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SUMMARY

The purpose of this study was attempted to investigate the appearances of healthy or atretic
follicles in ovaries 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. PMSG-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 IU, after 2 repeated injection by a week interval, and 3 repeated
injection, respectively.

The ovaries of rats were removed and then sections by paraffin embedding were stained with
H-E or immunohistochemical staining using proliferating cell nuclear antigen monoclonal anti-
body (PCNA m Ab) and apoptotic kit.

The criteria of follicle classification was based as small follicles 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.

The proportions of atretic follicles from small and middle follicles in immunohistochemical
staining using PCNA m Ab were 17.9% and 21.3% in control group, 15.5% and 23.5% in
PMSG-treated group 1, 24.3% and 26.7% in PMSG-treated group 2, 18.1% and 30.2% in
PMSG-treated group 3, respectively.
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Groups with atretic follicles of higher proportion were ordered as PMSG-treated gorup 3,

PMSG-treated group 2, PMSG-treated group 1 and control group. The proportions of positive cel-
Is in small, middle and large follicles were 31.1%, 33.5% and 28. 5% respectively. The follicles
with positive cells of higher proportion were ordered middle, small and large follicles.

In immunohistochemical staining using apoptotic kits, small follicles in all 4 groups did not con-

tain positive cells, and proportions of atretic follicles from middle and large follicles were 24.9,
30.7, 33.8 and 40.1% in control, PMSG-treated group 1, PMSG-treated group 2 and PMSG-treat-

ed group 3, respectively.

These results suggested that repeats of PMSG treatment increased proportion of atretic follic-

les in ovaries, and middle follicles are more quickly developing than small or large follicles
(Key words : PMSG, Ovary, Atretic follicles, PCNA, Apoptosis, Rat)
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93 @, 2F-AH Brdur m AbE o] &% rat:= 7}
THE 2~3%4 YA AHY FYol AxEde] 7}

A 2o ¢ 8~9gA|9| Brdur(Sigma)E A= gmB
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1) PAP #e| 1y

Paraffin 224 ¥ —¢ paraffin — Blocking of
endogenous peroxidase; 1% H,0. in methanol
(25 min) — Denaturation; 2 N HCI(2~3 hr) —
Dipping in buffer (5 mins) — Normal serum and
Primary antibody (Brdur m Ab or PCNA m Ab,
Oncogene Science) : PBGT + 12 &3 (mouse
anti-Brdur Ig G, overnight) — Washing — Sec-
ondary antibody; goat anti-mouse Ig G (3~4
hr) — Washing — Tertialy antibody; mouse
PAP (2~3 hr) — Washing — DAB (5~10 min)
— 1% H,0, sol (10 min) — Washing — Counter-
stain — Mount
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Primary antibody7t=&= PAPY 3 o] 28 —
ABC kit®] biotinylated antibody (30 min) —
Washing in buffer — Vectastain ABC regent A
+ B sol (30~60 min) — Buffer (10 min) —
DAB — $19] PAP 33} to] A

3) Tunel ¥ (OncorA} HME2| In Situ apoptosis
detection kit o|2%t)

paraffin Z&ZH¥ — & paraffin — Proteinase
K (15 mins) — Washing — 2% H,0; (5 mins) —
Equilibration buffer (5 mins)-+ TdT enzyme (1
hr) — Stop /Wash buffer (10 mins) — Anti-dig-
oxigenin-peroxidase (30 mins) —PAP H3} #9]
A&
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Fig. 1. Many developing or atretic follicles are
seen in prepartion of a ovary in a rat of
PMSG-treated group 1. Healthy develop-
ing follicles contained granulosa cells
stained with brown color by PCNA mon-
oclonal antibody. Immunohistochemical
stain. x10.

Fig. 2. Higher power of lower right area(ar-

row) in fig 1. some growing and healthy
follicles (arrow is noted above fig 1) are
stained with brown color and some non-
growing or atretic follicles are not stain-
ed. Imunochistochemical stain. x25.

AHFIEE HEUEE B3 Y|
5 Foi, 23] B, 135 Fo
< Errn ¥

o] ¥
,
%E

THe
i

A
o
B

flo

o

3
=

ol

J{N‘ M
N
o lo il

1o



Fig. 3.

Fig. 4.

