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SUMMARY 

When dog prostate cytosol is incubated with the synthetic androgen. methyltrienolone (R1881). specific 
binding is observed in the 9s region of sucrose gradients. This binding shows the classical features 
of androgen receptors: specificity, affinity and sedimentation coefficient. Under identical experimental 
conditions, the natural hormone 5a-dihydrotestosterone (DHT) exhibits an additional saturable binding 
peak in the 3-4s region. This binding is different from the 9s receptor and is saturated by very 
low concentrations of diethylstilbestrol. Chromatographic analysis reveals that the 4s peak radioactivity 
consists mainly of 5x-androstane-3& 17/I-diol while DHT is predominant in the 9s peak. When tritiated 
5x-androstane-3%. 178-diol is incubated with prostate cytosol, some 9s binding is observed along with 
binding to slower sedimenting components. The 9s binding is attributed to a conversion of Sa-andros- 
tane-3?, 17/I-diol into DHT during the in vitro incubation and not to a different androgen receptor. 
Tritiated 5a-androstane-38, 17/I-diol sediments exclusively in the 4s region of sucrose gradients. 
[3H]-Testosterone (T), which is not metabolized during in aitro incubations, is associated with both 
9s and 4s components saturable by low concentrations of DHT and R1881. Thus, there Seems to 
be a single androgen receptor which is specific for DHT and T. The level of androgen receptors 
was measured with the use of tritiated R1881 in immature, mature and hypertrophic dog prostates. 
No apparent differences could be found between the different groups. The mean concentration of 
binding sites in 22 prostates was 83 f 7 (S.E.M.) fmol/mg prot. and the association constant (KA) 
at 0°C was 3.2 k 0.4 x IO9 M- ‘. 

An androgen binding protein is also present in male and female dog plasma. It is different from 
the prostate receptor in many respects: sedimentation coefficient, steroid specificity and affinity. It 
is concluded that dog plasma binding protein is either present only in low amounts in dog prostate 
cytosol or does not intefere with androgen receptor determination by usual charcoal assays. 

INTRODUCTION 

Elevated levels of 5x-dihydrotestosterone (DHT) have 

been measured by several workers [l, 23 in the dog 

prostate. This finding suggested that high affinity 
binding proteins for androgens were present in the 
prostate cytosol of this animal. In that respect, Boesel 
et al.[3] were the first to demonstrate the existence 
of a DHT receptor in the prostate of intact and 
castrated adult dogs. Previous studies by Evans and 
Pierrepoint[4] have also shown the existence of a 
different binding component for 5a-androstane-3a, 
17a-diol. Furthermore, it has been shown that the 
administration of 5a-androstane-3a, 17/Gdiol leads 
to prostatic hypertrophy in the castrate dog [S]. To 
evaluate the possible role of the latter steroid in the 

Terminologp: Sa-dihydrotestosterone, DHT = 17/l-hy- 
droxy-5x-androstan-3-one; methyltrienolone, RI881 = 
17/?-hydroxy-17a-methyl-4,9,1l-estra-trien-3-one; 19-nor- 
testosterone = 17ghydroxy-4-estren-3-one; 7x-methyl-19- 
nortestosterone = 7r-methyl-17/7-hydroxy-4-estren-3-one; 
3x.17&diol = 5a-androstane-3a.l7S-dial: 3&17fl-diol = , 
5a-androstane-3/l,17B-diol; 3a,17a:diol = Sk-androstane- 
3a,17a-dial; cyproterone acetate = 6-chloro-17a-acetoxy- 
1.2~methylene-4,6-pregnadiene-3, 20-dione; estradiol = 
1.3,5(10)-estratrien-3,17p-dial; DES = diethylstilbestrol; 

R5020 = 17,21-dimethyl-19-norpregna-4,9-diene-3,2@ 
dione; T = testosterone. 

development of this hypertrophy, it was of interest 
to determine whether it was also bound to a specific 
receptor. 

