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Immunohistochemical Study on the Superovulation Effected by
Repeat of PMSG Administration in Rats
1. The Frequency of PMSG Administrations and Number of Follicles
Kwak, S. D.
Institute of Animal Medicine, College of Veterinary Medicine, Gyeongsang National University

SUMMARY

The purpose of this study was attempted to investigate the number changes of the growing
and mature follicles in ovary following repeats of pregnant mare serum gonadotropin(PMSG)
treatments for superovulation in nulliparous rats.

Thirty two rats(Sprague-Dawely, about 200~250 gm) were randomized into 4 groups. Control
group rats were sacrified at estrus phase confirmed by vaginal smear. PM3G-treated group 1
rats, PMSG-treated group 2 rats and PMSG-treated group 3 rats were sacrified at 48 hrs after
injection once with PMSG 25 1U, after 2 repeated injection by a week interval, and 3 repeated
injection, respectively.

The uteri and ovaries of rats were removed and weighed and then were observed grossly and
serial sections of all ovaries and some sections of uteri by paraffin embedding were stained with
H-E. Number of ovarian follicles about 3 grades of small, middle and large follicles from seondary
and tirtiary follicles were investigated by LM photographies of ovary preparations.

The criteria of the small, middle, and large follicles were based as small follicle with preantral
follicles with 2~4 layers of granulosa cells surrounding the oocyte, as secondary follicles with
more than 5 layers of granulosa cells and early signs of antral cavity or with small clefts on either
side of the oocytes, and as tirtiary follicles with a single medium sized antral cavity or large
well-formed antral cavity, respectively,

In gross findings, the wall of the uteri in control group were thin, and those in 3 PMS-treated
group were markedly thickened and some uterine lumen of those filled with fluid.

In histological findings, the walls of the uteri from 3 PMSG-treated groups were hypertrophied
and their blood and lymph vessels were dilated than those of control group.
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The ovaries of 3 PMSG-treated groups were more increased in size and the cortexes were more
developed and increased in width but there are no difference of development and changes in 3
PMSG-treated groups.

The weight of the uteri and ovaries per rat in PMSG-treated group 1, 2 and 3 were appeared to
be significantly increased 171.4 + 47.6%, 162.3 + 43.9%, 206.9 + 30.4%, respectively than those
of control groups.

The mean number of follicle per ovary in control group were appeared to be 17.1 £ 3.5, 46.2
14.5, and 74.3 + 22.7 at large, middle and small follicles, respectively and total number of these 3
grade follicles per ovary were appeared to be 137.7 + 31.7. The mean number of follicle per ovary
in PMSG-treated group 1 were appeared to be 25.6 + 7.3, 78.1 = 29.9, and 83.2 + 34.0, at large,
middle and small follicles, respectively and total number of these 3 grade follicles were appeared
to be 187.5 + 58.8. The mean number of follicle per ovary in PMS-treated group 2 were appeared
to be 21.9 + 5.2, 67.8 + 16.8, and 68.0 = 14.9 at large, middle and small follicles, respectively and
total number of these 3 grade follicles were appeared to be 157.7 + 26.2. The mean number of fol-
licle per ovary in PMS-treated group 3 were appeared to be 21.7 & 4.8, 61.5 + 17.0, and 59.7
16.2 at large, middle and small follicles, respectively and total number of these 3 grade follicles
were appeared to be 143.5 * 29.6.

The number of follicles in PMSG-treated group 1 appeared to be more number than other 2

PMSG-treated groups and tended to be decreased by frequency of PMSG treatment.
(Key words : PMSG, Uterus, Ovary, Follicle number, Rat)
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Fig. 1 and 2. The uteri of control group and the
hypertrophied uteri of PMSG-treated
group 2 are seen.

Fig. 3. The hypertrophied uterine wall of a rat
in PMSG-treated group 3 is seen. H-E. x
6.5.

T 234.3 + 14.0 gm(104.2 + 6.2%) 2.2 Aol &
HdESER A e AFom H¥E dAsgou
AES AAF F st 243 4 1 whae) =
2] Fee B dl2TE 920.4 + 321.4 mg(100
+ 34.9%), PMSG 13 Fo{i& 1,577.7 + 750.8
mg(171.4 + 47.6%), 23] F-& 1,493.3 + 655.9
mg(162.3 + 43.9%), 33 FFL 1,903.8 + 578.4
mg(206.9 + 30.4%)2 PMSG & 378 U=z

Fig. 4. The hypertrophied uterine wall and dil-
ated uterine lumen of a rat in PMSG-
treated group 3 is sezsen. H-E. x6.5.

