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Summary-Testosterone-estradiol binding globulin (TeBG) was studied in 50 hirsute women, before 
and after 6-month treatment with cyproterone acetate (CPA). 50 mg CPA was administered orally 
from the 5th to the 25th day of the menstrual cycle and combined with 3 mg 17/I-estradiol (E2) 
administered percutaneously from days 16-25 of the cycle. TeBG was evaluated by a Iilter assay 
measuring [‘HI-DHT binding capacity. 

Before treatment, the mean plasma TeBG level was 40 f 12 nM in hirsute patients, which is 
significantly lower than TeBG value in normal women (60 f 9 nM, n = 20, P < 0.01) and inter- 
mediate between normal women and normal men (30 k 8 nM, n = 20). After a 6-month treatment, 
TeBG strikingly decreased to 22 + 8 nM, which is significantly lower than pretreatment values 
(P < 0.01) and even less than TeBG level in normal men. Parallel TeBG assay by immuno- 
electrodiffusion in 8 of these hirsute patients provided similar results. With this treatment, plasma 
testosterone and A,-androstenedione, measured between the 20th and 25th days of the cycle, 
decreased from 68 f 21 to 25 f 8 ng/dl, and 210 + 95 to 98 + 31 ng/dl respectively. Plasma estradiol 
decreased from 150 f 62 pg/ml to 75 f 25 pg/ml. In contrast, urinary 3a-androstanediol glucuronide 
remained high: 112 f 51 and 123 f 55 pg/24 h respectively before and with CPA treatment. 

Three mechanisms have been proposed to explain TeBG decrease under CPA + E, pert. treatment 
(1) relative competition of CPA with labelled DHT in the TeBG-binding capacity assay, (2) relative 
hypoestrogenism with this treatment, (3) a progestagen or even a partial agonistic androgen effect 
of CPA on TeBG synthesis in the liver. The third mechanism appears to be predominant. In any 
case, TeBG decrease combined with the partial enzymatic induction effect of CPA on the liver 
contributes to the increase in the metabolic clearance rate of T and the high urinary Adiol levels 
previously reported with CPA treatment. 

INTRODUCTION 

Cyproterone acetate (CPA) is very efficient in the 
treatment of hirsutism due to either androgen over- 
production and/or hypersensitivity to androgens [ 11. 
Its mechanism of action has been extensively studied. 
CPA acts as a competitive inhibitor of DHT binding 
to its specific receptor, and it lowers ovarian andro- 
gen secretion by inhibiting gonadotropin release [2]. 
Moreover, it has been shown that CPA increases the 
metabolic clearance rate of testosterone (MCRT) [3]. 

A CPA effect of enzymatic induction on the liver 
can partly explain the increase in MCRT [3,4]. How- 
ever, it was important to assess TeBG levels under 
CPA treatment, since any alteration in TeBG binding 
capacity modifies MCRT. On the other hand, TeBG 
is a good marker of the action on the liver of both 
natural and synthetic steroids, and of the resulting 
estrogen-androgen balance [S, 6). 
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TeBG was therefore measured in hirsute women 
before and with oral CPA treatment combined with 
percutaneously administered natural estradiol (E, 
pert.) according to a previously reported sequence 
[1, 3, 71. Surprisingly, rather than observing an in- 
crease in TeBG as would be expected with a treat- 
ment which simultaneously decreases androgen 
plasma levels and peripheral effects, we observed a 
decrease in TeBG levels. 

PATIENTS AND METHODS 

1. The patients 

TeBG was measured in 50 patients consulting for 
hirsutism. These patients were 16-35 yr-old (mean: 
27.5 f 6.5). All the patients underwent the routine 
biological explorations for etiologic diagnosis of 
hirsutism [S-lo] including basal body temperature 
during one or two cycles, and measurement of base- 
line plasma testosterone (T), A,-androstenedione (A), 
urinary testosterone and 3c( -androstanediol glu- 
curonides (TG and Adiol), a Synacthen (synthetic 
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Fig. 1. Plasma levels of testosterone (T), A,-androstenedione 
(A) and estradiol (E,) in 50 hirsute women before and after 
6-&onth treatment with cyproterone acetate (CPA, 
50mg/day) from the 5th to the 25th day of the menstrual 
cycle combined with percutaneous estradiol (EZ pert., 

3 mg/day) from day 16 to 25. 

l-24 ACTH, Ciba Lab.) stimulation test with deter- 
mination of plasma 17-hydroxyprogesterone, and a 
LHRH test. 

