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|ABSTRACT|

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

Hee-Ju Kim, Yoon-Sang Kim, Eun—-Mee Lim
Dept. of Gynecology, College of Oriental Medicine, Kyungwon University

Purpose: In this rearch, we made a plan to investigate the effects of
Changbuyeukgun-Tang(CET) on the polycystic ovary(PCOS) induced by
estradiol valerate(EV) in rats. PCO was induced by single intramuscular
injection with EV(4mg) in female rats. Rats(n=8) in normal group were injected
with sesame oil and orally administrated distilled water for 8weeks Rats in PCO
control group(n=8) were injected with EV and orally administrated distilled
water for 8weeks. Rats in CET treated group(n=8) were injected with EV and
orally administrated CET for 8weeks.

Methods: We measured the weights of the body, the ovary, the uterus and
the adrenal gland. And also, we analyzed ovarian histopathology, NGF and CRF
immunohistochemistry.

Results: The results were as follows

1. the weights(mg) of the ovaries in CET treated group were significantly
increased(p<0.001) compared with PCO control group.

2. the number of the mature follicles in CET treated group were significantly
increased(p<0.01) compared with PCO control.

3. the number of the atresia follicles in CET treated group were significantly
decreased(p<0.01) compared with PCO control.

4. the number of the corpora in CET treated group were significantly
increased(p<0.05) compared with PCO control.

5. the expressions of NGF-immunoreactive cells in the ovarian granulosa cells
of rats in CET treated group were less observed than PCO control group.

Conclusion: According to these results, we finally concluded that
Changbuyeukgun-Tang(CET) has the inhibitory effect on the development of
EV-induced polycystic ovary. And we deduced that the effect of it may be
related to the decreased NGF activities in the ovary.

Key Words: Changbuyeukgun-Tang(CET), polycystic ovary, estradiol valerate
(EV), nerve growth factor(NGF), corticotropin releasing factor(CRF)
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Table 2. Effects of Changbuyeukgun-Tang Treatment on the Body Weights of
Rats with EV-induced Polycystic Ovaries

Body Weights(g)

Group 0 2 4 6 8 weeks
Normal(n=8) 216+8 245+9 260+10 277+14 289+13
Control(n=8) 216+8 233+5% 234+6%xx 2414wk 2534k
Treated(n=8) 215+8 23845 242+6" 256+5" 266+8"

Each data expressed as Mean=S.D.

Normal group : sesame oil injected and treated with distilled water

Control group : EV injected and treated with distilled water

Treated group : EV injected and treated with Changbuyeukgun—Tang

* . Statistically significant compared with normal group(* : p<0.05. #** : p<0.001)
# . Statistically significant compared with control group(®# : p<0.01)

Fig. 1. Gross Structure of Ovaries of Normal
20 Group. .

Note well Developed Follicles and Corpora Lutea
Ay (arrows).
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Fig. 2. Gross Structure of Representative
Ovary of Control Group.

Note Serous Fluid-Filled Cyst Contained
Atrophic Ovary(arrow).
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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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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.
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Table 3. Effects of Changbuyeukgun
-Tang Treatment on the Weights of
Paired Ovaries of Rats with EV-induced
Polycystic Ovaries

Paired Ovarian

Group Weight(mg)
Normal (n=8) 103.4+10.8
Control (n=8) 37.446. 7%
Treated (n=8) 54.3+9.1%

Each data expressed as Mean=S.D.
Normal group : sesame oil injected and
treated with distilled water

Control group : EV injected and treated
with distilled water

Treated group : EV injected and treated
with Changbuyeukgun-Tang

% . Statistically significant compared with
normal group(x** : p<0.001)

# . Statistically significant compared with
control group(# : p<0.01)

Table 4. Effects of Changbuyeukgun
-Tang Treatment on the Weights of
Paired Adrenal Glands and Uterus of
Rats with EV-induced Polycystic Ovaries

Weight(mg)
Group Paired Adrenal
Glands Uterus
Normal(n=8) 71.1+£5.1 504.3+53.5
Control(n=8) 714124 561.3£48.3*
Treated(n=8) 73.946.8  564.1+86.6

Each data expressed as Mean=S.D.
Normal group : sesame oil injected and
treated with distilled water

Control group : EV injected and treated
with distilled water

Treated group : EV injected and treated
with Changbuyeukgun-Tang

* . 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 Follicels(asterisk) and Corpora lutea
(CL). H&E Stain, Bar=0.5mn

Fig. 6. Microscopic Structure of Ovary
of Control Group.

