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Summary. Removal of one ovary from aged (375 g), but not from
adult (200 to 250 g), rats resulted within 10 days in increased pituitary
fsh stores, similar to those reached following bilateral ovariectomy.
Administration of progesterone induced increased accumulation of lh

and fsh in both age groups. Uteri of bilaterally spayed, aged rats formed
deciduomata in response to trauma following appropriate treatment
with oestrogen and progesterone.

An earlier study indicated that the ovarian compensatory hypertrophy which
follows unilateral ovariectomy of adult rats does not occur in aged animals,
although the gonads at this age remain responsive to pmsg (Labhsetwar,
1969b). Bilateral ovariectomy (Parlow, 1964; Labhsetwar, 1969a) or proges¬
terone treatment (Rothchild, 1965; Labhsetwar, 1969c) of adult rats is known
to result in an increased accumulation of fsh and lh in the pituitary gland
while unilateral ovariectomy has no detectable effects as judged by conven¬
tional assay methods (for reference see Labhsetwar, 1970). It was, therefore,
of interest to determine if unilateral or bilateral ovariectomy or progesterone
treatment would result in modifications of these already high levels of hypo-
physial gonadotrophins in aged animals. In an additional experiment, the
capacity of the aged rat to form deciduomata was examined.

All rats, including those used for bioassays, were of the Holtzman strain. The
adult rats were 2 to 3 months old (200 to 250 g) while multiparous rats weighing
over 375 g served as aged animals. They were estimated to be over 9 to 12
months old from the regression line of body weight on age (Labhsetwar, 1967).
Vaginal smears showed no persistent vaginal cornification in this group. Other
details were the same as before (Labhsetwar, 1967, 1969b). Three different
experiments were performed.

In the first experiment, the effects of unilateral and bilateral ovariectomy
were studied. One or both gonads were removed under ether anaesthesia from
both adult and aged rats. The animals were killed 10 days later and their
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pituitary glands pooled within each group and kept frozen ( —20° C) until
assayed. At a later date, the entire experiment was repeated. The pituitary
glands from each replicate were assayed separately for fsh by using the hcg

augmentation method of Steelman & Pohley (1953) under the conditions
already described (Labhsetwar, 1969b) The duplicate assay potencies were

pooled by the method of Sheps & Moore (1960).

Text-fig. 1. Pituitary fsh (ßg equivalents of nih-s-4) in intact, unilaterally and bilaterally
spayed adult (open columns) and aged (stippled columns) rats. Bar at the top of the
column in the lower figure indicates 95% confidence limits. Each column represents a
relative potency of duplicate assays pooled by the method of Sheps & Moore (1960).

In the second experiment, adult and aged rats were injected subcutaneously
(s.c.) with progesterone (4 mg/day in oil) for 11 days. Vaginal smears were
taken daily. One day after the last injection, the treated animals of both age
groups were killed. The control animals of both ages were killed on the 1st day
of di-oestrus on or after the autopsy of the treated rats. This precaution was
taken to minimize variations due to stages of the oestrous cycle. At autopsy,
the pituitary glands were collected and subsequently assayed for fsh (Steelman
& Pohley, 1953) and lh (Parlow 1961).
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In the third experiment, the capacity of adult and aged rats to form deciduo¬
mata was tested. Pubertal (38-day-old) and aged (9- to 12-month-old) rats
were bilaterally spayed. Approximately 5 to 8 weeks later, both groups were

injected s.c. with oestrone (1 ^g/day, in oil) for 3 consecutive days and then
injected s.c. daily with 4 mg progesterone for the next 8 days. On the morning
of the fifth progesterone injection, one uterine horn of each rat was subjected
to longitudinal trauma by a blunt needle. At autopsy one day after the last

Text-fig. 2. Pituitary lh (ßg equivalents of nih-s-11) and fsh (ßg equivalents of
nih-fsh-s-4) in control (open columns) and progesterone-treated (stippled columns)
rats which were either adult or aged. Bar at the top of each column in the lower figure
denotes 95% confidence limits.

progesterone injection, the uterine horns were weighed individually and
representative portions were placed in Bouin's fixative for subsequent histologi¬
cal examination.

The results indicate that the initial level of fsh (/ig/gland) was about twice
as high in the aged rats as in the adult rats (Text-fig. 1 ). When one ovary was

removed, the pituitary stores of fsh were unchanged after 10 days in the adult
rats, but the same procedure in the aged rats resulted in a marked (P < 0-05)
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increase in the stores of fsh (Text-fig. 1 ), which were comparable to those
occurring after the removal of both ovaries. Despite the initial high pituitary
levels of fsh in the intact aged rats, exogenous progesterone proved effective
in causing a further significant storage, similar to that observed in adult rats
(Text-fig. 2). The same was true with regard to lh (Text-fig. 2). The hormone
regimen, effective in promoting a decidual response in adult rats (188 + 27 mg,
mean + S.E. of horn with trauma;  = 4) was also effective in the aged rats
(500 + 88;  = 3). Deciduomata in the latter group were significantly heavier
(P<0-05) than those in adult rats, although histologically they were indis¬
tinguishable from each other. This contrasts with results for aged hamsters
(Blaha, 1967) and mice (Finn, 1966).

It is concluded that unilateral ovariectomy exerts differential effects on

pituitary fsh stores of adult and aged rats. This is attributed to impaired release
of fsh from the pituitary as shown by a lack of ovarian compensatory hyper¬
trophy in the aged animals (Labhsetwar, 1967).
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