In 28 cases, hirsutism was due to the polycystic 
ovary syndrome. In 22 cases, hirsutism was consid- 
ered “idiopathic” [8,9]. 

Patients were all treated with CPA (50 mg per os 
from the 5th to the 25th day of the cycle) associated 
with percutaneously administered estradiol (3 mg of 
estradiol in an alcohol hydric gel) applied upon the 
abdominal skin from the 16th to the 25th day of CPA 
administration as previously described [ 11. 

In all these patients, plasma and urinary samples 
were obtained between the 20th and 25th day of 
the cycle before and after 6 months of CPA + Ez 
pert. treatment for plasma T, A, Ez and TeBG 
measurements and urinary TG and Adiol assays. 

2. Hormone assays 

Plasma T, A, E, and urinary TG and Adiol were 
radioimmunoassayed as previously described 
[8, 11, 121. 

TeBG was evaluated by a filter assay measuring its 
[3 HI-DHT binding capacity as previously reported 
[13]. Diluted plasma was incubated with increasing 
concentrations (OS-10 nM) of [3H]-DHT for 3 h at 
4°C. 200 ~1 samples were applied in duplicate on 
DEAE-cellulose filters. The filters were first washed 
with 10 x 1 ml Tris-1OmM HCl pH 7.4, and then 
counted. Aliquots of incubation medium were 
counted in parallel. TeBG binding capacity was 
calculated according to Scatchard analysis [14]. The 
values obtained in the 50 hirsute patients were com- 
pared with those in 20 normal men and 20 normal 
women. 

In 8 of the hirsute patients, a TeBG assay by 
immunoelectrodiffusion was carried out according to 

the method of Degrelle et 
binding capacity assay. 

3. Statistical data analysis 

al. [15] in parallel to the 

Statistical significance was determined by the 
Student’s t-test for paired variables, or by variance 
analysis. 

RESULTS 

In the 50 hirsute patients, plasma T and A 
markedly decreased with CPA treatment, from 
68 f21 to 25+ 8ng/dl and 210 f95 to 98 f 
31 ng/dl (mean f SD) respectively. E, decreased 
from 150 f 62 pg/ml to 75 + 25 pg/ml (mean f SD) 
(Fig. 1). 

In contrast, urinary Adiol and TG remained 
high during the course of the treatment = 112 f 51 
and 123 f 55 pg/24 h for Adiol, 34 + 15 and 
46 f 16pg/24 h for TG (mean + SD), before and 
after 6 months of treatment. 

Mean plasma TeBG level measured by filter assay 
in the 50 hirsute patients was 36.3 + 7.3 nM before 
treatment. This is significantly lower than TeBG in 
normal women (60 +9nM, n = 20, P < 0.01) and 
intermediate between normal female and normal 
male values (30 &- 8 nM, n = 20) (Fig. 2). Under CPA 
treatment, TeBG strikingly decreased to 22 + 8 nM, 
which is significantly lower than pretreatment values 
(P < 0.001) and even less than TeBG levels in normal 
men (P < 0.01) (Figs 2 and 3). 

When TeBG was assayed by immunoelectro- 
diffusion in 8 of the hirsute patients, its level was 
28 + 6 nM (mean f SD) before treatment and it 
decreased to 15 f 6 nM under CPA treatment 
(P < 0.001). 
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Fig. 2. TeBG plasma levels in hirsute women, before and 
after 6-month treatment with CPA + E, pert. (see legend 
Fig. 1) compared with TeBG plasma levels in normal 

women (n = 20) and normal men (n = 20). 
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Fig. 3. TeBG plasma levels in hirsute women, before and 
after &month treatment with CPA + E, pert. (see legend 
Fig. 1). The hatched area represents TeBG plasma level in 

normal women. 

