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Immunohistochemical study on the atretic and the growing follicles
after experimental superovulation in rats
I. Number of follicles by superovulation
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Abstracts : This study was designed to investigate the number of the growing and mature
follicles following gonadotrophin treatments for superovulation in mature rats.

Eighteen mature rats (Sprague-Duwely, initially 190~230gm) were randomly alloted into 3
groups. One group was control group, another FSH-treated group was injected intramuscularly
with 0.5 units of follicular stimulating hormone (FSH) / rat, and third PMS and HCG-treated
group was intramuscularly injected with 20~25IU of pregnant mare serum (PMS) / rat and then
at the 48 hrs later, with 20~25IU of human chorionic gonadotrophin (HCG) / rat.

The uteri and ovaries of rats were collected and then were observed grossly and serial
sections of paraffin embedding ovaries were stained with H-E. Number of ovarian follicles by
following 3 grades of large, middle and small follicles from seondary and tirtiary follicles were
investigated by LM photography of preparations.

Small follicles were classified as secondary follicles of preantral follicles with more than 2
layers of granulosa cells surrounding the oocyte and middle follicles were classified as
secondary follicles with early signs of antral cavity or with more than one small cavity on either
side of the oocytes and large follicles were classified as tirtiary follicles with a single medium
sized antral cavity or large well-formed antral cavity.

In gross findings, the uteri were slightly swelling in FSH-treated group and markedly swelling
or filled with fluid in the uterine lumen in PMS and HCG-treated group.
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In histological findings, the shape and size of the follicles were diverse in middle and large
follicles of FSH-treated group and PMS and HCG-treated group, and proportion of atretic follicles
was increased in FSH-treated group and PMS and HCG-treated group than those in control group.

The uteri of FSH-treated group and PMS and HCG-treated group were hypertropied or filled with
fluid in the lumens and walls of uteri. The wall tissue layers were flattened and their blood and
lymph vessels were dilated.

The mean number of follicle per ovary in control group were appeared to be 17.1 +5.6(14.0% + 4.
6%), 37.8+9.1(30.9+7.4%) and 67.6130.1(55.2+24.6%) respectively at large, middle and small
follicles and total number of these 3 grade follicles were appeared to be 122.5-40.0.

The mean number of follicle per ovary in FSH-treated group were appeared to be 22.8+7.0(17.
4% +5.3%), 43.4+6.6(33.21+5.1%) and 64.5+13.0(49.319.9%) respectively at large, middle and
small follicles and total number of these 3 grade follicles were appeared to be 130.7 1-16.6.

The mean number of follicle per ovary in PMS and HCG-treated group were appeared to be 29.
7+11.0(16.3%+6.0%), 61.9+17.2(33.94:9.4%) and 91.1+28.2(49.91+15.4%) respectively at
large, middle and small follicles and total number of these 3 grade follicles were appeared to be 182.
6+32.7.

The above findings reveal that large follicles were incresed 29.8% in FSH-treated group and 73.
7% in PMS and HCG-treated group than those in control group and in histologic findings,
proportion of atretic follicles were more incresed in ovaries with more number of more developing
follicles.
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Table 1. Experimental design for hormone treatment to rats

Groups raiot'czi d Treatment / rat

PMS and PMS(20-25 1U) injection #> at 48 hrs later,

HCG-treated HCG(20-25 1U) i m)ccnon # at 24 hrs latcr killed

FSH-treated 6 FSH (0.5 unit) injection => at 48th hrs later,
killed

Control 4 killed without pre-treatment
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Table 2. Number of follicles per ovary of control group rats

No. of Sides Number of follicles
rats large middle small total
1 1 26 34 42 102
2 17 40 32 89
5 1 12 29 49 90
2 15 28 74 117
3 1 9 30 50 89
2 13 41 69 123
4 1 23 57 130 210
2 22 43 95 160
AVG* 17.1 37.8 67.6 122.5
STD# 5.6 9.1 30.1 40.0

AVG* ; average
STD# ; standard deviation

Table 4. Number of follicles per ovary of PMS and HCG-
treated group rats

No. of Sides Number of follicles
rats large middle small total
1 25 42 54 121
! 2 21 78 78 177
2 1 33 78 119 230
2 36 91 74 201
. 1 30 64 81 175
3 2 35 46 55 136
4 1 44 59 60 163
2 37 52 88 177
g 1 16 65 136 217
2 26 84 130 240
1 19 55 126 200
6 2 25 48 136 209
7 1 22 58 85 165
2 21 89 94 204
1 41 30 75 146
8 2 44 51 66 161
AVG 29.7 61.9 91.1 182.6
STD 11.0 17.2 28.2 32.7
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Table 3. Number of follicles per ovary of FSH-treated group

rats

No. of Sides Number of follicles
rats large middle small total
1 1 25 42 72 139
2 30 57 60 147
2 1 22 34 54 110
2 18 53 94 165
3 1 20 46 45 111
2 21 40 47 108
4 1 23 44 69 136
2 20 43 78 141
. 1 23 38 59 120
? 2 29 35 61 125
6 1 23 49 70 142
2 19 40 65 124
AVG 22.8 43.4 64.5 130.7
STD 7.0 6.6 13.0 16.6
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Fig 1. Number of follicles by hormone treatment in three group
nats.
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Legends for figures

Fig 1. A markedly swelled uterus are seen in abdominal cavity of a PMS and HCG-treated group rat.

Fig 2. Slightly hypertropied uteri of 5 rats in FSH-treated group are seen.

Fig 3. Two normal uteri (left) of control group and 4 markedly hypertropied or swelled uteri (right) of PMS and HCG-treated group

are seen.

Fig 4. The uterine wall layers of a PMS and HCG-treated group rat are flattened and their blood and lymph vessels are dilated.

H-E stain, X 25.
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Fig 5. Many follicles with diverse shape and size are seen in ovarian preparation of a PMS and HCG-treated group rat.
H-E stain, X 6.5.

Fig 6. Many healthy or atretic large follicles wth dilated or irregularly forms in a rat ovary of PMS and HCG-treated group are seen.
H-E stain, X 50.
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