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| ABSTRACT |

Effects of Hyeolbuchukeo-tang on the Estradiol Valerate-induced Polycystic
Ovaries and the Conception of Rats

Sang-Jin Bae, Hyung-Jun Kim, Dong-Nyung Lee
Dept. of Oriental Gynecology, College of Oriental Medicine, Se-Myung University

Objectives: This study was designed to investigate the effects of Hyeolbuchukeo-
tang(HCT) on the Estradiol Valerate(EV) induced Polycystic Ovaries and the
Implantation of rats.

Methods: PCO was induced by single intramuscular(IM) injection with EV in female
rats. Normal group(n=8) were injected with sesame oil and orally administrated
distilled water for 60 days. Control group(n=8) were injected with EV and orally
administrated distilled water for 60 days. HCT treated group(n=8) were injected
with EV and orally administrated HCT for 60 days. At the end day of experiment,
we measured weights of body, ovaries, adrenal glands, uterus and contents of
serum LH, FSH, ADD. The histomorphometrical changes of ovaries were also
evaluated. And we observed the NGF and CRF expression by immunohistochemistry.
Also we observed the mating and count the number of implantation.

Results:

- The weights(mg) of ovaries in HCT treated group(58.9+6.5) were significantly
increased (p<0.01) compared with control group (42.3+8.5).

- The number of mature follicles in HCT treated group(9.8+2.6) was significantly
increased (p<0.01) compared with control group(6.1+2.1).

- The number of cystic follicles in HCT treated group(1.6+1.2) was significantly
decreased (p<0.01) compared with control group(3.8£1.5).

- The value of serum FSH(mIU/m) in HCT treated group(3.870+2.151) was
significantly decreased(p<0.05) compared with control group(10.476+ 6.294).

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

- The number of implantation in HCT treated group(7.4+1.8) was significantly
increased (p<0.05) compared with control group(3.1+4.4).

Conclusions: Hyeolbuchukeo-tang(HCT) is effect on polycystic ovaries and
the implantation of rats by EV-induced.

Key Words: Hyeolbuchukeo-tang, polycystic ovaries(PCO), polycystic ovarian
syndrome (PCOS), Estradiol Valerate(EV), Conception, Implantation
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Table 2. Effects of Hyeolbuchukeo
~-tang Treatment on the Body Weights
of Rats with KEstradiol Valerate(EV)
-induced Polycystic Ovaries

Body Weights(g)
0 2 4 6 8 wks

Group

Normal 199 239 268 270 280
(n=8) #6* 7 6 9 =10
Control 199 218 244 254 259
(n=8) 6 9™ 2% £]0** +9**
Treated 199 225 241 259 262
(n=8) 6 5 6 *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

Hyeolbuchukeo-tang
* . Statistically significant compared with
normal group(** :p<0.01, *** :p<0.001)
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Ovaries of Normal Group g.3cm
Fig. 1. Gross structure of ovaries from
normal group.

Note well developed mature follicles(long
arrows) and corpora lutea(short arrows).

QOvaries of Control Group 0.5cm
0 days after Estradilol Valerate injection T
Fig. 2. Gross structure of ovaries from
control group.
Seven of eight ovaries are decrease in size.
A few of corpora lutea(small arrows) and
small cystic follicles(long arrows) are observed.

Ovaries of Hyeolbuchukeo-Tang Group .

60 days after Estradilol Valerate injection

Fig. 3. Gross structure of ovaries from
Hyeolbuchukeo-tang treated group.
Generally the sizes are increased than those
of control group. Note well developed corpora
lutea(short arrows) and follicles(long arrows).
Compare with Fig. 1 and Fig. 2.

Table 3. Effects of Hyeolbuchukeo
~-tang Treatment on the Weights of
Paired Ovaries of Rats with Estradiol
Valerate(EV)-induced Polycystic Ovaries

Grou Paired Ovarian
P Weight (meg)

Normal(n=2_8) 76.5+13.2¢
Control(n=28) 42.318.5%%*
Treated(n=38) 58.9+6.5%

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

Hyeolbuchukeo-tang

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

# . Statistically significant compared with
control group( ## : p<0.01)
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Table 4. Effects of Hyeolbuchukeo
-tang Treatment on the Weights of
Paired Adrenal Glands and Uterus of
Rats with Estradiol Valerate(EV)-induced
Polycystic Ovaries

Weight(mg)
Group Paired Adrenal
Glands Uterus
Normal(n=8) 59.0+3.807  592.8+162.2
Control(n=8) 61.7£3.8 498.4£58.6
Treated(n=8) 64.7£8.2 546.9£122.9

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

Hyeolbuchukeo-tang

5. 8% Luteinizing Hormone(LH) 3§

g5 LH &3> ol AL
vlaf Al 2gkovt §oA4 e Aeole ol
ATk MAFREG AT HE2LEG
Edov o4 9> zele dldw

(Table 5).

