi-
tuitary factor, luteinizing hormone (LH), triggers ovulation (d). In the second half
of the cycle, the remnant of the follicle in the ovary becomes the corpus luteum (e),
which secretes progesterone and estrogen. The progesterone causes the endome-
trium to develop into a secretory, highly vascularized tissue (bottom right) that
can receive and nourish a fertilized egg. If the egg is not fertilized, the corpus lu-
teum eventually decays (f), and the resulting loss of progesterone leads to erosion
of the endometrial lining. Bleeding then ensues, and the cycle begins once more.
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RU 486 interrupts pregnancy by opposing the action of progesterone at several sites
in the uterus. In a normal pregnancy (top), the trophoblast (the future placenta)
secretes human chorionic gonadotropin (HCG), which maintains the corpus luteum.
Progesterone secreted by the corpus luteum has several effects that support the
pregnancy. When that progesterone is blocked by RU 486 (bottom), the endometrium
erodes and the embryo is detached and expelled along with the endometrial tissue.
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gations into the progesterone-antago-
nizing activity of RU 486 was the dis-
covery that the in vitro binding affinity
of RU 486 for the progesterone recep-
tor was three times higher than that of
progesterone. This activity suggested
that the synthetic molecule would suc-
cessfully compete with progesterone
in the body and “win" occupancy of
the receptor much of the time. Studies
of cultured cells supported the idea,
demonstrating that the effects of pro-
gesterone could be blocked in target
cells that were exposed to a small
amount of RU 486.

The true test of a compound'’s po-
tential as a drug is its activity in vivo,
and the results of the early animal
studies had been encouraging as well.
Some of these examined the effects of
the compound on the endometrium
of immature female rabbits. The rab-
bits were first injected with estradiol,
an estrogen that both stimulates the
growth of the endometrium and in-
duces the cells to produce progester-
one receptors. Next some of the ani-
mals were exposed to progesterone,
which transformed the proliferating
endometrium into a secretory tissue.
Other rabbits were given RU 486 oral-
ly. The exposure to RU 486 alone did
not induce the same transformation.
Furthermore, when RU 486 was admin-
istered together with progesterone,
the new compound actually blocked
progesterone’s ability to induce the
change from a proliferative to a secre-
tory state—as would be expected of a
progesterone antagonist.

The findings of antagonism in vivo
were important, but a crucial question
still remained unanswered at the time
Roussel-Uclaf decided to examine the
potential of RU 486 to serve as an an-
tiprogesterone drug: Could the antag-
onism that had been demonstrated
thus far translate into the interruption
of pregnancy? Studies of female rats,
which do not have a menstrual cycle,
confirmed that it could, and experi-
ments with female monkeys (Macaca
fascicularis), which do have such a
cycle, offered further proof.

The first studies of monkeys were
done with nonpregnant animals and
revealed that a single oral or injected
dose of RU 486 given in the second
half of the cycle induced a premature
menstrual period 48 hours after ad-
ministration. Subsequently, Gary D.
Hodgen and his colleagues at the East-
ern Virginia University Medical School
showed that the drug could also ter-
minate pregnancy in monkeys. Other
animal work established that RU 486,
even at high doses, was nontoxic.

Such studies justified the initia-
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PROGESTERONE acts within the cell (left). By occupying the
progesterone receptor in the nucleus, the hormone modifies
the receptor’s shape, enabling it to bind to chromatin (DNA
and associated proteins). Such binding leads to gene transcrip-
tion and protein synthesis. RU 486 antagonizes these effects

tion of clinical trials, and in Octo-
ber, 1981, Baulieu suggested to one
of his colleagues, Walter Herrmann
of the University Hospital of Geneva,
that RU 486 be tested on human vol-
unteers. The results were promising:
RU 486 triggered expulsion of the em-
bryo from the uterus in nine out of
11 women. -

number of clinical investigations
Asoon followed under the auspic-
es of Roussel-Uclaf, the World
Health Organization and the Popula-
tion Council, a nonprofit organization
based in New York City. One of us
(Ulmann) directed the clinical testing
undertaken by Roussel-Uclaf.