In man the measurement of specific androgen 
receptors in target tissues is hampered by the con- 
tamination of a plasma sex steroid binding protein 
(SSBP). In homogenized tissues such as the prostate, 
the usual ligand, [3H]-Sa-dihydrotestosterone (DHT), 
is thus bound to 8-9s receptors on sucrose gradients 
and also to 4-5s component which corresponds 
mainly’to SSBP and various non saturable binding 

proteins. The existence in dog plasma of a protein 
analogous to SSBP is suggested by the experiments 
of Carstensen et al.[6], although a previous report [7] 
indicated that testosterone binding could not be 
demonstrated by polyacrylamide gel electrophoresis. 
We have determined some of the physicochemical 
characteristics of dog plasma SSBP in order to evalu- 
ate its possible interference in the determination of 
androgen receptors. 

MATERIALS AND METHODS 

Steroids. [6,7-3H]-R188 1 (55.5 Ci/mmol) and 
radioinert R1881 were generous gifts from Roussel- 
Uclaf. Romainville, France. [1,2-3H]-Dihydrotesto- 
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sterone (44 Ci/mmol). [ 1.2-‘HI-testosterone (40 Ci 
mmol). [ 1 .2-3H]-cortisol (42 Cimmol) and [ 1,2-“HI- 
Sr-androstane-3r. 17/&diol (40 Ci mmol) were pur- 
chased from New England Nuclear Corp. and 
[I .2-3H]-5r-androstane-3fi, 17[1-diol (43 Ci !mmol) 
from Amersham/Searle Corp. These radioactive 
steroids were periodically purified by paper chroma- 

tography (Bush B, system). Cyproterone acetate was 
given by Schering AC, Berlin. 5x-Androstane-32. 
17r-dial was obtained from the Medical Research 
Council Steroid Reference Collection. England. Other 
radioinert steroids were bought from Sigma or 
Steraloids. 

him&. Immature and adult dogs, of no specific 
breed. were selected for this study. They were 
obtained from Le Centre de Biomedecine, Lava1 Uni- 
versity. Quebec. The exact age of the dogs was un- 
known. They were castrated 24 h before use by a scro- 
tal incision under nembutal anesthesia. Following 
sacrifice. the prostate was quickly dissected out. 
Adhering fat and urethra were removed. Portions of 
the tissues were used freshly for sucrose density gra- 
dient analysis. The rest of the tissues was immediately 
frozen at -80°C and kept for future analysis. Even 
after several months of freezing. prostate tissues 
behaved similarly as fresh tissues in regard to concen- 
tration of binding sites and affinity constant as 

measured by charcoal assay. 
Venous blood was withdrawn from I6 intact dogs 

(8 males and 8 females) into heparinized tubes. The 

blood was centrifuged shortly after and plasma 
collected and immediately frozen at -20°C until 

analysis. 
Bindirlg n,ssag. Prostatic tissues were finely minced 

with surgical scissors and were homogenized with a 
Polytron PT-10 homogenizer in 2-5 vol. of 0.01 M 
Tris-HCI buffer at pH 7.4 containing 1.5 mM EDTA. 

The homogenates were centrifuged at 3O.OOOy for 30 
minutes in a Sorvall centrifuge. Aliquots of the super- 
natant (cytosol) were incubated at O’C for 34 h in 
the presence of [ 3H]-R1 88 I, [3H]-testosterone. 
[3H]-DHT or [3H]-3x-androstanediol. Scatchard 
analysis and competition experiments were done with 

charcoal assay (5% charcoal, I?,, bovine gamma 
globulin and 0.5% dextran T-70). Ten-fold diluted 

plasma samples were similarly processed except that 
the charcoal mixture was diluted S-fold. The time of 
contact of the cytosol and plasma with charcoal was 
respectively 10 minutes and 1 minute unless otherwise 
indicated. Non specific binding was determined by 
parallel incubation with lOO-fold excess of radioinert 
R1881 or DHT. After centrifugation at 4°C and at 
2000 rev./min for 5 minutes, the supernatants were 
counted by liquid scintillation. 

