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Summary-Intact or castrated adult male rats were treated for nine days with GnRH 
(10 pg/day), the synthetic GnRH goserelin (100 pg/day) or the GnRH-antagonist Org 30276 
(250 or 500 pg/day). In some series, 1 mg testosterone propionate was administered alone, or 
in combination with goserelm or Org 30276. The in vitro metabolism of [la,2a-‘Hftestosterone 
by pituitary and hypothalamic homogenates was investigated in combination with the 
estimation of plasma concentrations of testosterone and gonadotropins. No qualitative or 
quantitative differences were observed in hypothalamic testosterone metabolism or in the 
pituitary 17/I-hydroxysteroid dehydrogenase activity. Testosterone administration to intact 
male rats decreased the pituitary 5a-reductase activity and LH, while administered to castrated 
rats, it was able to suppress totally the castration-induced increase of the Sa-reductase activity 
and of the gonado~opin secretion. The drastic decrease of the plasma levels of testosterone, 
observed after a prolonged treatment with GnRH, goserelin or Org 30276 was not accompa- 
nied by an increased pituitary 5a-reductase activity. Injected to castrated rats, it was observed 
that the castration-induced increase of the pituitary 5a-reductase was further stimulated by 
GnRH, totally suppressed by goserelin and partially suppressed by Org 30276. Concomitant 
administration of goserelin or Org 30276 and testosterone propionate to castrated rats resulted 
in a further decrease of the pituitary Sa-reductase activity, compared to the castrated, 
GnRH-an~ogue treated rats. These data indicate that the pituitary 5a-reductase enzyme 
system is controlled by both direct steroidal and indirect GnRH-mediated mechanisms. 

The pituitary and several structures of the central 
nervous system can metabolize gonadal steroids; 
however, the physiological significance of these 
processes is still largely unknown [l]. 

In the pituitary of the male rat, testosterone is 
mainly metabolized by a 5a-r~u~a~-3a~~-hydrox- 
ysteroid dehydrogenase enzyme system to 5r.x -reduced 
derivatives. Castration increases strongly the 5x- 
reductase activity of the pituitary, while the castra- 
tion effect is reversed by the administration of 
testosterone. This suggests that testosterone is 
involved in the control of the Sa-reductase activity of 
the pitui~ry [2,3]. However, it is still unsettled 
whether the feedback results from a direct effect of 
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Abbreviations: Testosterone: I7&hydroxy&utdrosten-3- 

one. Sa-~i~ydrot~tos~rone: 17~-hydroxy-Sa-an~o- 
r&en-3-one. Sa-Androst~n~io~ 5a-androstene_3a,i?/?- 
dial + Sa-androstane-3/$17j-dial. Androstenedione: 4- 
androstene-3,17-dione. 5a-Androstanedione: Sa-andro- 
stane-3,17-dione. Sa-Androsterone: 3a-hydroxy_5a- 
androstan-17.one. Testosterone-3-CMO-BSA: testoster- 
one-3-O(carboxymethyl)oxine-BSA. 

testosterone on the pituitary, or whether it is 
mediated through the h~~~~us or both. 

The purpose of the present experiments was to 
investigate the effects of a prolonged administration 
of GnRH, of the synthetic GnRH-analogue goserelin 
(ICI 118630) and of the G&H-antagonist Org 
30276, on the pituitary and hypothalamic 5a- 
~u~tase-acti~ty of intact or castrated adult male 
rats, in correlation with plasma levels of testosterone 
and gonadotropins. 

EXPERIMENTAL 

Rats of the Wistar strain, inbred in the laboratory, 
were kept under natural lighting and at constant 
temperature, and had food and water ad libitum. 

