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The age-related changes in the number of follicles classified according to size were
investigated. The number of large follicles expected to ovulate spontaneously was not
influenced by age, though the number of small follicles 250-549 ym in diameter, re-
covered by PMSG and hCG, was not constant. There was no relationship between the

number of large follicles and small ones.

This study suggests that the variation in

ovum count after superovulation depending on age may be based on the variation in

the number of small follicles.

The number of ova shed after superovu-
lation in adult rats is influenced by age [1].
It was shown that non-atretic follicles measur-
ing 250-549 p¢m in diameter were expected to
ovulated by superovulation treatment [1], and
that follicles larger than 549 ym seen at the

proestrus ovulate in response to an LH surge’

in the intact adult rat [2, 3, 4].

In a previous report [7], the ability of the
rat to induce superovulation was not made
clear as regards ovarian follicular size with
age. The purpose of the present study is to
determine the changes in the number of non-
atretic follicles measuring 250-549 g#m and
greater than 549 g#m from two to 78 weeks.

Materials and Methods

The 220 rats employed in this study were
those of the virgin Wistar-Imamichi strain,
two to 78 weeks of age. They were maintained
under 24+2°C with 14-hour illumination in
24-hours (lights on at 7a.m.). The stage of
estrous cycles was determined by daily vaginal
smears taken around 10 a.m. Animals show-
ing at least two consecutive four-day estrous
cycles were used, excluding immature rats.

They were fed chow and water ad libitum
because a restricted diet results in a lack of
follicular growth [5].

Experiment 1. The relationship between
age and the number of large non-atretic follicles
expected to ovulate by spontaneous ovulation.

The mature animals were autopsied at 5
p.m. on the day of proestrus, and the immature
rats were at 5: 00 p.m. every week. The ovaries
were removed and fixed for 24 hours in
Lavdovsky’s fluid. The tissues were dehydrat-
ed and embedded in paraffin, using standard
histological procedures. Complete serial sections,
15 gm in thickness, were prepared for each
ovary. The sections were mounted and stained
with Mayer’s hematoxylin and eosin solution.
All sections of each ovary were examined and
all follicles displaying a nucleous of an oocyte
were measured using a micrometer under
microscope.  Follicles showing evidence of
atresia were excluded from this study accord-
ing to the criterion described by Braw and
Tsafriri [6]. Follicles measuring 250-549 pm
and greater than 549 g#m in average diameter
were respectively calculated.

Experiment 2. The relationship between
age and the number of non-atretic follicles
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Fig. 1. Changes in the number of non-atretic follicles with age.
Each point represents 10 rats.

expected to ovulate by superovulation treatment.

The mature animals were autopsied at 11
a.m.on the day of metestrus. In this series,
immature rats were also killed at 11: 00 a.m.
every week. Non-atretic follicles 250-549 y#m
in average diameter were observed by the-pro-
cedure of experiment 1.

The results were analyzed by the F-test.

Results

Figure 1 shows the relationship between
number of non-atretic follicles per rat and age
in weeks. At the age of two to three weeks,
none of the rats had non-atretic follicles greater
than 549 g#m in average diameter. The number
of follicles increased to 13.543.1 at six weeks,
and the level remained unchanged up to 52
weeks of age. The maximum follicle score
was 20.0+2.6 at 15 weeks.

The average number of non-atretic follicles
250-549 pm in size showed three peaks at 5,
12 and 20 weeks. The number of large follicles
greater than 549 ym was not related to that of
small ones.

Discussion

An age-related decline in the number of
oocytes or follicles has been reported by Arai
[7], Mandl and Zuckerman [8, 9] and Mandl
and Shelton [10], but there is no study con-
cerning the number of follicles expected to
ovulate. There are two types of ovulation;

one is spontaneous ovulation, and the other is
superovulation.

In the case of spontaneous ovulation, the
non-atretic follicles greater than 549 pym were
considered to ovulate by morphometrical ex-
amination [2, 3, 4], while in superovulation,
the non-atretic follicles 250-549 ym in size may
finally ovulate [17.

Therefore, the investigation must clarify
age-dependent changes in individual follicular
size, because the response to gonadotropin
varies with follicular size.

In this study, rats were autopsied at 11 a.m.
on the day of metestrus because PMSG was
injected for superovulation. On the other
hand, in the study concerning spontaneous
ovulation, rats were killed at 5 p.m. on the day
of proestrus because the LH surge occurs be-
tween 5:30-9:00 pm [11]. .

In rats of six to 26 weeks in age, the
number of non-atretic follicles greater than 549
#m in size remained from 13.5 to 20.0 on
average. This suggests that the number of
follicles expected to ovulate is constant after
six weeks of age in rats.

On the other hand, the number of non-
atretic follicles 250-549 #m was not constant,
showing three peaks. There was no relation-
ship between the number of small (250-549
#m) and large (greater than 549 pm) follicles
at any age.

The present results confirmed the signifi-
cance of age in the number of follicles measur-
ing 250-549 #m. The number of non-atretic



follicles shows different response toage according
to follicular size.

Therefore, the variation in ovum count
after superovulation depending on age may be
based on the variation of the follicles 250-549
pm in size.
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