In some experiments, incubated plasma was mixed 
with an equivalent volume of a saturated ammonium 
sulfate solution and kept at 0°C for 10 minutes. The 
mixture was then centrifuged at 2000 rev./min for 10 
minutes and the supernatant was counted by liquid 
scintillation. 

Suc,rosc drrt.sit~~ grudiC2lit.s. Aliquots of 0.4 ml of cy to- 
sol or of diluted plasma were layered on 5-20”,, linear 
sucrose gradients containing IO”,, glycerol. The tubes 

were centrifuged for I8 h at 45.000 rev.:min (cytosol) 
or 52,000 rev./min (plasma) in an SW-56 or SW 60 
Ti rotor using an L2-65B Beckman ultracentrifuge. 
The fractions (three drops) were collected from the 
bottom of the tube. dispersed in toluene PPO- 
POPOP scintillation solution and counted. Bovine 
serum albumin and gamma globulin were used as 
sedimentation markers. 

Mr~uhoh~. Androgen metabolism during iii vitro 
incubations with tritiated androgens was determined 
after 334 h of incubation at 0 C in the charcoal 
treated cytosol (bound fraction) and in the 9s and 
4s fractions collected after 18 h of centrifugation on 
sucrose density gradients. The reaction was stopped 
by extraction with anhydrous ether; the extraction 
procedure was repeated three times. Radioactive 
DHT and androstanediol were separated by thin 
layer chromatography on precoated silica gel plates 
(60-F-254-E. Merck) using chloroform-methanol 
(196.5: 2.5. V/V) system. Unlabeled standard steroids 
were chromatographed along with the samples and 
the spots were visualized with iodine vapors. The 
silica gel in the areas corresponding to DHT and 
Sr-androstanediols was aspirated under vacuum in 
small glass columns and eluted with chloroform- 
methanol (2: I. V/V) directly into scintillation vials. 
The radioactivity was determined after evaporation 
of the eluate. In some other cases. the extracts were 
analyzed by paper chromatography (Bush B, system). 
The paper was divided into I cm strips and counted 
by liquid scintillation. 

RESULTS 

In a first series of experiments, the prostate cytosol 
binding of 4 natural androgens (5r_dihydrotestoster- 
one, 5x-androstane-3a, 17fl-diol, 5r-androstane-3fi. 
17/I-diol and testosterone) and 1 synthetic androgen 

(Rl881) was studied by the technique of sucrose den- 

sity gradient centrifugation. The results are shown in 
Figs 1 and 2. Saturable binding of C3H]-DHT could 
be seen both in the 9s and 334s regions of sucrose 
gradients. By contrast the synthetic hormone. 
[3H]-R1881, showed only the 9s component. How- 
ever, if only the binding is taken into consideration. 
DHT and R188l show comparable levels of binding. 
The differences observed are entirely explainable by 
the difference in specific activity of both tracers (44 
vs 55.5 Ci/mmol). 52-Androstane-3P, 17/?-diol exhi- 
bited only the 334s binding component. Unexpec- 
tedly. some binding was observed in the 9s region 
when the cytosol was incubated with 5?-andros- 
tane-3a, 17/?-diol. These sedimentation patterns 
shown in Fig. 1 were reproducibly obtained for all 
the other dog prostates which were examined by this 
technique although the level of binding varied with 
each prostate. In similar experimental conditions, 
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Fig. 1. Sucrose density gradient profiles of the binding of 10.4nM [3H]-RlS81 (dark triangles), of 
12.5 nM [3H]-5z-androstane-3a, 17/?-dial (dark squares), of 18.4 nM [3H]-5z-androstane-3& 17/?-dioi 
(open squares) and of 15.9nM C3H]-DHT alone (dark circles) or in the presence of 1.7 x 10m6 M 
unlabeled DHT (open circles) in dog prostate cytosol. The arrow indicates the position of bovine 
y-globuline marker (7s). The amount of protein applied on the gradients was 7.9 mg. Unbound steroids 

were removed by charcoal treatment before applying the cytosol on the gradients. 
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Fig. 2. Sucrose density gradient profiles of the binding of 14.9 nM C3H]-DHT and of 15.5 nM [3H]-tes- 
tosterone alone or in the presence of 69nM unlabeled DHT and R1881 in dog prostate cytosol. 