Intact or castrated 90-day-old male rats were in- 
jected twice daily, for a period of 9 days with either 
5 pg GnRH (i.p.) or 50 pg goserelin (i.p.), dissolved 
in 0.4 ml 0.9% NaCk or with 125 pg or 250 fig Org 
30276 (i.m.), dissolved in 0.4 ml sesame oil. In some 
series, 1 mg testosterone propionate was administered 
i.m. twice daily. The first injection to the castrated 
rats was given a few hours after operation. The 
animals were sacrificed 24 h after the last injection. 
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Heparinized blood was collected after decapitation 
and centrifuged at 4°C; plasma was kept at -20°C 
until assay. 

Immediately after decapitation, the pituitary and 
the brain were removed and cooled on ice. The 
isolated hypothalamic tissue included the dorsal and 
ventral hypothalamus, the median eminence and the 
preoptic area. Pooled pituitaries or hypothalamic 
tissue (corresponding to 25 mg of tissue for each 
incubation) were homogenized and incubated at 37°C 
for 2 h in the presence of [lcr,2cr-3H]testosterone, 
under continuous shaking and a stream of 95% 
oxygen and 5% carbon dioxide. The reaction was 
stopped by the addition of 10 volumes of a mixture 
of acetone-methanol (v/v). 

Analytical procedure 

The amount of metabolites produced from ‘H- 
labelled testosterone was measured by an analytical 
procedure described in detail elsewhere [4]. Briefly, 
the content of the vials was first filtered through 
Whatman No. 2 filter paper. After reducing the 
filtrate under nitrogen, 3 ml of water was added and 
the metabolites were extracted twice by means of 
50 ml dichloromethane. This extraction procedure 
resulted in more than 97% recovery of the steroids. 
The extract was evaporated under nitrogen and 5 pg 
of each of the following steroids were added to the 
residue: androstenedione, 5a -androstanedione, 5a- 
androsterone, testosterone, Sa-dihydrotestosterone, 
5a-androstane-3a,l7/I-diol. 

Fractionation and estimation 

The metabolites were chromatographed on a 
Sephadex LH 20 column (i.d. 1 cm, height 42 cm) 
(Pharmacia, Upssala, Sweden) using benzene-di- 
chloromethanemethanol(60: 35: 5, by vol) as elution 
liquid. Three fractions were collected (1 l-22 ml, 
23-38 ml, 39-78 ml): fraction 1 contained andro- 
stenedione + Sa-androstanedione; fraction 2 con- 
tained testosterone + Sa-dihydrotestosterone + 5a- 
androsterone; and fraction 3: Sa-androstane- 
(3a + 3/I),l7/I-diol and an unidentified metabolite. 
Further separation was obtained by paper 
chromatography in petroleumether-methanol-water 
(100: 70: 30, by vol) (fractions 1 and 2) or in ben- 
zene-n-heptane-methanol-water (70 : 30 : 80 : 20, by 
vol) (fraction 3). The radioactive zones were detected 
with a Packard radiochromatogram scanner and 
eluted with ethanol. A portion was analyzed by liquid 
scintillation counting; the remaining part was used 
for identification studies. 

Identification was made on the basis of: 

1. Identical mobility of the radioactive metab- 
olites with authentic steroids during paper chro- 
matography. 

2. Constant specific activity of the crystals iso- 
lated after repeated crystallizations from n-heptane- 
dichloromethane (8: 2, v/v) or from n-heptane 

chloroform (8:2, v/v) of the radioactive metabolites 
mixed with their authentic steroids. Correction for 
experimental losses of the metabolites was done on 
the basis of the recovery calculated for the unlabelled 
steroid added before the separation procedure and 
eluted in the corresponding system. 

The metabolism experiments have shown that in 
the incubation conditions used, pituitary and hypo- 
thalamus converted testosterone mainly to 5a- 
reduced metabolites, especially Sa-androstanediol, 
and to minor amounts of 17-keto-derivatives [5]. The 
Sa-reductase activity was deduced from the sum of 
5a-dihydrotestosterone, Sa-androstanediol, Sa-an- 
drostanedione and Sa-androsterone. The 17fi- 
hydroxysteroid dehydrogenase activity was deduced 
from the sum of androstenedione, Sa-androstane- 
dione and Sa-androsterone. 