E%a

Two small follicles with nucleolus(up-
per) and two large follicles (right up-
per) appeared to be stained with brown
color by PCNA monoclonal antibody in
PMSG-treated group 1. other follicles
are not stained with above. Immunohis-
tochemical stain. x25.

A large follicle with positive brown col-
or{center) and some large follicles with-
out positive brown color by PCNA mon-
oclonal antibody are seen in PMSG-treat-
ed group 3. Immunohistochemical stain.
% 25.
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Table 1. The proportion(%) of atretic follicles
from small and middle follicles by us-

ing PCNA monclonal antibody
Size of Control
follicles group Groupl Group2 Group3
Small 17.9 15.5 24.3 18.1
Middle 21.3 23.5 26.7 30.2

PCNA : proliferating cell nuclear antigen
Group 1 : PMSG-treated group 1

Table 2. The proportion(%) of positive cells
from granulosa cells in each follicle

types
Small follicles Middle follicles Large follicles
31.1 33,5 28.5

vze] wge] £ 8 FA 3] ste 2718 PC-
NA m Abe] AR MEZEF H&S FAMM T
able 29} o] 2V ¥E 31.1%, FHE = 33.5%,
YEE 285%% AL Hol BFHX AEFVE B
FARHe- M L] vlgo] ol whgo] M P B
=2 1= U

GEAA APMEE BRI HEGEE RARY
9 3le] apoptotic kitE o]-83+ TunelHol & H=E
Woll A ekAgut-SM el BEE ZAMSH(Fig. 5~6),

Fig. 5. Some atretic follicles with aopoptotic gran-
ulosa cells are seen to be stained with pos-
itive brown color by apoptotic kit in
PMSG-treated group 1. Immunohistochem-
ical stain by Tunel method. x25.
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. r.7 :
Fig. 6. Higher power of three atretic follicles
in fig 5 are stained with brown color by
apoptotic kit. Immunohistochemical sta-
in by Tunel method. x50.
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£ W] g3uxe) 1ge Table 33 go] zFL
24.9%, 13 BT 30.7%, 23] o2 33.8%, 3
3 7L 40.1%7 HEGER T8 So4E
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Table 3. The proportion(%) of atretic follicles
from middle and large follicles by us-
ing apoptotic kits

Control group Group1l Group 2 Group 3

24.9 30.7 33.8 40.1

Group 1 : PMSG-treated group 1

No %

&gy e 7o #eere 2ITHoZE I
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Z2 A§38l £9 47 (Hirshfield, 1984; Kaurs}
Guraya, 1983: Billig 5, 1996; Nicoll®} Racey,
1985; Nayudu ¢} Osborn, 1992; Butcher 2} Kir-
kpatrick-keller, 1984; Pedersen$} Peters, 1971:
Van Cappellen %, 1993; Warembourg, 1974) 2.2
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SH-thymidine ®H-TdR) & ©]-&-3 A zt7Hel
og PAdEe) £AlA Hirshfield 5 (1984)&
ratoll A A7E AAd s JRYAEs} FAsk F
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¥ E 5.6~20.9%, ¥ 15.9~22.2%7} °H-
TdRel EA S At 8192, Chiras ¢ Greenwal-
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80%7} *H-TdRol| EA = Ak 3t h,
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cher$} Kirkpatrick-Keller (1984)+ SD s =oj|A]
Ay 5o A Lddd 23] AV b, B AL
o] Fd¥o] AFHE 160~280 xm He= GEE
50%7F B&EEA T, 80 pm BT AL AdF L 400
sm BTk 2 Qi Re s §E3xr #2EA o
tt3 skt Huseh 5 (1994)& AL W] AlA|
glo] ZdE FoljH ElEdz el Hj gL HEoA A
20| 70%7}, vk2dA 50%7F, E79A 60267,
Abghrol| A 50~75%7} El& 3 E e stk
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AEE B5e1R Pot A AdEe} FEEE WY
o g ate] ZAW| @S vl 2] AR} FEE
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2~3%2 FEE 60~80% FE7} AFHUT R sl
2R S0l EEu¥r) 20~40% U] Adkh)

£ ZAPIA "H5d2e] v go] PMSG 18] £4F
2 PCNA mAbE ©] &3S o HdEs} Sdao]
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