The other experimental conditions are similar to those described under Fig. 1. 
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[3H]-testosterone was associated with both 9s and 
4s components saturable by low concentrations of 
DHT and RI881 (Fig. 2). In this experiment. the sum 
of specific 9S and 4s binding was equivalent to the 
9s peak of C3H]-DHT binding. The poor resolution 
of 9s and 4s peaks of [3H]-testosterone binding sug- 
gests that this steroid is dissociated from the 9s recep- 
tor during centrifugation. 

In view of the binding of 5x-androstane-3r, 
17/I-diol in the 9s region and taking into consider- 
ation the extensive metabolism of natural androgens 
occurring in many androgen target tissues even at 
0°C (8-10) the steroid composition in 9s and 34s 
fractions after incubation of the cytosol with the four 
natural androgens was determined by thin-layer 
chromatography. This system does not separate the 
3cr and 38 epimers of 5x-androstanediol. This experi- 
ment showed that DHT represents more than 75% 
of total radioactivity in 9s peak whether the cytosol 
is incubated with DHT or 5r-androstane-3g, 1 ‘I/&diol. 
By contrast 5x-androstanediols are predominant in 

the 34s peak even when the cytosol is incubated 
with tritiated DHT. Sa-Androstane-38, 17/I-diol is not 
reconverted into DHT and remains unchanged. Simi- 
larly, [3H]-testosterone is not metabolized during in 
vitro incubations and both 9s and 4s peaks are con- 
stituted exclusively by testosterone. In a further ex- 
periment, the charcoal treated cytosols previously in- 
cubated with the natural androgens were analyzed by 
a paper chromatographic system which resolves the 

3r and 3/I epimers. The charcoal treated cytosol rep- 
resents the bound fraction and thus is similar to total 
radioactivity which was previously applied on sucrose 
gradients. This experiment confirmed the previous 
results and showed that 5r-androstane-3b, I7/j-diol 
is the principal metabolite of DHT. In fact. after 3.5 h 
of incubation at 0°C of the cytosol with [“HI-DHT. 
the 32 and 38 epimers of Sr-androstanediol repre- 

sented respectively 9.3 and 46?,, of total extracted 
radioactivity. When [3H]-5r-androstane-3y. I7/?-diol 
was incubated in similar conditions, 161:, of the radio- 
activity was recovered in 5x-androstane-3/I, 17/I-diol 

spot and 18 “/{, in DHT spot. 
Since after incubation of the cytosol with 

[‘HI-DHT, unconverted DHT is bound in the 9s 
fraction and its metabolite 5r-androstane-38. 17/3-diol 
in the 334s fraction, and because both fractions (9s 
and 3-4s) are saturated by adding a large excess of 
unlabelled DHT (Fig. I). we then studied the binding 
specificity of both fractions on sucrose gradients 
(Fig, 3). The 9s and 34s fractions appear to have 
completely different specificities. The 9s peak behaves 
as classical androgen receptors. It is saturable by low 
concentrations of DHT but not by diethylstilbestrol 
and progesterone. On the contrary. the 3-4s peak 
is almost completely abolished by diethylstilbestrol 

but only incompletely by DHT. 
The hypothesis that DHT binds to two different 

components is strengthened by the observation that 
DHT yields more binding sites than the synthetic 

I 3H-DHT ALONE 

2- + DES 

4- + DHT 

5- + 30.170-DIOL 

6m + PROGESTERONE 

5 10 15 20 25 5 10 15 20 25 

FRACTION NUMBER 

Fig. 3. Differential competition of various steroids for the prostate cytosol binding of C3H]-DHT (and 
metabolites) to the 9S and 3-4s peaks in sucrose gradients. The competing unlabeled steroids were 
present at a concentration of 34 nM. The other experimental conditions are similar to those described 

under Fig. 1. 