The first large-scale studies were
conducted in 1985 to determine the
most effective administration sched-
ule. It turned out that a single dose of
600 milligrams of RU 486 produced
the best results. In the course of these
studies, a consensus was reached as
to exactly what constituted successful
use of the drug. In short, RU 486 suc-
ceeded if no surgery was needed, that
is, if the embryo and all but the deep-
est layer of the endometrium were ex-
pelled. (Incomplete expulsion calls for
surgical removal, usually by vacuum
aspiration, because the retained mate-
rial can cause infection.)

By that standard, administration of
RU 486 alone at best yielded an 80
percent success rate. The studies also
found that the method worked only
in early pregnancy, up to a week af-
ter menstruation would have been
expected to begin. Considering that
many women have a pregnancy test
done only after that time, it became all
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too clear that RU 486 alone had limit-
ed applicability.

What accounted for the 20 percent
failure rate? One reasonable hypothe-
sis was that antagonism of progester-
one could not by itself induce the fre-
quent, strong uterine contractions re-
quired for complete expulsion of the
embryo and the endometrial lining. To
help correct that problem, Mark A.
Bygdeman of the Karolinska Institute
in Stockholm, who was overseeing a
clinical trial, proposed adding a small
dose of a prostaglandin to the proto-
col. He had earlier demonstrated that
RU 486 increases the responsiveness
of the uterine muscle to the contrac-
tile effects of prostaglandins.

In accordance with Bygdeman's sug-
gestion, new clinical trials were begun
in France, Great Britain, Sweden and
China to evaluate a new protocol: 600
milligrams of RU 486 delivered in a
single dose, followed some 36 to 48
hours later by a prostaglandin. The in-
terval cannotbe shortened, because RU
486 takes time to sensitize the uter-
ine muscle to prostaglandins.

The results improved dramatically.
The success rate became 96 percent,
close to the rate achieved with sur-
gery, which itself is not foolproof. The
studies also looked at the effects of
the drug combination on somewhat
more advanced pregnancies—those
persisting up to three weeks past the
missed period—and showed that the
same 96 percent success rate could be
achieved. In most cases the embryo
and all endometrial fragments were
expelled within 24 hours after the
prostaglandin was administered.

As is true of miscarriages, in which

)
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by occupying the receptor without stimulating gene transcrip-
tion. It may block transcription by failing to induce the change
in receptor shape required for chromatin binding (center). Or it
may induce a change in shape that permits such binding but
then prevents binding by critical transcription factors (right).

a pregnancy is spontaneously arrest-
ed, the expulsion of the developing
embryo and the endometrial lining
was inevitably accompanied by uter-
ine bleeding. In 4 to 5 percent of par-
ticipants in these studies, the bleeding
was heavy, as it can be during a normal
miscarriage. Sometimes surgical in-
tervention was needed to stop the
bleeding, and in exceptional cases, a
transfusion was needed. The results
indicated that because of the risk of
hemorrhage, the prostaglandin must
be given in a medical facility where
women can be monitored for several
hours and, if necessary, treated.

The clinical studies further showed
that abdominal pain, caused primarily
by the contractile effects of the pros-
taglandin, is common. They also dem-
onstrated that the 600-milligram dose
of RU 486 needed to terminate a preg-
nancy did not cause clinically rele-
vant antagonism of glucocorticoids.
There was therefore no need to be
concerned that RU 486 might pro-
duce undesirable antiglucocorticoid
effects, such as profound fatigue and
disturbances of electrolyte and glu-
cose levels in the blood.

Once these studies were completed
and reviewed, Roussel-Uclaf asked the
French health authorities for permis-
sion to market the drug. This was duly
granted on September 23, 1988. RU
486 is regulated by French law cov-
ering the termination of pregnancy,
which stipulates that such termina-
tions be performed only in authorized
centers. There is one added restriction
in the case of RU 486. Although the law
permits voluntary termination of preg-
nancy through the 12th week, use of
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APPLICATIONS OF RU 486 in fertility control and obstetrics are
broad. The drug could serve as a delayed “morning after” pill
(a) to be taken the day before menstruation is expected, for
instance, in cases of rape. In France the compound is given
along with another drug, a prostaglandin, to terminate preg-
nancies of up to 49 days’ duration (b). The combination of

RU 486 is limited to the seventh week
of pregnancy because that is the outer
limit examined in formal studies.

