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ABSTRACT

Effects of Gwibi-Tang on the Estradiol Valerate-induced Polycystic Ovaries in Rats

Yeon-Kyeong Lee, I1-Bock Seo, Dong-Nyung Lee, Hyung-Jun Kim
Dept. of Oriental Gynecology, College of Oriental Medicine, Se-Myung University

Purpose: This study was designed to investigate the effects of Gwibi-Tang(GBT) on
the polycystic ovary(PCO) induced by estradiol valerate(EV) in rats.

Methods: PCO was induced by single intramuscular injection with EV(4mg) in female
rats. Normal group(n=8) were injected with sesame oil and orally administrated distilled
water for eight weeks. PCO control group(n=8) were injected with EV and orally
administrated distilled water for eight weeks. GBT treated group(n=8) were injected with
EV and orally administrated GBT for eight weeks. Then we measured weight of body,
ovaries, adrenal glands, and uterus of rats. The histopathology changes of ovaries were
also evaluated. The expression of nerve growth factor(NGF) was analyzed in the central
nervous system, adrenal glands and ovaries by immunohistochemistry. And also CRF
expression in median eminance of Rats were analyzed.

Results:

1. The weight(g) of rats in GBT treated group(275+14) was significantly increased(p
<0.01) compared with control group(253+8).

2. The weight(mg) of ovaries in GBT treated group(75.8+16.7) was significantly
increased(p<0.001) compared with control group(37.4+6.7).

3. The number of mature follicles in GBT treated group(3.6+1.2) was significantly
increased(p<0.01) compared with control group(1.5£1.5).

4. The number of atretic follicles in GBT treated group(8.0+3.1) was significantly
decreased(p<0.01) compared with control group(18.6+6.0).

5. The number of cystic follicles in GBT treated group(0.5+0.5) was significantly
increased(p<0.01) compared with control group(2.3+1.3).

6. The number of corpora lutea in GBT treated group(6.1+3.9) was significantly
increased(p<0.01) compared with control group(1.6£2.3).

7. The expression of NGF-immunoreactive cells in the ovarian granulosa cells in GBT
treated group was lesser observed than control group.

Conclusion: From the above results, we concluded that Gwibi-Tang has inhibitory
effect on the development of EV-induced polycystic ovary. And it’'s effect may be related
with decreased NGF activities in the ovary.

Key Words: polycystic ovary(PCO), Guwibi-Tang, nerve growth factor(NGF),
corticotropin releasing factor(CRF), estradiol valerate(EV)
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Table 2. Effects of Gwibi—-Tang Treatment on the Body Weight of Rats with
Estradiol Valerate(EV)-induced Polycystic Ovaries

Body Weight(g)

Group 0 2 4 6 8 weeks
Normal(n=8) 216+8Y 245+9 260+10 277+14 289+13
Control(n=8) 216+8 233+5x% 234+6%xx 241 +dwwx 2538wk
Treated(n=8) 216+8 239+10 251+13" 258+13" 275+14"

a) . data expressed as Mean=S.D.

Normal : sesame oil injected and treated with distilled water

Control : EV injected and treated with distilled water

Treated : EV injected and treated with Guwibi-Tang

* . Statistically significant compared with normal group (*:p<0.05, ***:p<0.001)
# . Statistically significant compared with control group(##:p<0.01)
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60 days alter oil injection &

Fig. 1. Gross structure of ovaries of
normal group. Note well developed
follicles and corpora lutea(arrows).

Polyeystic Ovary

I

60 days after EV injection

Fig. 2. Gross structure of representative
ovaries of control group. Note serous
fluid-filled cysts contained atrophic
ovaries (arrows)
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Fig. 3. Gross structure of ovaries of
control group. Generally the sizes are
decreased. Note variable size of cystic
follicles(long arrows) and ruptured cyst
(short arrow).
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~ Ovaries of
Gwibi-tang Treated Group

60 days after EV injection

Fig. 4. Gross structure of ovaries of
treated group. Generally the sizes are
increased than those of control group.
Note well developed corpora lutea
(arrows). Compare with Fig. 3.

Table 3. Effects of Guwibi-Tang
Treatment on the Weight of Paired
Ovaries of Rats with Estradiol Valerate
(EV)-induced Polycystic Ovaries

Paired Ovarian

Group Weight(mg)
Normal(n=8) 103.4+10.8%
Control(n=8) 37.416. T#xx
Treated(n=8) 75.8+16.77

a) . data expressed as Mean=S.D.

Normal : sesame oil injected and treated
with distilled water

Control : EV injected and treated with
distilled water

Treated : EV injected and treated with
Gwibi-Tang

* o Statistically significant compared with
normal group(***:p<0.001)

# . Statistically significant compared with
control group(###:p<0.001)
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Table 4. Effects of Guwibi-Tang
Treatment on the Weight of Paired
Adrenal Glands and Uterus of Rats
with Estradiol Valerate(EV)-induced
Polycystic Ovaries

Weight(mg)
Group Paired Adrenal

Glands Uterus
Normal 7y 14510 50434535
(n=8)
Control = 7) 11194 561.3+48.3+
(n=8)
Treated 7y 0105 54644604
(n=8)

a) . data expressed as Mean%S.D.
Normal @ sesame oil injected and treated
with distilled water