Androgen binding in dog 453 

_._ .._ .._ 
BOUND. nM 

with prostatic cytosol [l 11. Competition experiments 
indicate that the receptor is highly specific for natural 
and synthetic active androgens (Table 1). The con- 

Fig. 4. Scatchard analysis of the binding of [‘HI-R1881 
centration of binding sites was then determined by 

(dark circles) and C3H]-DHT (open circles) at 0°C in the Scatchard analysis in 22 dog prostates (Fig. 5). For 

same dog prostate cytosol. The concentrations of labeled this study, we have deliberately chosen to use a wide 
steroids ranged from 0.2 to 4nM for C3H]-R1881 and from 

0.8 to 15nM for C3H]-DHT. 
range of prostate wt. (immature: up to Sg; mature: 
between 5 and 15 g; hypertrophic: 15 g and more). 
The maturity of the animal could be roughly esti- 

androgen R1881 when Scatchard analysis is per- mated by the size of the testis. Hypertrophic prostates 

formed (Fig. 4). This type of results was confirmed were obtained by screening several dogs by rectal 

with three more dog prostates (results not shown). examination. No apparent differences in androgen 

In order to avoid the problems encountered with receptor levels could be found between the different 

DHT, further characterization and determination of groups. The mean receptor level in the whole group 
the androgen receptor was done with tritiated R1881 was 83 f 7 (S.E.M.) fmol/mg prot. and the affinity 

which is not metabolized during in uitro incubations constant (KA) 3.2 + 0.4 (S.E.M.) x IO9 M-l. 

Table 1. Relative competition activity* of various steroids 
for the binding of C3H]-R1881 in dog prostate cytosol 

Competing steroids Relative activity 

R 1881 100 
19-Nortestosterone 63 
7r-MethyL19nortestosterone 51 
Sa-Dihydrotestosterone 28 
Testosterone 25 
Sr-Androstane-3r. 17Sdiol 6 
Progesterone 4 
Cyproterone acetate 4 
Sr-Androstane-3P, 17Bdiol 3 
Estradiol 3 
R 5020 2 
Sr-Androstane-3r, 17~dial 0.3 
Cortisol 10.1 

*The amount of each steroid needed to decrease the 
binding of C3H]-R1881 was determined from competition 
curves. Competition activity was then calculated relative 
to unlabeled Rl881. 

201 

10 20 30 40 50 
PROSTATE WEIGHT, gms 

Fig. 5. The relation between prostate weight and androgen receptor content. All individual determina- 
tions were obtained by Scatchard plot using [3H]-R1881. The triangle represents the result for a 

pool of 3 prostates from immature dogs. 
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Fig. 6. Effect of 0.5o,i, charcoal on the rate of dissociation of C3H]-DHT, [3H]-R1881 and [3H]-testoster- 
one from dog plasma binding protein. 

Preliminary studies indicating that saturable DHT 
binding was also present in dog plasma, the next ex- 
periments were designed to find suitable conditions 
for charcoal assay of the plasma binding component. 
Thus, the rate of dissociation of specific DHT binding 
was studied. It was found to be rapid in the presence 
ofO.Sf,:, charcoal with a half life of 7.5 minutes (Fig. 6). 
The addition of 207, glycerol in the plasma did not 
change the rate of dissociation. For further experi- 
ments, the following conditions were chosen: I min 
of contact of the diluted plasma with charcoal. Under 
these conditions. there is an underestimation of about 
loo;, of the number of binding sites. By comparison, 
t3H]-R 1881 and [3H]-testosterone are dissociated at 
a much faster rate than C3H]-DHT (Fig. 6). 

