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SHORT COMMUNICATION
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SUMMARY

Binding of [3H]-dihydrotestosterone to cytoplasmic androgen receptors in the rat epididymis was
studied at varying times after castration (1, 5, 9, 33, 50 and 90 days), using two different methods:
sucrose gradient centrifugation and polyacrylamide gel electrophoresis. Cytoplasmic androgen receptors
were shown to be present in the epididymis at all times after castration. Earlier reports which describe
the disappearance of cytoplasmic androgen receptors in the epididymis after castration are probably
the result of methodological artifacts. Polyacrylamide gel electrophoresis was a more reliable technique
than sucrose gradient centrifugation for demonstrating the presence of epididymal androgen receptors.

The importance of androgens for the maintenance of the
morphological-and functional integrity of the epididymis
has been well documented [1]. It is a general belief, that
steroid actions on target tissues are mediated through the
formation of a cytoplasmic hormone-receptor complex fol-
lowed by translocation of this complex into the nuclear
compartment.

The presence of such an androgen receptor system in
the epididymis is well documented [2-5]. Calandra et al.
[6], showed a disappearance of the 8S epididymal cytosol
receptor, by sucrose gradient centrifugation technique
(SGCQ), after long-term (30 days) castration. Furthermore,
androgen substitution to such long-term castrated rats,
prevented the disappearance of the 85 androgen-receptor
complex. The conclusion drawn from this study, was that
binding of androgens to the epididymal cytoplasmic recep-
tor is under androgenic control. However, since long-term
castrated animals are still responsive to androgens this
would imply that the androgen receptors are not essential
for the stimulatory effects of testosterone on epididymal
growth and development. Another possibility was that the
epididymal androgen receptors were simply not demon-
strable with the technique which was used. We therefore
re-investigated the possible presence of cytoplasmic
androgen receptors in the epididymis by two different
methods: SGC and agarose-acrylamide gel electrophoresis
(PAGE). The latter technique has been used to demon-
strate androgen receptors in a number of tissues [7, 9].

Male Sprague—Dawley rats, weighing 260-320g, were
anesthetized with ether and castrated via a scrotal incision
at different times before the experiments. Groups of 6-11
animals, were used at 1, 3, 5, 9, 33, 50 and 90 days, follow-
ing castration. The rats were killed and the epididymides
were dissected out and cleaned of surrounding fat. The
organs were then weighed and homogenized in 4 vol. (w/v)
of 50mM Tris-HC] Buffer, pH 7.4 at 4°C, containing
1.0mM EDTA, 0.5mM p-mercaptoethanol and 10% gly-
cerol. The homogenates were centrifuged at 105,000 g for
1 h at 0-2°C. An aliquot of the cytosol fraction was taken
for protein determination [8]. Aliquots of cytosol, adjusted
to a protein concentration between 4-5mg/ml, were
incubated with [1,24,5,6,7-*H]-5a-dihydrotestosterone
([*H]-DHT; 100 Ci/mmol) at a concentration of 2.5nM,
for 16 h at 0°C. Following the incubation period, aliquots
of the labelled cytosols were layered over 5-20% (w/v)
linear sucrose gradients containing 10%, (v/v) glycerol and

centrifuged at 246,000 g (av), for 20h, at 0°C, in a SW
56 rotor (Spinco L2-65B). Gradients were punctured at
the bottom and fractionated into 30 fractions. Bovine
serum albumin (BSA) and human immunoglobulin G (IgG)
were used as reference standards. Parallel aliquots of the
[3H]-labelled cytosol (100, 200 and 300 ul) were run on
gels containing 3.5% acrylamide and 0.5% agarose, pre-
pared as described earlier by Dingman and Peacock [9],
with the modifications of Naess et al. [9]. Gels were run
in glass tubes (80 x 7 mm) at 2.5 mA/tube and 0-2°C. Bro-
mophenol Blue (BBP) was added as a marker. Following
electrophoresis, gels were sliced into 2.3 mm thick slices
and radioactivity extracted with 10 ml of scintillation solu-
tion (0.5%;, 2-5-diphenyloxazole and 0.005%; 1,4-bis-2-(4-
methyl-5-phenyloazolyl)-benzene in toluene), overnight at
room temperature. Radioactivity was counted in a Nuclear
Chicago Mark II liquid scintillation spectrometer.

Cytoplasmic androgen-receptor complexes, demon-
strated as 7-8 § peaks by SGC and as a peak of bound
dihydrotestosterone with a mobility relative to BPB (Rx
0.53) by PAGE, were demonstrated in male Sprague-Daw-
ley rats castrated 1, S and 33 days (Fig. 1). One day after
castration (Fig. 1A), considerable quantities of testicular
androgen binding protein (ABP}) are present in the epididy-
mal cytosol as shown by the big 4.6S complex by SGC
and the rapid moving complex (Rx 0.66) by PAGE. After
longer periods of castration ABP disappears from the epi-
didymis (Fig. 1B and C), as shown previously [11]. At days
3.9 and 50 after castration, the results were almost identi-
cal to those shown in Fig. 1B and C. At 90 days of castra-
tion, the 7-8 § complex was greatly reduced, probably due
to a polydispersed aggregation of the androgen-receptor
complex. Sharp peaks with the same electrophoretic mobi-
lity could still be demonstrated by PAGE (not shown).

The androgen-receptor complex (Rx 0.53) demonstrated
by PAGE in the 33 days old rats was further characterized
and shown to possess physico-chemical properties and
steroid binding properties identical to those of the 7-8§
androgen-receptor complexes shown by SGC. The heat
lability, sulphydryl-dependence, high affinity for testoster-
one and dihydrotestosterone (2-4 x 107 !°M) and very
slow dissociation of the bound ligand (1,0°C>48 h) are
similar to that previously published for androgen receptors
in a variety of androgen responsive tissues [11].

It should be noted that the binding observed by SGC
an atrophy and metaplasia of the epithelial cells (contain-
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Fig. 1. Epididymal cytoplasmic androgen receptors in 1(A},
5(B) and 33(C) days castrated rats. Left: Binding activity
analysed by electrophoresis in 3.5% acrylamide gels con-
taining 0.5% agarose. BPB; bromophenol blue. Right:
Sedimentation profile in 5-20% sucrose gradients. BSA;
bovine serum albumin. IgG; human immunoglobulin G.

ABP; androgen binding protein.

was consistently lower than that found by PAGE.
Although neither SGC nor PAGE are well suited for quan-
titative measurements of epididymal androgen receptors,
we have a general impression that receptor binding
expressed per mg of cytosol protein, show a small decrease
after prolonged time of castration. However, the decrease
is not greater than what should be expected from the
change in epithelial/fibrous tissue ratio, following pro-
longed periods of orchiectomy. After castration, there is
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ing androgen receptors) and a relative increase in fibro-
muscular stroma (without receptor) [11].

Several reports have appeared in the literature claiming
that androgen receptors disappear after short-term [12-15]
or long-term [6] castration. The high proteolytic activity
in the tissue extract present a short-time after castration
and the instability of the SGC technique are probably the
explanation for these findings.
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