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Dietary regimens have been shown to influence the secretion of gonadotrophins
(Mulinos & Pomerantz, 1940; Leathem, 1958; Srebnik & Nelson, 1963), the
changes occurring as the result of decreased hypothalamic content of FSH-RF
and LH-RF (Piacsek & Meites, 1967) or FSH-RF activity (Negro-Vilar et al.,
1971). Root & Russ (1972) demonstrated that fasting reduced serum FSH
levels in intact male rats whereas Howland (1971a) reported that no change
occurred in fasted female rats. Root & Russ (1972) and Ibrahim & Howland
(1972) found that castration increased serum FSH levels, but the release of
FSH was inhibited in the females and increased in the males when they were

also fasted. A similar increase in FSH secretion in both sexes has been shown
many times (Benson et al., 1969; Ibrahim & Howland, 1972; Howland &
Skinner, 1973; Stewart et al., 1973; Ramirez & Sawyer, 1974) to occur after
unilateral gonadectomy. Restriction of food to hemicastrated male rats resulted
in increased levels of serum FSH compared with those of fully fed controls
(Stewart et al., 1973). The present study was undertaken to determine (a) if the
FSH response to underfeeding in the female was similar to that of the male, and
(b) if the administration of cyproterone acetate, an anti-androgenic compound,
to male rats would indicate what part androgens played in FSH release, since
cyproterone acetate will block "androgen-sensitive CNS-receptors that regulate
FSH secretions" (Von Berswordt-Wallrabe & Neumann, 1967; Sar & Stumpf,

1973).

Three separate experiments were carried out, two in which immature male
and female rats of the Sprague-Dawley strain were untreated and one in which
immature male rats were subcutaneously injected with 0-5 mg cyproterone
acetate daily for 14 days. In all the experiments the animals were either intact
or hemicastrated and
fully fed, or intact and hemicastrated and subjected to an
intake of food which was 50% of the amount consumed by the fully fed control
rats. Unilateral gonadectomy was performed on the females at 26 days of age
and on the males at 21 days of age. The dietary regimen was begun 24 hr later
and the experiments lasted 14 days; the rats were decapitated on the 15th day
between 09.30 and 11.30 hours. The blood was collected in tubes, placed in
crushed ice and the serum was separated and frozen until used to determine the
m
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Diet, hemicastration and FSH levels in rats
FSH levels by radioimmunoassay (Greenwood et al., 1963; Berson et al., 1964)

with NIAMD standard FSH-RP1 and NIAMD-anti-rat-FSH serum-3.
Females were subjected to surgery when 26 days old, 5 days later than males,
since compensatory hypertrophy did not occur consistently after unilateral
ovariectomy at Day 21. The males, on the other hand, showed a greater gonadal
response at 21 days than at 26 days ; thus, the rats of different ages were con¬
sidered more comparable in their response to hemigonadectomy than when they
were at the same age.
Serum FSH levels fell significantly (P<0-05) in the intact male rats fed a
restricted diet (Table 1), but the hemicastrated rats responded to underfeeding
with a slight but statistically insignificant rise in serum FSH. In previous
similar experiments (Stewart et al., 1973) the statistical significance was
reversed, but the results of subsequent experiments were similar to those in this
report. The reversal could have been due to age differences since the rats in the
early experiments were chosen according to weight and not age. Thus, the
tendency is for underfeeding to decrease serum FSH levels in intact male rats
and either increase or not change serum FSH in hemicastrated male rats.
Hemicastration significantly increased the serum FSH levels of rats in both
dietary groups above those of the intact controls (Table 1).
The intact immature female rats responded differently from the males to
dietary restriction; FSH levels increased rather than decreased, but as in the
male, underfeeding had no significant effect in hemiovariectomized females.
When Howland (1971a) reduced the feed intake of intact female rats by 50%,
no difference in serum FSH levels ensued, but his animals were 2 to 5 times
older than the 4- to 6-week-old intact animals in the present experiments. We
have found that after 40 days of age, the variation in FSH levels occurring
within a group was too great to allow identification of the subtle basic changes
that occur with diet. In mature rats, Ibrahim & Howland (1972) found that
after ovariectomy fasting had no significant effect on the FSH levels, a finding
similar to that for the immature hemicastrated animals in the present study,
except that their values tended to be lower than in fully fed rats, and ours slightly
higher in the hemicastrated animals. Once again, one ofthe principal differences
was the age of the animals.
Hemiovariectomy of fully fed immature rats was followed by increased serum
FSH levels, but underfeeding caused no change.
Administration of cyproterone acetate to immature male rats abolished the
inhibition of FSH secretion in intact rats and the augmented response of FSH
to hemicastration associated with underfeeding of untreated male rats.
These results indicate that in intact rats fed a restricted diet serum FSH
levels were decreased in males and increased in females. The response to under¬
feeding in the female differed from that to fasting observed by Ibrahim &
Howland (1972), but the response of males was similar to the observations of
Root & Russ (1972). The response of males was presumably the result of a
depletion of FSH-RF (Negro-Vilar et al., 1971), but when cyproterone acetate
was administered to the underfed male rat the release of FSH increased,
suggesting that the inhibition of FSH in the untreated male had been the
result of androgen feedback on the hypothalamic FSH-RF. Underfeeding of
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male rats, but not females, after hemicastration augmented the compensatory
rise in FSH levels. The compensatory rise of FSH was abolished by administra¬
tion of cyproterone acetate, suggesting that androgens in the untreated rat had
been required for the augmented release of FSH. By inference, it appears that
underfeeding sensitized the hypothalamic response to steroids (androgens),
supporting the suggestions of Howland (1971b) after steroid administration to
underfed female rats. The present data also indicate that the sensitivity to
androgens was different in the intact rat, in which androgens inhibited FSH,
from that in the hemicastrated animal in which FSH release was increased by
androgens, i.e. the hypothalamic sensitivity to steroids caused by underfeeding
was reversed by hemicastration in the immature male rat.
The authors are grateful for the purified rat FSH (NIAMD-Rat-FSH-I-1)
and rabbit-anti-Rat-FSH-serum-3 and NIAMD-Rat-FSH-RPl provided by the
National Institute of Arthritis and Metabolic Diseases, Rat Pituitary Hormone

Program.
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