DISCUSSION 

TeBG is an important factor in the control of free 
T, the T fraction active on target organs. In addition, 
it is one of the most reliable indicators of the 
estrogen-androgen balance [5,6], since it is well- 
established that estrogens increase and androgens 
decrease TeBG levels. It was therefore of interest to 
assess TeBG levels under CPA treatment in hirsute 
patients. 

Our results, showing low TeBG plasma levels in 
hirsute women before treatment, agree with previous 
reports [5, 16-181). This can be explained either by a 
higher plasma androgen level or by hypersensitivity 
to circulating androgens in these women. However, 
the decrease in already low levels of TeBG following 
CPA + E, administration was unexpected, even 
though this treatment significantly reduces androgen 
levels. 

An increase in TeBG has been previously reported 
in hirsute women treated with CPA [19]. In fact, this 
increase was induced by the oral synthetic estrogen 
treatment associated with CPA [ZO, 211. On the other 
hand, in men treated with CPA alone, no effect [22] 
or even a decrease in TeBG was reported [23]. 

Several hypotheses can be proposed to explain the 
decrease in TeBG observed in our study. One pos- 
sibility could be a relative competition of CPA with 
labelled 13H]-DHT in the TeBG binding capacity 
assay. However, in vitro CPA affinity for TeBG is 
very weak, respectively 1000 and 5000 times lower 
than that of T and DHT [24-261. Pugeat (26) reported 
that even at therapeutic concentrations, only 1% of 
these TeBG sites were bound to CPA. In addition, 
a similar decrease is observed when TeBG is 

measured by an immunoelectrodiffusion method, 
which favors the hypothesis of a decrease in the 
protein concentration, rather than a competitive 
m~hanism, 

Another possible explanation of the TeBG 
decrease is a relative hypoestrogenism in our patients. 
Percutaneous administration of estradiol (3 mg/day, 
10 days/month) very likely results in a lower estrogen 
input than that observed with CPA combined with 
50 pg of ethinyl-estradiol. Moreover, percutaneous 
E, only slightly increases liver TeBG synthesis, 
contrary to what is observed with oral estrogen 
treatment. This difference between oral and percu- 
taneous administration of estrogens has been ob- 
served for other estrogen-dependent proteins 
synthesized in the liver [20,21]. However, the TeBG 
level is a highly sensitive indicator of estrogen/ 
androgen balance, being more sensitive to androgen 
inhibition than to estrogen stimulation [27]. In our 
study, the marked decrease in androgen levels con- 
comitant with mild estrogen input can hardly explain 
the 50% fall in TeBG binding capacity. 

The last hypothesis is an intrinsic activity of CPA 
on liver synthesis of TeBG through a partial andro- 
gen agonist effect of this compound. In addition, 
progestagens have been shown to decrease TeBG [28]. 
The agonist-antagonist activity of anti-hormones is 
well-known. CPA is predominantly an antiandrogen; 
however, a partial androgen agonist effect of CPA on 
the liver [29,30] and kidney [31] has been reported. 

CONCLUSIONS 

Three mechanisms have been proposed to explain 
the TeBG decrease under CPA treatment: (1) weak 
competition with [3H]-DHT binding as a conse- 
quence of the high circulating levels of CPA, (2) 
relative hypoestrogenism, and (3) a partial androgen 
agonist effect of CPA on TeBG liver synthesis. These 
3 mechanisms are probably additive, even though of 
unequal importance. 

This TeBG decrease participate in the MCR’ 
increase observed with CPA + E, pert. treatment [3]. 
Combined with the partial induction effect of CPA on 
the liver, it explains the high urinary elimination of 
3cc-androstanediol contrasting with the fall in plasma 
androgens [3]. 

Finally, it should be noted that TeBG decrease and 
the resulting MCRT increase do not counteract CPA 
efficacy in the treatment of hirsutism. This is an 
additional proof of the preponderance of the intra- 
cellular events in the mechanism of action of andro- 
gens and this emphasizes the importance of acting 
predominantly at the target cell levels, whatever the 
availability of free testosterone. 
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