Plasma testosterone was estimated as follows: the 
plasma (1 ml) was extracted with ether (15 ml), the 
extract was evaporated to dryness under a stream of 
nitrogen and the residue resolved with 1 ml phos- 
phate buffered saline (PBS; pH = 7.2). The amount of 
testosterone in the PBS solution was measured by 
radioimmunoassay using an antiserum raised in rab- 
bits against testosterone-3-CMO-BSA as antigen. 
The anti-testosterone serum was highly specific: the 
cross-reactivity of a great number of steroids (n = 58) 
was less than 0.5%; for Sa-dihydrotestosterone a 
cross-reactivity of 24% was found. The inter-assay 
coefficient of variation was 3.2%. LH and FSH were 
measured by radioimmunoassay on 100 ~1 plasma 
using specific antisera against rat-LH and rat-FSH 
respectively. Inter- and intra-assay coefficients of 
variation, calculated from a single plasma pool, were 
found to be respectively 5 and 12% for rat-LH and 
3 and 8% for rat-FSH. 

Materials 

All reagents used were of analytical grade (Merck, 
Darmstadt, G.F.R.). The GnRH-analogue (pyro)- 
Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH* x 
2ac.OH, with the same structure as natural GnRH, 
was purchased from UCB, Brussels, Belgium. The 
synthetic GnRH D-Ser(Bu’)6-AzGly’o (goserelin : ICI 
118630) was kindly provided by Dr Furr. B. J. A., 
Imperial Chemical Industries, PLC, Pharmaceutical 
division, Macclesfield, Cheshire. The GnRH-antago- 
nist N-Ac-D-p-Cl-Phe’.2, D-Trp’, D-Arg6, D-Ala” (Drg 
30276) and testosterone propionate (TP) were sup- 
plied by Organon International, through Organon, 
Oss, The Netherlands. Unlabelled steroids were 
from Makor Chemicals (Jerusalem, Israel). [la,2a- 
3 HItestosterone (51 Ci/mmol) was purchased from 
the radiochemical centre Amersham, England. The 
purity of the labelled steroids was checked by paper 
chromatography in the system petroleumether- 
methanol-water (100 : 70 : 30, by vol) and in the system 
benzene-n-heptane-methanol-water (70 : 30: 80 : 20, 
by vol) 
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RESULTS 

Influence of castration and testosterone propionate 
(Tables 1 and 4) 

As expected, ten days after castration, there was a 
nearly complete disappearance of testosterone from 
the plasma, together with a 44fold increase of the 
plasma concentrations of both LH and FSH; and a 
2-3-fold increase of the pituitary 5a -reductase activ- 
ity. The postcastration increase of the Sa-reductase 
activity and of the plasma concentrations of FSH and 
LH could be entirely prevented by the concomitant 
administration of a daily dose of 2 mg testoster- 
one propionate; the LH concentrations were even 
significantly lower than in the intact, control rats. 

The administration of the same dose of testos- 
terone propionate to intact, adult male rats, resulted 
in normal concentration of FSH and a significant 
decrease of both LH concentration as well as 
pituitary 5u -reductase activity. 

Influence of Gonadotropin Releasing Hormone 
(GnRH) (Tables 1 and 4) 

Daily administration of 10 pg (i.p.) GnRH to 
intact male rats for 9 days resulted in a more than 
80% decrease of the plasma concentrations of testos- 
terone, with a significant increase of the FSH, but not 
of the LH concentrations. The Sa-reductase activity 
of the pituitary was not modified by the treatment. 

GnRH administered to castrated rats in the same 
dose and according to the same treatment schedule 
partially blocked the increase of the LH concentra- 
tions in the plasma after castration, but did not affect 
the increase of the FSH concentrations. Moreover, it 
enhanced significantly the increase of the Sa-reduc- 
tase activity of the pituitary observed after castration. 