Table 5. Effects of Hyeolbuchukeo-
tang Treatment on the Serum Luteinizing
Hormone Values in Rats with Estradiol
Valerate(EV)-induced Polycystic Ovaries

Luteinizing Hormone

Group (mIU/nl)
Normal(n=2_8) 0.819+0.469
Control(n=28) 0.475+0.235
Treated(n=_8) 0.553+0.425

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

Hyeolbuchukeo-tang

6. % Follicular Stimulating Hormone
(FSH) 3

d5 FSH =2 dxe] A4
vl Al frol A A =ok e, T AR
HGEATs ExLrEY f9A4 A ¢
% H(Table 6).
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Table 6. Effects of Hyeolbuchukeo-
tang Treatment on the Serum Follicular
Stimulating Hormone Values in Rats
with Estradiol Valerate(EV)-induced
Polycystic Ovaries

Follicular Stimulating

Group Hormone (mIU/ml)

Normal(n=38) 2.228+0.971¢
Control(n=28) 10.476+6.294**
Treated(n=8) 3.870+2.151%

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

Hyeolbuchukeo-tang

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

# . Statistically significant compared with
control group(# : p<0.05)

7. €% Androstenedione(ADD) &3

¥3 ADD 2 dxzTo Aol
vl A o)A A ek em, AR
BEoTe HEzTel v Esked &
oA sl Aol ek (Table 7).
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Table 7. Effects of Hyeolbuchukeo-
tang Treatment on the Serum Androstenedione
Values in Rats with Estradiol Valerate
(EV)-induced Polycystic Ovaries

Group Androstenedione(pg/ ml )

Normal(n=38) 0.239+0.139%
Control(n=28) 0.116+0.073*
Treated(n=_8) 0.168+0.109

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

Hyeolbuchukeo-tang
* . Statistically significant compared with
normal group(* : p<0.05)
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mlﬂ%i_ﬁiEEoi%ﬂlAi% d4e] =7
7F Azl vlsiA AA e, I
Aol &= v}%ﬂ = i o I B o g sl
ol vlsiA Bl wlwstA FEE e
o, A7 2 FA = 8ol F Tl
Al FRF AR (Fig. 7).

Fig. 4. Microscopic structure of ovary
from normal group.

Note well developed 2nd follicles(arrow heads),
matured follicles(arrows) and corpora lutea(*).
H&E stain, bar=0.5 mm

Fig. 5. Microscopic structure of ovary
from control group.

Variable sizes of fluid filled cystic follicles
(CF) are developed. One corpus luteum(*)
is observed. The numbers of 2nd follicles
(arrow heads) are decreased. And only one
matured follicle(arrow) is observed. H&E
stain, bar=0.5 mm

51



MAFZF530| Estradiol Valerate2 St

FA gl
—_ =<

=Ei0l OIX= g

Fig. 6. ngher magmflcatlon of Fig. b.
Desquamation of necrotic granular cells(short
arrows), 2 or 3 granular cell layers of cystic
follicles(short arrows), and undergoing atresic
follicles(long arrows) are observed. H&E stain,
bar=50 um

Fig. 7. Microscopic structure of ovary

from Hyeolbuchukeo-tang treated group.
Note well developed matured follicels(long
arrows), corpora lutea(*) and 2nd follicles
(arrow heads). Compare with Fig. 5. H&E
stain, bar=0.5 mm
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Table 8. Effects of Hyeolbuchukeo-tang Treatment on the Numbers of Variable
Stage of Follicles and Corpora Lutea in Rats with Estradiol Valerate(EV)-induced

Polycystic Ovaries

Group Secondary Mature Atresic Cystic Corpus
Follicle Follicle Follicle Follicle Luteum