The DHT binding protein can be separated from 
transcortin (CBG) by ammonium sulfate precipitation 
(Fig. 7). One can see that SSY; of the 3H-DHT is 

precipitated at 50% saturation. Remaining binding 
(probably due to albumin) is entirely precipitated at 
809,; saturation. By contrast. cortisol is little affected 
by SOY;, saturation and precipitates at only 60 to 80:; 
saturation of ammonium sulfate. This precipitation 
technique (50”/, saturation) was used for the deter- 
mination of affinity constant (Ka) and concentration 
of binding sites. 

The thermal stability of the binding protein was 
then studied by incubating diluted plasma for 
IO minutes at various temperatures. The binding pro- 
tein appears to be unusually heat labile since it is 

- CORTISOL 

~ 

% SATURATION (Ntia+ SO4 

Fig. 7. Precipitation with ammonium sulfate of protein 
bound E3H]-DHT and [3H]-cortisol. Aliquots of 0.1 ml 
of undiluted dog plasma were incubated with 
100,000c.p.m. of tritiated steroid at 0°C for 30minutes. 
Ammdnium sulfate in a total volume of 0.9 ml at the 
appropriate concentration was added to each tube. The 
tubes were centrifuged and the supernatant counted by 

liquid scintillation. 



Androgen binding in dog 455 

completely inactivated at 45°C. Half maximal binding 
was seen at about 32°C. The addition of unlabeled 
DHT to the diluted plasma at a concentration of 
10 ng/ml affords some protection from denaturation. 
By contrast, undiluted plasma appears to be stable 
over the range of temperatures tested (@-4!PC). Insta- 
bility of diluted plasma was also observed in 0°C 
incubations with a 27% decrease of activity after 
6 h. However, no appreciable loss of activity occurs 
when whole plasma is kept frozen for at least 2-3 
weeks. 

on top of the gradient and no specific peak could 
be observed. 

The binding specificity was studied by incubating 
a fIxed concentration of C3H]-DHT in the presence 
of seven concentrations (4.3 nM to 4.3 PM) of various 
unlabeled steroids (Table 2). The following order of 
competition was noted: DHT > Rl8Sl > testoster- 
one > Sa-androstane-3b, 17/I-diol > Sa-androstane- 
31x, 178-diol > 19-nortestosterone > estradiol. Estrone, 
androstenedione, progesterone and cortisol showed 
no competition at the concentrations used. 

Sucrose density gradient analysis (Fig. 8) revealed The affinity constant (KA) at 0°C and the concen- 
that the C3H]-DHT binding peak was localized in tration of DHT binding sites were determined for the 
the same region as bovine serum albumin (4.6s). This 16 dogs that were studied. The K, value was found 
binding peak was partly saturable by the addition to be higher by the ammonium sulfate precipitation 
of a 6-fold excess of unlabeled DHT. No further de- procedure than by charcoal assay but the number of 
crease of binding was observed by the addition of binding sites was similar. All the results reported 
150-fold excess of unlabeled DHT (results not shown). below were obtained by the ammonium sulfate pro- 
We think that the poor saturability and poor sedi- cedure. KA values of 2.5 f 0.4 (S.E.M.) x 10’ M-’ 
mentation profile observed in this experiment is a re- and 1.9 + 0.3 (S.E.M.) x lOsM_’ were found re- 
flection of the lability of the binding protein in long spectively for male and female dog plasma. The differ- 
experiments (18 h) and also of the high propensity ence between these values was not statistically signifi- 
of DHT to bind non-spe~fically to serum albumin. cant. However the concentration of binding sites was 
No metabolism of C3H]-DHT could be detected after significantly (P < 0.05) higher in females than in 
plasma incubations at 0°C. When the plasma was in- males C4.6 ) 0.3 (S.E.M.) vs 3.3 + 0.4 (S.E.M.) pg 
cubated with C3H]-Rl881, the radioactivity remained DHT bound/l&l ml], 

FRACTION NU~3ER 

Fig. 8. Sucrose density gradient analysis of the binding of C3H]-RI881 9.2nM (dark triangles) and 
of r3H]-DHT 11.4nM alone (dark circles) or in the presence of a 6 fold excess of unlabeled DHT 
(open CiTCkS) in 10 fold diluted dog plasma. The arrow indicates the position of bovine serum albumin 