InjIuence of goserelin (Tables 2 and 4) 

Administered in a daily dose of 100 pg (ip.) for 9 
days, the GnRH-analogue goserelin produced in 
intact male rats, a decrease of the plasma testosterone 
concentration of more than 70%. In these conditions, 
the concentrations of LH were not modified, while 
those of FSH were slightly but significantly increased; 
in addition, the Sa-reductase activity of the pituitary 
was slightly (P < 0.05) decreased compared to the 
controls. 

When goserelin was administered to castrated rats, 
it sharply reduced the increase of the FSH and LH 
concentrations and prevented quite entirely the in- 
crease of the pituitary 5c(-reductase activity observed 
after castration. 

Concomitant daily administration of 2 mg testos- 
terone propionate and 1OOpg goserelin to castrated 
rats, resulted in a further decrease of the plasma LH 
and FSH concentrations and of the pituitary Sa-re- 
ductase activity, compared to castrated goserelin- 
treated rats. In these conditions, the LH con- 
centrations and the 5a-reductase activity were even 
significantly lower than in uncastrated control rats. 

511 
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Table 2. Influence of administration of goserelin to intact, or castrated male rats, on pituitary weight and plasma concentrations of steroids 
and gonadotropins 

Intact Castrated 
Control Goserelin Control Goserelin Goserelin + TP 

(24) (24) (24) (24) (24) 

Pituitary @g/organ) 7.88 f 0.23 9.33 * 0.52 8.22 f 0.27 8.07 + 0.29 8.75 * 0.17 
Testosterone (ng/ml) 4.98 & 0.60 1.39 5 o.io* <0.2* <0.2* 46.32 i 2.59’tf 
LH (ngiml) 59.9 * 5.5 70.0 + 4.2 329.5 f 25.4* 94.7 + 10.4*t 9.9 & I .o*tt 
FSH (w/m) 156.8 + 8.8 229.5 k 12.2. 1 I 11.6 + 52.4’ 546.6 + 30.2’t 334.6 + IS.l*t$ 

Goserelin was adminstered for 9 days in a daily dose of 100 pg. Testosterone propionate was administered in a daily dose of 2 mg. The results 
are expressed as the mean f SEM (number of individual samples). Blood from the rats used in the metabolism experiments was collected. 
Significant differences YS intact, control rats: ‘P < 0.01, Significant differences v’s castrated, control rats: tP < 0.01. Significant differences 
“s-castrated. goserelin-treated rats: $P < 0.01. 

Influence of i3RC 30276 (Tables 3 and 4) 

The administration of the GnRH-antagonist Org 
30276 in a daily dose of 25Opg (i.m.) for 9 days 
resulted in a more than 97% decrease of the plasma 
testosterone concentrations to castration levels, while 
the concentrations of FSH and LH were reduced by 
more than 70 and 57%, respectively. However, the 
Sa-reductase activity of the pituitary was not 
modified. 

The same treatment in castrated rats, prevented 
entirely the castration-induced increase of the FSH 
and LH concentrations, but blocked only partially 
the castration-induced increase of the pituitary 5a- 
reductase activity (P < 0.02). When the daily dose of 
Org 30276 administered to the castrated rats was 
increased to 500 pg, the FSH and LH concentrations 
were further depressed to values which were signifi- 
cantly lower than in the uncastrated controls; how- 
ever, in these conditions, there was no additional 
effect on the partial inhibition of the pituitary Sa- 
reductase activity. 

Concomitant administration of a daily dose of 
2 mg testosterone propionate and 250 pg Org 30276 
to castrated rats prevented entirely the increase of the 
pituitary SLY-reductase activity induced by the castra- 
tion. The FSH and LH concentrations in the plasma, 
were slightly, but significantly higher than those 
measured in the castrated-Org 30276~treated animals. 