Control : EV injected and treated with
distilled water

Treated : EV injected and treated with
Guwibi-Tang

* 1 Statistically significant compared with
normal group(:p<0.05)
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Fig. 5. Microscopic structure of ovary of
normal group. Note well developed 2nd
follicles(arrows), matured follicles(asterisks)
and corpora lutea(CL). H&E stain,
bar=0.5 mn

Fig. 6. Microscopic structure of ovary of
control group. Variable sizes of fluid
filled cystic follicles(CF) are developed.
One corpus luteum(CL) is developed.
H&E stain, bar=0.5 mm

Fig. 7 ngher magmﬁcatlon of Flg 6.
Note thin layer of the cystic follicular
walls(*) and atresic follicles(arrows).
H&E stain, bar=50 pm

Fig. 8. Microscopic structure of ovary of
treated group. Note well developed
matured follicles (asterisks) and corpora
lutea(CL). CF; cystic follicles. Compare
with Fig. 6. H&E stain, bar=0.5 mm
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Table 5. Effects of Gwibi-Tang Treatment on the Number of Variable Stage of
Follicles and Corpora Lutea in Rats with Estradiol Valerate(EV)-induced Polycystic

Ovaries
Group Secoqdary Mat_ure Atrgsic Cygtic Corpus
Follicle Follicle Follicle Follicle Luteum
Normal(n=8) 6.4+2.4% 5.3+2.5 2.6+1.4 0.5+0.5 13.4+5.1
Control(n=8)  2.5%1.4xx 1.5+15%x  18.6%6.0%*x  2.3+].3%:x 1.6£2 3¢
Treated(n=8)  4.3+1.8 3.6+1.27 8.0+3.17 0.5£0.5" 6.1£3.9"

a) . data expressed as Mean=S.D.

Normal : sesame oil injected and treated with distilled water

Control : EV injected and treated with distilled water

Treated : EV injected and treated with Gwibi-Tang

* © Statistically significant compared with normal group(+*:p<0.01, #**:p<0.001)
# . Statistically significant compared with control group(##:p<0.01)
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\ W
Fig. 9. Nerve growth factor(NGF)
positive reaction in ovarian stromal
cells(arrows) from control group. ABC
immunohistochemical stain, bar=40 um

Fig. 10. Nerve growth factor(NGF)
positive reaction in granular cell layers
(large arrows) and surrounding theca
layer(small arrows) from control group.
AF; atresic follicle. ABC immunohistochemical
stain, bar=40 um
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Fig. 11. Nerve growth factor(NGF) positive Fig. 12. Nerve growth factor(NGF)

reaction in cells(arrows) of regressing positive reaction in granular cell layer
corpus luteum (circled area) from control (arrows) from treated group. The activities
group. ABC immunohistochemical stain, of reaction were decreased compared
bar=40 um with control group. AF; atresic follicle.

ABC immunohistochemical stain, bar=40 pm

Table 6. Effects of Gwibi-Tang Treatment on the Nerve Growth Factor(NGF)
Expression in Ovaries of Rats with Estradiol Valerate(EV)-induced Polycystic
Ovaries

Group-Individial No. Stromal Cells Theca Cells Granulosa Cells Luteal Cells

Normal-1 + + — —
Normal-2 + — — —
Normal-3 + + + + —
Normal-4 + — + +
Normal-5 + — - —
Normal-6 + — - —
Normal-7 + — — +
Normal-8 + —+ + —
Control-1 + + + + -+ ++ 4+
Control-2 + + + + + + + +
Control-3 + + + + ++ —
Control-4 ++ + + + + + +
Control-5 ++ + ++ + + + +
Control-6 ++ + + —
Control-7 ++ + + ++ + + +
Control-8 ++ + + ++ +
Treated-1 + + + + + —
Treated-2 + + ++ —
Treated-3 ++ + + ++ ++
Treated-4 + + + + +
Treated-5 + + + + +
Treated-6 + + + + +
Treated-7 ++ + + +
Treated—-8 + + — +

Normal : sesame oil injected and treated with distilled water

Control : EV injected and treated with distilled water

Treated : EV injected and treated with Guwibi-Tang

— : negative , + : mild positive, + + : moderate positive, + -+ + : strong positive
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Table 7. Effects of Guwibi-Tang
Treatment on the Corticotropin Releasing
Factor(CRF) Expression in Median
Eminance of Rats with Estradiol
Valerate(EV)-induced Polycystic

Group CRF Expression (%)

Normal(n=8) 100+13%
Control(n=8) 122414
Treated(n=8) 108+15

a) . data expressed as MeantS.D.
Normal : sesame oil injected and treated
with distilled water

Control : EV injected and treated with
distilled water

Treated : EV injected and treated with
Guwibi-Tang

% . Statistically significant compared with
normal group(*:p<0.01)

s
R g e NS

Fig. 13. Corticotropin releasing factor
(CRF) positive reactions (arrows) in
median eminence(inside of interrupted
lines) from control group. 3V; 3rd
ventricle. ABC immunohistochemical
stain, bar=40 um

14

Fig. 14. Corticotropin releasing factor
(CRF) positive reactions (arrows) in
median eminence(inside of interrupted
lines) from treated group. 3V; 3rd
ventricle. CRF expression ratio was lesser
than control group. But statistically
significant was not shown. ABC
immunohistochemical stain, bar=40 um
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