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Cyproterone acetate (CA) (1,2a-methy-
lene-6-chloro-A*6-pregnadiene - 1 7a.- 01-3,20-
dione-17q-acetate) is a potent antiandrogen
with high progestational activity (1). Even
when administered concurrently with andro-
gens, CA generally reduces the size of male
accessory sex organs. Its effect is on target
tissues responsive to androgens (2). In the
rat CA reduces the retention of testosterone
in seminal vesicles and glans penis but
not in brain, muscle or plasma (3). In
brain, however, Stern and Eisenfeld (4)
found the uptake of testosterone to be
antagonized by the nonesterified form,
cyproterone., Neumann, Elger and VonBers-
wordt-Wallrabe (5) suggested that CA
attaches to androgen receptor sites, prevent-
ing binding of endogenous androgens to
target tissues. In support, competition be-
tween testosterone and cyproterone has been
demonstrated for binding sites on seminal
vesicular macromolecules iz vitro and in
vivo (6).

Several plasma globulins possess specific
binding affinities for steroid hormones. Sex
hormone-binding globulin (SHBG) in human
late pregnancy plasma (7) has been shown
to specifically bind C;9 steroids and to
react slightly with C;g steroids but not with
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Csy  steroids (8). Corticosteroid-binding
globulin (CBG) in dog plasma (9) is
specific for Cs; steroids. We tested the
possibility of receptor sites for CA, a Cx
steroid derivative, on the two plasma glob-
ulins. Consideration is also given to com-
petition between CA and representatives of
other classes of steroids for binding sites
on SHBG and CBG.

Materials and Methods. To test the dis-
placement of 3H-testosterone from SHBG
1,2-3H-testosterone® at 1.3 X 107 dpm was
added to 100 ml of 0.3% pooled human late
pregnancy plasma as outlined by Murphy
(9) and displaced with authentic testosterone,
estradiol-178 (E2) or CA* at concentrations
of 0, 1, 2, 3 or 4 ng/tube. The assays em-
ploying 1 ml of the SHBG preparation were
run in duplicate or triplicate. Florisil (mag-
nesium silicate, Sigma Chemical Co.) was
used to separate free from protein-bound
steroid according to Neill et al. (10).

To determine the displacement of 3H-
estradiol-178 (3H-E,) from SHBG 6, 7-*H-E,
at 1.7 X 107 dpm was added to 100 ml
of 0.3% SHBG. The labeled steroid was
displaced with authentic E,, testosterone or
CA at 0, 1, 2, 3 or 4 ng/tube. Assays using
1 ml of the SHBG preparation were run
in duplicate as ahove.

Displacement of 3H-corticosterone from
CBG was tested by adding 1,2-3H-corticos-
terone at 11 X 10° dpm to 100 ml of 2.5%
dog serum (9). The labeled steroid was

3 All radioactive steroids from Amersham/Searle
Corp. '
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Fic. 1. Displacement of *H-testosterone from sex hormone-binding globulin (SHBG) by estra-
diol-178 (@), cyproterone acetate (CA) ([J), and testosterone (O).

displaced with authentic progesterone, corti-
costerone or CA at 0, 0.5, 1, 2, 3 or 4 ng/tube
as above.

Results and Discussion. CA was as effec-
tive as testosterone in displacing 3H-testos-
terone from SHBG and E. was less effective
(Fig. 1). Cyproterone, however, reportedly
has less than 5% the binding affinity of
testosterone for a testosterone-binding glob-
ulin preparation (11). The close similarity
between the CA and testosterone displace-
ment curves plus the fact that E, displaces
relatively less bound testosterone suggests
that there is a greater similarity between
binding sites for testosterone and CA than
between testosterone and Es.

CA was less capable of displacing 3H-E,
from SHBG than testosterone or E,; (Fig. 2).
Displacements by the latter two steroids

100

%COUNTS BOUND
@ O
O (e}

~
O

were very similar, indicating that similar
binding sites may be shared by E. and
testosterone. Generally, displacement of
3H-E, from the protein was less complete
than displacement of 3H-testosterone (Fig.
1). It has been shown (8) that E., will
maximally displace 20% of labeled testos-
terone from SHBG. CA will displace over
65% of labeled testosterone from SHBG
but a minimal amount of 3H-E,. This differ-
ential displacement suggests that E, occupies
binding sites that differ from those of CA.
Our explanation of this enigma is that testos-
terone and E, occupy similar but not identical
sites on SHBG whereas CA and testosterone
interact on the same site.

CA (a C,; steroid), unlike progesterone
or corticosterone, does not displace 3H-
corticosterone (Table I). None of the Cs;
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Fic. 2. Displacement of °“H-estradiol-178 from sex hormone-binding globulin (SHBG) by
estradiol-178 (@), cyproterone acetate (CA) ([J]), and testosterone (O).
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TABLE I. Displacement of 3H-Corticosterone

from Corticosteroid-Binding Globulin by Pro-

gesterone, Corticosterone and Cyproterone Ace-
tate.®

Test steroids [ % counts bound (av)]

Conen Pro- Corti-
(ng/tube) CA gesterone costerone

0 100 100 100
0.5 104 88 73
1.0 102 84 52
2.0 98 72 50
3.0 — 6 48
4.0 92 59 47

® Determinations were in duplicate,

steroids as tested by Horton, Kato and
Sherins (8) displaced testosterone from
SHBG. With respect to its binding to blood
proteins, CA behaves as a Cyy steroid rather
than a Cjs or Co; steroid. This behavior
would support its action as an antiandrogen
in competing for androgen-binding sites in
blood and other tissues. It may also explain
its potency as a progestin, because it is not
bound to plasma progestin-binding proteins,
rendering it free to act progestationally at
other sites.

Summary. Cyproterone acetate (CA), a
potent antiandrogen with progestational
properties, was tested for binding affinity
against sex  hormone-binding  globulin
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(SHBG) and corticosteroid-binding globulin
(CBG). CA readily displaced 3H-testosterone
but not ®H-estradiol-178 from SHBG indi-
cating the possibility of more than one bind-
ing site on SHBG. CA did not displace *H-
corticosterone from CBG. CA thus behaves
as a Cyg rather than a Cy; steroid in bind-
ing to plasma proteins.
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