Since the autumn of 1988 more than
40,000 voluntary terminations have
been performed with the combination
of RU 486 and a prostaglandin. A re-
cent study, published in March, of
2,115 of the women has confirmed the
96 percent success rate and the 4 to 5
percent rate of heavy bleeding. The
study also showed that in 86 percent
of the successful terminations, expul-
sion occurred within 24 hours of pros-
taglandin administration.

The average duration of bleeding in
the subjects was nine days. Neverthe-
less, the time to expulsion, the dura-
tion of bleeding and the intensity of
pain varied, depending on the dose
of prostaglandin. A high dose was
associated with faster expulsion but
also with more prolonged bleeding
and more intense pain.

Outside the study, physicians in the
field have reported that two out of
all the French women who received
RU 486 have had severe disturbances
in heart function after receiving the
prostaglandin. The occurrence is rare
and both women survived, but their
difficulties suggest that prostaglan-
dins should be administered cautious-
ly in a woman who has heart disease
or is at high risk for it, as in the case of
heavy smokers.

t is now a decade since RU 486 was
Isynthesized. The compound has
begun to fulfill its potential as a
nonsurgical method for interrupting
early pregnancies, but that is only one
of its many applications related to
fertility control and obstetrics.
In theory, RU 486 might be taken as
a delayed “morning after” pill, say, on
the 27th day of a typical 28-day men-
strual cycle. Because the drug is not
always effective in this role, the wom-
an must be tested some 10 to 15 days
later to confirm she is not pregnant.
For the same reason, the drug is not
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suitable as a routine postcoital birth-
control agent.

The drug may have a place when a
woman decides to end an early preg-
nancy by vacuum aspiration. Several
clinical studies have found that the
procedure is facilitated by taking RU
486 some 36 to 48 hours before the
surgery. The compound helps by soft-
ening and dilating the cervix.

still later in pregnancy, up through
the third trimester, the combination
of RU 486 and a prostaglandin might
offer an alternative to surgery when a
pregnancy must be ended because the
fetus is seriously malformed or the
health of the mother is endangered.
Investigators have found that the ap-
proach can be effective in late preg-
nancy and is, in fact, less risky than
the kinds of surgery usually required
after the first trimester. The drug com-
bination may also be helpful when
the fetus dies in utero. In such cases
the fetus is usually delivered vaginal-
ly, and so contractions are induced, of-
ten with much difficulty. Administra-
tion of RU 486 followed by a prosta-
glandin seems to facilitate expulsion
of the fetus.

Studies of monkeys indicate that
RU 486 may also help to induce labor
at term. In the animals the drug has
been shown to augment the labor-pro-
moting effect of oxytocin, a pituitary
hormone often infused in high dos-
es in cases of stalled labor to stimu-
late uterine contractions. Hodgen has
found that after RU 486 is adminis-
tered, the frequency of uterine con-
tractions can be increased with just
a small amount of oxytocin. Thus, RU
486 may well help to avoid some
cesarean deliveries. Hodgen's experi-
ments also suggest yet another role
for RU 486: in monkeys, at least, it
triggers lactation and increases the
volume of milk that is produced in
the breasts.

Outside the realm of pregnancy, RU
486 may one day help to treat cancers
that bear progesterone receptors, in-

-

drugs is also able to interrupt pregnancy later and might be
used when the mother’s life is in danger or when the fetus
is severely deformed or has died in utero (c). Studies of mon-
keys show that RU 486 can facilitate labor at term by sensi-
tizing the uterus to the labor-inducing agent oxytocin; they
also indicate that the compound can stimulate lactation (d).

cluding certain breast cancers. In test-
tube studies, RU 486 has slowed the
growth of tumors displaying such re-
ceptors. Certain noncancerous tumors
that synthesize progesterone recep-
tors might also be controlled or re-
duced with RU 486, among them me-
ningiomas (tumors of the meninges,
the membranes surrounding the brain).
Clinical trials examining applications
in cancerous and noncancerous ftu-
mors are now in progress.

Finally, RU 486 may yet find appli-
cation as a glucocorticoid antagonist.
For instance, it is being studied as a
treatment of Cushing's syndrome, a
disorder that results from the over-
production of cortisone and leads to
such symptoms as hypertension, rap-
id fat storage in the upper body and
osteoporosis.

Clearly, RU 486, the first progester-
one antagonist ever brought to mar-
ket, has potential beyond its value in
terminating pregnancy. Its application
in that area is but the first stage in the
history of the compound.
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