(BSA) marker (4.6s). 
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Table 2. Relative competition activity of various steroids 
for the binding of C3H]-DHT to dog plasma DHT binding 

protein 

Competing steroids Relative activity* 

17fi-Hydroxy-5r-androstane-3-one 

(DHT) 100 
17/GHydroxy-I 7r-methyl-estra- 

4.9, I I -trien-3-one (R I88 1) 88 
Testosterone 42 
5?-Androstane-3/j, l7/3-diol 35 
5x-Androstane-3r. l7P-diol I3 
17/J-Hydroxy-4-estren-3-one 

(I 9-nortestosterone) 7.0 
Estradiol-I 7/I 2.5 
Estrone < 1.0 
4-Androstene-3. I ‘I-dione < 1.0 
Progesterone < 1.0 
Cortisol < 1.0 
Diethylstilbestrol < 1.0 

* Diluted plasma was incubated with C3H]-DHT in the 
presence of increasing concentrations (3.4 nM to 3.4 PM) 
of competing steroids. The amount of each steroid needed 
to decrease the binding of [‘HI-DHT by SOS; was deter- 
mined from competition curves, Bound [3H]-DHT was 
measured by charcoal assay. 

DISCUSSION 

Our study confirms and extends the previous 
results of Boesel er a[.[33 on dog prostate androgen 
receptors and those of Carstensen rt a/.[61 on the 
plasma androgen binding protein. The properties of 
the two binding components are quite different in 
many respects. The prostate receptor appears to sedi- 
ment exclusively in the 8-9s region of sucrose gra- 
dients and the plasma component in the 4S region. 
Their specificity towards various steroids is also 
markedly different. The dog plasma binding protein 

resembles analogous proteins of rabbit [12-151 and 
human [16-181 plasma although it has a lower 
affinity for DHT and testosterone which could 
explain the failure to detect it on polyacrylamide gel 
electrophoresis [7] and the absence of effect on the 
“metabolic clearance” rate of testosterone [ 191. 

As mentioned earlier for the human, prostate con- 
tamination by plasma SSBP seriously interferes with 
androgen receptor determination when DHT is used 
as ligand. In fact, serum contamination appears to 
represent 50”,, of the total protein present [ZO]. In 

dog prostate. the concentration of this protein is not 
known. Even though DHT and R1881 are rapidly 
dissociated from dog plasma SSBP in the presence 
of low concentrations of charcoal (0.5”,,). it is esti- 
mated that SSBP could cause some interference in 
prostate androgen receptor determinations particu- 
larly if high concentrations of plasma were present. 
In fact, when a final concentration of 2.5”‘, charcoal 
was used for IO minutes, IO”,, of the original DHT 
binding activity of the plasma remained (results not 
shown). These charcoal conditions are similar to 
those we currently use for receptor assays. When dog 
prostate cytosol is incubated with C3H]-DHT, in 

addition to the X--9s receptor. a saturable 334s peak 
can be observed on sucrose gradients (Fig. 2). How- 
ever this peak has a steroid speciticity which is strik- 
ingly different from SSBP with respect to diethyl-stil- 
bestrol competition. This experiment suggests that 
either dog SSBP is present only in low amounts in 
dog prostate or is not measurable under thcsc condi- 
tions It thus appears that [3H]-DHT could be used 
in dog prostate androgen receptor assays without fear 
from contamination by plasma binding proteins. A 
small amount of unlabelled diethylstilbestrol should 
then be added to saturate the 4S binding peak which 
is not attributable to the androgen receptor or to 
SSBP [25]. However because of extensive metabolism 

of DHT during in rirro incubations, u synthetic 
androgen such as R 188 I should be preferred to DHT. 