No qualitative nor quantitative differences were 
observed concerning the testosterone metabolism by 
hypothalamic homogenates, neither between intact or 
castrated animals, nor between control and testos- 
terone-, GnRH-, goserelin- or Org 30276-treated 
rats. In addition, none of the experimental proce- 

dures influenced the 17/I-hydroxysteroid dehydro- 
genase activity in both hypothalamic or pituitary 
homogenates. 

DISCUSSION 

The main purpose of the present experiments was 
to investigate whether the regulation of the pituitary 
5a-reductase activity by testosterone resulted from a 
direct effect of testosterone on the pituitary gland; or 
from an indirect hypothalamic and GnRH mediated 
influence, or both. In addition, the aim of this study 
was also to investigate to what extent that the 
pituitary Sa-reductase activity can be correlated with 
the plasma concentrations of LH and FSH. 

The results show that a prolonged treatment of 
intact male rats with different GnRH-analogues 
results in a depression of the testicular function, 
characterized by sharply decreased plasma concentra- 
tions of testosterone. The mechanisms through 
which this decrease is obtained, seem, however, to 
differ. 

The decrease of the plasma concentrations of 
testosterone to castration levels observed after the 
administration of Org 30276, which is considered to 
be a GnRH-antagonist [6-81, is probably mainly due 
to the sharp decrease of the plasma concentrations of 
FSH and LH. This reduction of the gonadotropin 
release can be attributed to a block of the GnRH 
receptors of the pituitary gonadotrophs by Org 
30276, as shown by Heber et al.f9] and Puente and 
Catt[lO], interfering with the action of the endoge- 
nous GnRH. Confirmation of such an antagonistic 
effect on the gonadotropin release is found in the 
results obtained in castrated rats, in which the high 

Table 3. Effects of administration of Org 30276 to intact, or castrated male rats on pituitary weight and on plasma concentrations of steroids 
and eonadotrooins 

Intact Castrated 
Org 30276 Org 30276 Org 30276 Org 30276 + TP 

Control 250 Pg Control 250 vg 5O+pg 25Opg 2mg 
(24) (24) (24) (24) (24) (24) 

Pituitary 
(mg/organ) 
Testosterone 

8.9 rt 0.4 8.4 i 0.25 ‘8.5 * 0.2 8.5 & 0.3 7.7 _+ 0.20 8.5 * 0.20 
4.7 2 0.86 <0.2* <0.2* <0.2* <0.2* 54.7 * 2.12*yz 

(wmU 
LH (w/m0 31.6i 3.3 13.6 + 0.96* 352.0 + 24.2’ 25.6 * 1.9t 11.8 rt I.S*t 36.8 f 1.7StS 
FSH @g/ml) 248.5 & 17.0 71.1 + 49.0. 938.7 k 39.9* 200.4 f 9.8t 149.5 + 3.8*t 285.2 + t3.9Q 

Intact or castrated adult male rats were injected i.m. for 9 days with a daily dose of 250 or SOOflg Org 30276, and/or 2 mg testosterone 
propionate. The results are expressed as the mean f SEM. Number of individual samples in parenthesis. Significant differences vs intact, 
control rats: ‘P < 0.01. Significant differences vs castrated, control rats: tP < 0.01. Significant differences vs castrated, Org 30276~treated 
rats: $P < 0.01. 
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Table 4. Influence of a prolonged administration of GnRH, goserelin 
or Org 30276 on the pituitary Sa-reductase activity of intact or 

castrated male rats 

Intact Castrated 

Testosterone propionate 
Control 8.01 kO.42 (17) 17.29 + 1.22 (13). 
Tp: 2mg 5.49 f 0.33 <9)i 6.64 z 0.38 (9)i 

GnRH 
Control 
GnRH: IODg 

Goserelin 
Control 
goserelin: 100 pg 
goserelin: 100 gg 

+TP: 2mg 
Org 30276 

Control 
Grg 30276: 250 gg 
Org 30276: 500 cg 
Org 30276: 250 cg 

7.0 * 0.54 (7) 22.4 k 1.08 (5). 
8.4 f 1.02 (6) 31.2 f 1.26 (5)‘t 

6.40 k 0.23 (5) 18.20 f 1.44 (6). 
5.43 + 0.24 (5) 7.53 f 0.37 (6)t 

ND 4.53 f 0.16 (6)*tf 

8.68 + 0.47 (6) 19.62 + 1.65 (6). 
8.82 k 0.73 (6) 14.35 k 1.58 (5). 

