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The Use of Androgens in the
Menopause and Other
Gynecic Disorders

Robert B. Greenblatt, M.D.*

Though estrogens and progesterone are essential ingredients in
the biologic and psychologic development of a woman, androgens,
too, play an important role. The use of testosterone in the manage-
ment of gynecic disturbances has been frowned upon. Embedded in
the minds of most clinicians is the notion that its use for such pur-
poses is not only contraphysiologic but also antipharmacologic.
Somehow the point has been obscured that testosterone is not neces-
sarily a male sex hormone but a metabolic one, common to both man
and woman. In fact, the production of androgens by the adrenal is
equal in both sexes, and the ovary in reproductive life as well as
postmenopausally is also a source of androgens.

Many physicians believe that testosterone is the opposite of es-
trogen and is antiestrogenic, the very antithesis of estrogen. In small
but effective pharmacologic doses, testosterone does not alter normal
endometrial development, does not cause atrophic changes of the
vaginal mucosa, does not interfere with ripening of the cervical
mucus, and rarely upsets normal cyclic menses. In the castrate
monkey, both estrogen and testosterone will cause redness and tur-
gescence of the perineum. Moreover, when simultaneously adminis-
tered, these hormones do not neutralize one another, whereas pro-
gesterone will induce blanching and deturgescence. 12

In the synthesis of ovarian steroids, progestogens, androgens,
and estrogens occur in that order; thus the immediate precursors of
estrogens are androgens. The ovary, in common with other steroid
hormone-producing glands, converts acetate to cholesterol, the ob-
ligatory precursors of all steroids. Pregnenolone and progesterone
are derived from cholesterol, and these form the substrate for an-
drogen synthesis. The most potent androgen is testosterone followed
in order of decreasing activity by Aandrostenedione and dehydro-
epiandrosterone. Testosterone, however, must be converted to dihy-

*Professor Emeritus, Department of Physiology and Endocrinology, Medical College of
Georgia, Augusta, Georgia

Obstetrics and Gynecology Clinics of North America—Vol. 14, No. 1, March 1987 251




e

252 ROBERT B. GREENBLATT

drotestosterone hefore it is effective at the target gland level. Cop-
centrdtion of testosterone in plasma of women is about Yeoth that of
men, but serum levels of A*androstenedione and dehydroepiandros-
terone are far higher in women than in men. A large fraction of tes-
tosterone in women is derived from A*androstenedione in peripheral
tissues.* Testosterone may in a very real sense be considered a weak
estrogen. In the relative scarcity of endogenous estrogen, testos-
terone per se can bind to and activate the estrogen receptor with
subsequent regulation of the expression of specific genes, which are
generally considered estrogen responsive.5! In fact, when testos-
terone is administered to women who have had ovariectomies, serum
estrone and estradiol levels rise appreciably (Table 1).25

Are androgens merely intermediates in the biosynthesis of es-
trogens or actual secretory products of the ovary? In the polycystic
ovary syndrome of Stein-Leventhal, the secretion of urinary an-
drogens is markedly reduced after wedge resection of the ovaries, 2!
The isolation of A*androstenedione in pooled ovarian tissue was dem-
onstrated by Zander.®> Wedges resected from normal ovaries con-
tained small quantities of A‘androstenedione but large amounts of
17ahydroxyprogesterone and A%androstenedione after in-vivo stimu-
lation with human pituitary follicle-stimulating hormone (FSH),
whereas polycystic ovaries contained large quantities of A%andro..
stenedione and/or dehydroepiandrosterone without prior stimulation
with gonadotropins. 3 High levels of A%androstenedione were found
in cystic fluid obtained from polycystic ovaries of Stein-Leventhal, 4
The major radioactively labeled steroids, A%androstenedione, dehy-

droepiandrosterone, and testosterone, appear to be produced by the
ovarian stroma.2?

ANDROGEN PRODUCTION IN THE AGED WOMAN

The menopausal ovary loses it capability to aromatize sex ste-
roids; the lack of conversion of Aandrostenedione to estrone, and
testosterone to estradiol, results in elevated levels of serum an-
drogens. Judd, Lucas, and Yen3® reported the results of ovarian and
peripheral vein blood values of androgens in menopausal women,

Table 1. Serum Estrone and Estradiol (pg per ml) Levels After
Administration of Testosterone*

PATIENT F.F.

PATIENT M.S.
Estrone Estradiol Estrone Estradiol
Before 74.00 23.80 38.70 31.62
After 2 days 104.30 55.31 45.52 22.24
After 4 days 94.36 61.35 51.87 41.36
After 6 days 100.54 59.53

*Levels rose after injection of 100 mg of testosterone cypionate in two ovariecto-
mized women.
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The mean ovarian testosterone levels were 15-fold higher than in the
antecubital vein, and A*androstenedione levels were four to five
times higher. Judd and co-workers concluded that ovarian A*andro-
stenedione and testosterone secretion is greater in postmenopausal
than in premenopausal women.