Variable Sizes of Fluid Filled Cystic
Follicles(CF) are developed. And Corpus
Luteum(CL) is developed. H&E Stain,
Bar=0.5mmn

Fig. 7. Higher Magn1f1cat1on of Fig. 5.

Note Apoptotic Granulosa Cells(arrows) and
Atresic follicles(AF) with Degenerated Oocytes.
H&E Stain, Bar=50um

Fig. 8. Microscopic Structure of Ovary
of Treated Group.

Note well Developed 2nd Follicless(asterisks)
and Corpora Lutea(CL). Compared with
Fig. 6. H&E Stain, Bar=0.5mm
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Table 5. Effects of Changbuyeukgun-Tang Treatment on the Numbers of
Variable Stage of Follicles and Corpora Lutea in Rats with EV-induced Polycystic

Ovaries
Group Secoqdary Mat_ure Atre_sia Cysitic Corpus
Follicle Follicle Follicle Follicle Luteum
Normal(n=8) 6.4£2.4 5.3%¥2.5 2.6%1.4 0.5£05 13.4+5.1
Control(n=8) 2.5%]1 4% 1.5+1.5%%  18.6£6.0%**  2.3+]1.3%% 1.6+2. 3%k
Treated(n=8)  3.8+1.0% 4.3+1.7% 8.8+4.6% 1.1£1.0 5.3+3.9°

Each data expressed as Mean+S.D.

Normal group : sesame oil injected and treated with distilled water

Control group : EV injected and treated with distilled water

Treated group : EV injected and treated with Changbuyeukgun-Tang

* . Statistically significant compared with normal group(+* : p<0.01, *** : p<0.001)
# . Statistically significant compared with control group(# : p<0.05, # : p<0.01)

N

@4 234 U NGF 23
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A3, w¥o wPu @ gk o) 49
NGF FAdMEE 2 oo Aqt v ekslA
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o] #l=da(Fig. 9, 10), H3} F9I
AN E = AE o <%kAl vkgo] &9l

= A (Fig. 11).

B AHGS A AT

i Al N

Fig. 9. NGF Positive Reaction in Ovarian
Stromal Cells(arrows) from Control Group.
ABC Immunohistochemical Stain, Bar=40um

Fig. 10. NGF Positive Reaction in Granulosa
Cell Layers(long arrows) and Surrounding
Theca Layer(short arrows) from Control
Group.

CF; Cystic Follicle. ABC Immunohistochemical
Stain, Bar=40um
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i Kl kS L T o e -
Fig. 11. NGF Positive Reaction in Cells
(arrows) of Regressing Corpus Luteum
(circled area) from Control Group.

ABC Immunohistochemical Stain, Bar=40um

- + = o
e T, oLl :
Fig. 12. NGF Positive Reaction in Granular
Cell Layers(arrows) from Treated Group.
The Activities of Reaction were decreased
Compared with Control Group. AF; Atresic
Follicle. ABC Immunohistochemical Stain,

Bar=40um

Table 6. Effects of Changbuyeuk—Tang Treatment on NGF Expression in Ovaries of

Rats with 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 + + + + + +++
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 group : sesame oil injected and treated with distilled water

Control group : EV injected and treated with distilled water

Treated group : EV injected and treated with Changbuyeuk-Tang

—  negative , + : mild positive, ++ : moderate positive, +++ : strong postive
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Table 7. Effects of Changbuyeuk—Tang
Treatment on the CRF Expression in
Median Eminance of Rats with EV-
induced Polycystic

Group CRF Expression (%)

Normal(n=8) 100+13
Control(n=8) 122+ 14
Treated(n=8) 108+18

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

Control group : EV injected and treated
with distilled water

Treated group : EV injected and treated
with Changbuyeukgun-Tang

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

130

Fig. 13. CRF Positive Reactions(arrows)
in Median Eminence(inside of interrupted
lines) from Control Group.

3V; 3rd Ventricle. ABC Immunohistochemical
Stain, Bar=40um

14 ! i
e et

Fig. 14. CRF Positive Reactions(arrows)
in Median Eminence(inside of interrupted
lines) from Treated Group.

3V; 3rd Ventricle. CRF Expression Ratio
was less than Control Group. But
Statistically Significant was not shown. ABC
Immunohistochemical Stain, Bar=40um
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