Our studies and those of Boescl et ul.[3] are in 
agreement on most of the properties of dog prostate 
androgen receptors. The competition experiments and 
affinity constants in both studies are quite similar 
when [jH]-R188 1 is used as ligand probe. However 
some differences are also apparent. The concentration 
of binding sites in our study is higher. The use of 

72 h instead of 24 h castrated dogs probably explains 
the lower concentration of binding sites obtained by 
the group of Boesel. In fact. several groups of workers 
have described a very substantial decrease of andro- 
gen receptors in rat prostate 3- 4 days after castration 
[21&23]. A priori, a similar phenomenon could occur 
in dog prostate. However a major difference concerns 
the obtention of 34s binding peaks after incubation 
of the cytosol with [3H]-DHT. We think ht the 
relative absence of such a peak in the study of Boesel 
et ~/.[3] is due to the treatment of the cytosol with 
a charcoal mixture containing ethanol. In a previous 
paper [24], they have shown that the addition of 
ethanol eliminated the 4S binding peak in rat prostate 
cytosol. We then assume that such a treatment is SLIS- 

ceptible to remove hormones bound with lower 
affinity to binding proteins and receptors. However 
the omission of ethanol in our case allowed us to 
clearly differentiate the binding of the commonest 
testosterone metabolites in dog prostate. The conclu- 
sions can bc summarized as follows. Among the 
natural androgens. only DHT and T bind to the 9S 
receptor. The major metabolite of DHT during in 
rGrro incubations. jr-androstane-3/L 17/Gdiol is bound 
in the 3-4s region of sucrose gradients to 21 ditferent 
component, the nature of which will be precised in 
the following paper [25]. Finally. 5r-androstane3r. 
17/I-diol does not appear to bind to a significant 
extent to the 9S receptor. However. since it is readily 
interconvertible with DHT both ia ritro and in r,iro. 
it can contribute to the formation of 9S receptors. 

This interconversion could have important implica- 
tions in androgen action in dog prostate in \iew of 
the recent findings of Walsh and Wilson[S] who have 
shown that 5x-androstane-3r, 17/j-diol alone or in 
combination with estradiol can induce prostatic 
hypertrophy in the dog. 
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The finding of an important conversion of DHT 
into Sa-androstane-3P, 178-diol in dog prostate is 

somewhat different from what one finds in other 
androgen target tissues (rat prostate, epididymis and 
muscles) where 5a-androstane-3a, 17/Gdiol is the 
major metabolite [26-281. Preferential formation of 
the 38 epimer over the 3a epimer in dog prostate 
was also obtained after in uiuo infusion of testoster- 
one [29]. The binding of DHT in the 9s peak and 
of its metabolite, Sa-androstane-3P, 17/?-diol, in the 
334s peak is clearly different from the binding of 
5a-androstane-3a, 17x-diol[4]. The latter steroid 
shows very little competition activity for the 9s or 

3-4s binding (Fig. 3). 
Our study further illustrates the usefulness of 

RI881 in androgen receptor studies as previously 
shown for rat prostate by Bonne and RaynaudCll]. 
In the case of the human prostate, the situation is 
different since R1881 binds almost entirely to a pro- 
gestin binding component [30-331. Fortunately, the 
castrated dog prostate seems to possess little of this 
component since competition experiments (Table 2) 
indicate that R 1881 is highly specific for androgens 
and not for progesterone. However, in the second 
paper of this series [25], we will show that this pro- 

gestin binding component also exists in dog prostate. 
It is present in low amounts under basal conditions 
and it does not interfere with androgen receptor 

determinations. 
The examination of the concentration of androgen 

receptor sites in prostates of various sizes from cas- 
trated dogs reveals that there is no apparent differ- 
ences between normal and hypertrophic prostates. 
While this manuscript was in preparation, similar 
results have been published by Shain and Boesel[34]. 

In conclusion, we can say that there is no pathologic 
changes in cytosolic androgen receptor concen- 
trations in hypertrophic prostates. The causes of 

canine prostate hypertrophy will probably be 
explained by other factors such as increased produc- 

tion of some steroid metabolites, changes in androgen 

receptor processing or modifications in other hor- 
mone receptors. 
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