Effect of Estradiol on the Response to LH-RH in Male Rats
at Different Times After Castration! (37492)

Luciano DEBELJUK, AKIRA ARIMURA, AND ANDREW V. SCHALLY

Endocrine and Polypeptide Laboratories, Veterans Administration Hospital, and Department
of Medicine, Tulane University School of Medicine, New Orleans, Louisiana 70140

Pretreatment with estradiol benzoate will
augment the LH release induced by LH-RH
in normal diestrous rats (1, 2). In male rats,
however, estradiol benzoate inhibited rather
than stimulated LH and FSH release from
the pituitary in response to LH-RH (3).
Estradiol benzoate given together with testos-
terone propionate caused greater inhibition of
the pituitary response to LH-RH in intact
male rats (3). In view of these results, it
was thought that the inhibition by estradiol
benzoate of LH-RH induced gonadotropin
release in male rats could be the result of the
combined effects of exogenous estradiol plus
endogenous testosterone prompted a study of
castrated male rats.

Materials and Methods. Male rats of the
Sprague-Dawley strain were used and kept
under controlled constant temperature, with
free access to Purina laboratory chow and
tap water. The illumination schedule was 14
hr light and 10 hr darkness. The rats were
castrated and injected sc with either 20 ug
estradiol benzoate (EB) or sesame oil (SO)
at the following intervals after the operation:
1 day, 7 days, 1 month and 2 months. Forty-
eight hours after the injection of sesame oil
or estradiol benzoate, the rats were anesthe-
tized with urethane (0.6 ml of a 25% solu-
tion/100 g body weight), and a blood sample
was taken from the jugular vein of each rat.
Both the control group treated with sesame
oil, and the estradiol-treated group were di-
vided into 2 subgroups, each of them injected
iv with saline or pure synthetic LH-RH. In
most of the groups, the dose of LH-RH was

1 Supported in part by U.S. Public Health Service
Research Grants AM-09094, AM-07467, the Popu-
lation Council, New York, and Veterans Administra-
tion.

0.1 pg/rat, but in the group pretreated with
sesame oil or estradiol 1 month after cas-
tration, the dose of LH-RH was 0.02 pg/rat.
Twenty minutes after the injection, the rats
were bled from the jugular vein. The blood
samples were kept under refrigeration over-
night, centrifuged, and the sera were sepa-
rated and kept frozen until assayed for go-
nadotropins. In each sample FSH and LH
were assayed using the double-antibody ra-
dioimmunoassay as described by Daane and
Parlow (4), and Niswender et al. (5), re-
spectively. Serum FSH values were expressed
as ng NIAMD-Rat FSH-RP1/ml and serum
LH as ng NIH-LH-S;;/ml. The significance
of the differences was tested by means of the
Student’s ¢ test or the Duncan’s new multiple
range test (6).

Results. Serum LH and FSH levels pro-
gressively increased with time and after cas-
tration in the SO-treated control rats (Tables
I and II). A single injection of 20 ug EB sig-
nificantly lowered the serum FSH and LH
concentrations 48 hr later (Tables I and II)
whereas the iv injection of saline did not sig-
nificantly modify the FSH and LH levels in
any of the groups studied. On the other hand,
the injection of LH-RH induced a significant
increase in serum LH in all the groups re-
gardless of their pretreatment (Table I) and
the intervals after castration. However, in the
rats pretreated with EB 1 day after castration,
the magnitude of the rise in serum LH after
LH-RH injection was significantly lower than
in the SO group. The pituitary response to LH-
RH in terms of LH release in rats treated with
EB 7 days after castration, was significantly
higher than in the oil-treated rats. In the rats
treated with EB 30 and 60 days after castra-
tion, the LH release after LH-RH injection was
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significantly greater than in the respective con-
trol groups treated with SO. On the other hand,
LH-RH induced a significant release of FSH
only in the group treated with SO 1 day after
castration. In all other groups, although serum
FSH levels tended to rise after the injection of
LH-RH, they were not statistically significant
as compared with those in the respective con-
trols.

Discussion. In a previous investigation, es-
tradiol benzoate was shown to inhibit the pi-
tuitary response to LH-RH in intact male rats
(3). The present investigation indicates that
administration of estrogen also inhibited the
pituitary response to LH-RH in these rats
shortly after castration. One week after cas-
tration or later, however, pretreatment with
estradiol benzoate augmented the LH release
induced by LH-RH as observed in female rats
(2). The results suggest that the inhibitory
effect of estradiol benzoate on the pituitary
response to LH-RH in male rats is probably
due to the interaction with endogenous tes-
tosterone and exogenously administered estro-
gen. If this is the case, the influence of tes-
tosterone appears to persist at least for a few
days after castration. It was demonstrated by
others that serum testosterone levels de-
creased rapidly after castration (7). How-
ever, it is possible that some of this steroid
remains bound to the receptors or, at any
rate, that the biochemical changes induced in
the tissue persist for a certain period after
testosterone had disappeared from the circu-
lation (8, 9). It was demonstrated that the
pituitary of castrated rats is able to take up
considerable amounts of 3H-testosterone and
3H-5-dihydrotestosterone (10). The pituitary
of intact immature rats also shows binding
affinity for ®H-testosterone (11). At longer
intervals after the castration, when the in-
fluence of testosterone had completely disap-
peared, the pretreatment with estradiol may
augment the pituitary response to LH-RH,
as demonstrated in intact diestrous female
rats (1).

Increments in serum FSH after LH-RH in-
jection were insignificant, except in SO groups
1 day after castration. Insignificant stimu-
lation of the release of FSH by LH-RH in
castrated rats suggests that testosterone may
facilitate FSH secretion under certain condi-
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tions (12).

Summary. The effects of pretreatment with
estradiol benzoate on the pituitary release of
LH and FSH in response to LH-RH were in-
vestigated in male rats at various time inter-
vals after castration. In oil-treated control
rats, LH-RH brought about a significant in-
crease in serum LH at all the periods after
castration. One day after castration, pre-
treatment with estradiol significantly inhib-
ited the response to LH-RH, as observed in
normal male rats. One week after castration
estradiol induced a greater response to LH-
RH than observed in oil-treated control rats,
although the difference was not significant.
One and two months after castration, estradi-

ol significantly increased the response to LH-
RH.
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