ND 14.54 k 0.33 (6)* 
ND 6.97 f 0.28 (a)?*: 

+TPz 2mg 

Pituitary homogenates were incubated for 2 hat 37°C with 24 ng [la, 
2a-‘Hltestosterone + 300 np. testosterone. The metabolites are 
exprkd as ng metabolitk produced per mg protein in the 
incubation vessel. Each incubation contained pituitaries pooled 
from 4 rats. (Number of incubations). The results are expressed 
as the mean f SEM. Significant differences vs intact, control 
rats: *P < 0.01. Significant differences vs castrated, control rats: 
tP < 0.01. Significant differences vs castrated, GnRH-analogue- 
treated rats: tP < 0.01. 

postcastration plasma concentrations of FSH and 
LH were reduced under Org 30276 to lower levels 
than found in the normal rats. 

GnRH and goserelin, the latter considered to be a 
GnRH agonist [I l-131, seem to influence the testicu- 
lar function through a more complicated mechanism. 
As a result of their administration the LH and FSH 
concentrations are not reduced, but, at least for FSH, 
significantly increased while testosterone in the 
plasma is decreased by more than 80%. These data 
are in agreement with other reports, which state that 
the low plasma testosterone concentrations observed 
after prolonged administration of GnRH-analogues 
to intact male rats, concurs with higher FSH 
concentrations [14, 151 and normal [15, 161 or in- 
creased [ 14, 17,181 LH concentrations. Accordingly, 
the sharp reduction of the plasma testosterone con- 
centrations cannot be explained by a reduction of the 
LH and FSH, as is probably the case for Org 30276, 
but results seemingly from a direct effect of GnRH 
and goserelin on the testes. A direct inhibitory effect 
of GnRH-analogues on the testes has indeed been 
observed in hypophysectomized rats [19-241, in rats 
treated with an anti-LH-serum [25,26] and on testic- 
ular cells in vitro [26-281. 

The complete blockade of the postcastration 
gonadotropin increase by Org 30276 suggests that 
testosterone normally exerts its negative feedback 
mainly indirectly through the hypothalamus, block- 
ing GnRH release and the GnRH-mediated 
gonadotropin output by the pituitary gonadotrophs. 
It also suggests that the postcastration stimulation of 
the gonadotropin release cannot be attributed to a 
direct effect of the testosterone withdrawal at the 
pituitary level; but that it is mediated by an increase 
of the hypothalamic release of GnRH. 

These data, however, do not exclude the possibility 
of an additional direct effect of testosterone at the 
pituitary level. 

Indeed, the direct testosterone effect seems to be 
different according to whether or not the pituitary 
gland is stimulated by GnRH in that condition. 

During partial GnRH blockade, as observed after 
the administration of goserelin to castrated rats, 
testosterone seems to exert an additional negative 
feedback at the pituitary level. Indeed, in these 
conditions, the plasma concentrations of FSH and 
particularly of LH, are further depressed by the 
concomitant administration of testosterone. Further- 
more, in conditions of nearly complete GnRH block- 
ade, as observed by the administration of Org 30276 
to castrated rats, testosterone seems to exert a posi- 
tive feedback on the pituitary, as the plasma concen- 
tration of both FSH and LH are increased by 
the concomitant administration of testosterone. This 
seemingly paradoxical positive feedback of testos- 
terone on the pituitary is in agreement with the 
findings of others, who have observed that the plasma 
concentrations of FSH, which were substantially 
reduced during a treatment with a GnRH-antagonist, 
could be restored by testosterone [29,30]. 