Fig. 5. The thin uterine wall, several small or
middle follicles in ovary of a rat in con-
trol group are seen. H-E. x86.5.
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Fig. 7. Several large mature follicles are seen in
PMSG-treated group 3 and this ovary
contained a few small or middle follicles.
H-E. x10.

Fig. 6. Several large follicles, and many small
or middle follicles are seen in a ovary in
PMSG-treated group 2. H-E. x6.5.

Table 1. Weight of bodies and uteri-ovaries, and numbers of follicles per ovary in control group

rats
Rat Weight of Weight of Ovary Number of follicles
No. body (gm) U+0O (mg) No. Large Middle Small Total
1 216 796 1 21 54 54 129
2 19 3 46 104
2 214 1,299 1 17 32 107 156
2 16 41 86 143
3 218 678 1 17 60 83 160
2 20 63 87 170
4 246 966 1 22 62 95 179
2 24 64 87 175
5 220 479 1 13 29 63 105
2 18 52 121 191
6 218 1,527 1 14 29 49 92
2 15 28 74 117
7 232 907 1 11 30 50 91
2 13 41 69 123
8 234 711 1 17 69 44 130
2 22 67 38 127
AVG 224.8 920.4 17.1 46.2 74.3 137.7
STD 10.6 321.4 3.5 14.5 22.7 31.7

U+0O ; Uterus and ovary, AVG; Average, STD : Standard deviation,



Table 2. Weight of bodies and uteri-ovaries, and numbers of follicles per ovary in PMSG-treated

group 1 rats
Rat Weight of Weight of Ovary Number of follicles
No. body (gm) U+0 (mg) No. Large Middle Small Total
1 240 2,490 1 23 46 70 139
2 17 52 57 126
2 210 780 1 30 83 77 190
2 24 66 47 137
3 244 2,071 1 18 89 77 184
' 2 26 83 92 201
4 252 796 1 23 78 126 227
2 15 70 115 200
5 256 1,910 1 27 127 142 296
2 31 122 121 294
6 232 2,682 1 42 65 68 175
2 38 101 54 193
7 224 777 1 23 49 71 N 143
2 19 60 88 167
8 218 1,113 1 28 80 53 161
’ 2 22 70 43 135
AVG 234.5 1,577.7 25.6 78.1 83.2 187.5
STD 15.3 750.8 7.3 29.9 34.0 58.8

U+0: Utelrus and ovary, AVG: Average, STD ; Standard deviation.

Table 3. Weight of bodies and uteri-ovaries, and numbers of follicles per ovary in PMSG-treated

group 2 rats
Rat Weight of Weight of Ovary Number of follicles
No. body (gm) U+0 (mg) No. Large Middle Small Total
1 206 1,722 1 18 72 59 149
2 27 88 87 202
2 262 853 1 27 55 90 172
2 24 67 38 179
3 222 2,661 1 25 42 55 122
2 21 78 77 176
4 238 1,039 1 25 86 73 184
2 24 67 73 165
5 208 857 1 22 51 49 122
2 22 44 43 109
6 232 839 1 30 64 84 178
2 24 46 65 135
7 228 2,197 1 16 80 50 146
2 13 79 57 149
8 226 1,778 1 11 98 70 179
2 18 85 71 174
AVG 227.8 1,493.3 21.9 67.8 68.0 157.7
STD 16.6 655.9 5.2 16.8 14.9 26.2

U~+O ; Uterus and ovary, AVG: Average, STD : Standard deviation.



Table 4. Weight of bodies and uteri-ovaries, and numbers of follicles per ovary in PMSG-treated

group 3 rats
Rat Weight of Weight of Number of follicles
No, body (gm) U~+0 (mg) Sides Large Middle Small Total
1 242 2,400 1 17 69 48 134
2 13 75 36 124
2 254 1,980 1 27 84 98 209
2 23 66 44 133
3 256 1,160 1 25 34 62 121
2 13 31 44 88
4 232 820 1 22 72 48 142
2 24 90 65 179
5 216 2,300 1 23 56 69 148
2 26 73 74 173
6 228 1,750 1 18 43 45 105
2 19 52 48 129
7 220 2,450 1 22 54 68 143
2 31 50 74 155
8 226 2,370 1 23 74 73 170
2 24 102 40 166
AVG 234.3 1,903.8 21.7 61.5 59.7 143.5
STD 14.0 578.4 4.8 17.0 16.2 29.6

U+ O ; Uterus and ovary, AVG: Average,
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