A similar study was performed by Greenblatt and co-workers®
following ovarian stimulation with 5000 IU of human chorionic go-
nadotropin (hCG) intravenously. The results presented in Table 2 in-
dicate that levels of A*androstenedione are much higher in ovarian
vein blood (2.3 + 0.28 ng per ml) of the menopausal woman than in
normal women (1.72 ng per ml)). Peripheral vein (1.15 + 0.17 ng per
ml) and adrenal vein blood (1.72 + 0.14 ng per ml) levels are also
much lower than in ovarian vein blood. Testosterone values are also
higher in the menopausal group and significantly higher than in post-
menopausal peripheral and adrenal vein blood samples. Both A%an-
drostenedione and testosterone rose dramatically in patients studied
30 minutes after an intravenous injection of hCG; the former was
much higher than the latter (Fig 1). When adrenocorticotropic hor-
mone was administered intravenously to one normal woman and sev-
eral menopausal women, ovarian and adrenal vein blood obtained by
catheterization revealed good adrenal response of A*androstenedione
and testosterone but not estradiol (Fig 2).23

CLinicaL Con SIDERATIONS

The use of androgens in the management of disorders in women
was first suggested by Demarest and Capitain® in Europe, and in the
United States by Greenblatt.’® Salmon?s published a plea for their
use in women. Controversy arose since it was claimed that androgens

Table 2. Mean = SE Values of Testosterone, A* Androstenedione,
and Estradiol in Menopausal and Nonmenopausal Women*

PERIPHERAL ADRENAL OVARIAN
MEAN = SE MEAN = SE MEAN =+ SE
Testosterone (ng/ml)
Menopausal 0.53 0.06 0.85 0.11 0.91 0.13
Normal 0.28 0.4 0.87
A*Androstenedione (ng/ml)
Menopausal 1.09 0.10 1.85 0.15 2.120.17
Normal 1.47 1.72
Estradiol (pg/ml)
Menopausal 21.26 2.18 21.44 1.92 30.52 2.49
Normal 41 * 15 (follicular) 83.1
58 % 11 (luteal)

*Values in 11 menopausal and 10 normal women. Note significantly higher values for
Atandrostenedione and testosterone in ovarian vein than peripheral blood.
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were contrasexual and ovary-negating and that
poandrogenic states to justify their use.? The edit

stated that (1) androgens were not contrasexual; otherwise, we could
not account for the appearance of the same androgens in the urine of
men and women; (2) androgens, administered in nonvirilizing doses,
were not ovary-negating since ovulatory menstrual cycles continue,
Massive doses are contraphysiologic and ovary-negating, but large
doses of estrogens also suppress ovarian activity; (3) hypoandrogenic
states do exist in Addison’s disease and in sexual infantilism due to
hypopituitarism. F urthermore, hormones are used not only in deficit
states but also as pharmacologic agents, Jjust as cortisone is employed

in the management of rheumatoid arthritis or adrenaline in an acute
case of asthma. 16

MENOPAUSAL SYNDROME

None will dispute that estrogens will alleviate vasomotor
symptoms such as the hot flash and night sweats. When estrogens

USE OF ANDROGENS IN THE MENOPAUSE 255
©O-—-0 Mencpausal
80 women (mean vaiues)
@_ -~ 704 &——8 Normal loa.o:_
3 M 60+ (Tth day of cycle)
g~ 504
Fell T
2% 3 =l e
1o
: - |
5 5 _
2=,
x ZE
88 ¥
&
AnNu 24 o\?l?.\o oo
3 i g
—"
w 15
Z
[«]
&=
€ 1.0+
oy
g2
E<
= 0.5 o0 o2
0 10 20 30 0 10 20 30 0 10 20 30
PERIPHERAL ADRENAL OVARIAN
Figure 2.  Following 40 IU of ACTH intravenously, testosterone levels rose sharply

in the adrenal vein blood in both normal and menopausal women without a rise in periph-
eral or ovarian vein blood.

are contraindicated, androgens frequently yield relief, though pro-
gestogens may also do so. The latter, however, do not provide the
same degree of well-being and vigor. When estrogens alone are less
than effective, then the addition of an androgen frequently will prove
satisfactory. A double-blind randomized study using an estrogen, an
estrogen-androgen combination, an androgen, and a placebo re-
vealed that alleviation of hot flashes occurred in 96 per cent on es-

i

A

e trogen, 89 per cent on androgen-estrogen, 55 per cent on androgen,

and 16 per cent on a placebo.!® The estrogen-androgen preparation
was preferred because not only were hot flashes relieved but also
: libido was greater than with the estrogen alone (Table 3).

i

SExvAL DyYsFuncTiON

When dyspareunia adversely affects and dampens desire for
sexual relations in menopausal women, the chief reason usually is
vaginal dryness caused by atrophy of the mucosa. Estrogens adminis-
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