The fact that the LH and FSH concentrations, 
notwithstanding the sharp reduction of the testos- 
terone levels, are not or only moderately increased by 
these analogues, suggests that either the remaining 
testosterone concentrations are sufficient to maintain 
a negative feedback, at least on the LH release 
mechanisms, or that the administered GnRH and 
goserelin have additional effects at the hypo- 
thalamo-hypophyseal level. The latter view is sup- 
ported by the observations in the castrated rats, in 
which the castration-induced increase of the LH and 
FSH concentration is suppressed to a more or 
less extent, particularly by the administration of 
goserelin. 

The data obtained concerning the pituitary 5a- 
reductase activity, provides experimental evidence 
that the testosterone feedback on that enzyme system 
also occurs mainly indirectly through the hypothala- 
mic GnRH release, with the possibility of an addi- 
tional direct negative feedback on the pituitary. They 
indicate that the withdrawal of testosterone is unable 
by itself to increase Sa-reductase activity in the 
absence of an adequate GnRH stimulus. 

Indeed, the observation that the castration-induced 
increase of the pituitary Sa-reductase activity is more 
or less suppressed by goserelin and Org 30276 and 
can be augmented by the exogenous administration 
of natural GnRH, indicates that this castration in- 
crease is mediated to a large extent by an augmented 
release of GnRH from the hypothalamus. Further 
evidence is given by the experiments on intact rats 
treated with Org 30276, in which the decrease of the 
plasma concentration of testosterone to castration 
levels was not associated with an increase of the 
pituitary Sa-reductase activity. 
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The lack of an increase of the 5a-reductase activity, 
notwithstanding the sharp reduction of the plasma 
concentrations of testosterone after the administra- 
tion of GnRH or goserelin to intact rats, suggests that 
either the remaining levels of testosterone are suffi- 
cient to maintain a normal negative feedback control 
on the Sa-reductase or that these GnRH-analogues 
exert a central blocking effect, or both. 

The observation that the complete (goserelin) or 
partial (Org 30276) inhibition of the castration- 
induced increase of the pituitary Sa-reductase activity 
could be further augmented by the concomitant 
administration of testosterone propionate, indicates 
that testosterone has also a direct inhibitory effect on 
the pituitary Sa-reductase activity. 

Globally, the present experiments provide evidence 
that the regulation of the pituitary Sa-reductase 
activity by testosterone depends on both an indirect 
GnRH-rne~at~ and a direct effect on the pituitary, 
as has been suggested [3 1,321 for the regulation of the 
secretion of gonadotropins. 

The absence of a parallelism between the plasma 
concentrations of LH/FSH and the pituitary 5x- 
reductase activity under several experimental condi- 
tions, does not allow to conclude whether the 
regulation of the pituitary 5u-reductase activity and 
the gonadotropin release are causally linked. The 
absence of a parallelism is particularly striking in 
the experiments with castrated rats in which the 
administration of Org 30276 depresses the plasma 
gonadotropin concentrations far below the control 
values, but only partially blocks the increase of the 
5a -reductase activity, even after augmenting the dose 
from 250 to 500 pg per day. While the concomitant 
administration of testosterone propionate in 
these conditions has a stimulating effect on the 
gonadotropin release, it has an inhibiting effect on the 
5a-reductase activity. 

It also appears from the experiments that the 
regulation of the pituitary 5a-reductase activity is 
very selective, as none of the experimental procedures 
did alter the pituitary 17/?-hydroxysteroid dehydroge- 
nase or hypothalamic 5a-reductase/l7/?-hydroxy- 
steroid dehydrogenase activity. 

In conclusion, the present experiments show that 
the pituitary Sa-reductase enzyme system is con- 
trolled by both direct steroidal and indirect GnRH- 
mediated mechanisms. 
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