Normal(n=8) 12.0£2.8% 14.0£3.3 6.9£2.5 0.5%0.8 8.8+2.3
Control(n=8)  6.5+2.6%* 6.1£2.1%** 10.4£3.5* 3.8+1.5%#* 2.4%2.9%**
Treated(n=8)  8.4+3.6 9.8+2.6% 9.0£2.7 1.6£1.2%% 4.6£2.6
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 Hyeolbuchukeo-tang
* . Statistically significant compared with normal group(* : p<0.05, ** : p<0.01, *** : p<0.001)
# : Statistically significant compared with control group( ## : p<0.01)
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Fig. 8. Nerve growth factor(NGF) expression
in ovarian stromal cells(arrows) and theca
cells(arrow heads) from control group.
Note the numbers of positive cells and intensity
of NGF expression. ABC immunohistochemical
stain, bar=230 um

£ % J Sk a e |
Fig. 9. Nerve growth factor(NGF) expression
in ovarian stromal cells(arrow) from
Hyeolbuchukeo-tang treated group.

The numbers of positive cells and the intensity
of expression are decreased compared with
control group. ABC immunohistochemical stain.
bar=30 um

Table 9. Effects of Hyeolbuchukeo-
tang Treatment on the Nerve Growth
Factor(NGF) Expression in Ovary and
Adrenal Cortex of Rats with Estradiol
Valerate(EV)-induced Polycystic Ovaries

Group- Ovary
Identification Stromal Theca A&ﬁgil
No. Cells 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 : sesame oil injected and treated

with distilled water

Control EV injected and treated with
distilled water
Treated EV injected and treated with

Hyeolbuchukeo-tang
— ! negative . + : mild positive, ++
moderate positive, +++ : strong positive
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Fig. 10. Corticotropin releasing factor(CRF)
expression(arrows) in median eminence
from control group.

V: 3rd ventriclee. ABC immunohistochemical
stain, bar=230 um

=
Fig. 11. Corticotropin releasing factor

(CRF) expression(arrow) in median
eminence from Hyeolbuchukeo-tang treated
group.

V: 3rd ventricle. CRF expression ratio is lesser

than control group. But statistically significant
is not shown. ABC immunohistochemical stain,
bar=30 um

Table 10. Effects of Hyeolbuchukeo-
tang Treatment on the Corticotropin
Releasing Factor(CRF) Expression in
Median Eminence of Rats with Estradiol
Valerate(EV)-induced Polycystic Ovaries

Group CRF Expression (%)
Normal(n=28) 100.0+17.59
Control(n=28) 110.4+21.7
Treated(n=28) 106.8+17.4

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

Hyeolbuchukeo-tang

9 Hge Fo)
Tl &S AT AT P ISR
_‘,:__

vl 7F 100% &<1=

2
>
El

oH(Fig. 14).
AR 222 AR, FAe] )
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=y
=
yu| _lm
&
M4
flo
=

54



The Journal of Oriental Obstetrics & Gynecology Vol.25 No.2 May 2012

:\ |
Fig. 12. Gross view of uterus from

normal group at 10 days after mating.
Fifteen embryos(arrows) are developed.

Fig. 13. Gross view of uterus from
control group at 10 days after mating.
Any of embryo is not implanted. Note
atropic and cystic ovaries(arrow heads).

Fig. 14. Gross view of uterus from
Hyeolbuchukeo-tang treated group at 10
days after mating.

Nine embryos(arrows) are developed.

Table 11. Effects of Hyeolbuchukeo-
tang Treatment on the mating and on
the Number of Implantation in Rats
with  Estradiol Valerate(EV)-induced
Polycystic Ovaries

Group-identification Mating Number of
No. Implantation

Normal-1 + 14
Normal-2 + 17
Normal-3 + 16
Normal-4 + 16
Normal-5 + 15
Normal-6 + 15
Normal-7 + 12
Normal-8 + 13

Normal Mean 14.8+1.7%
Control-1 + 10
Control-2 + 0
Control-3 + 0
Control-4 + 0
Control-5 + 8
Control-6 + 0
Control-7 + 0
Control-8 + 7

Control Mean 3.1+4.4%%*
Treated-1 + 5
Treated-2 + 9
Treated-3 + 7
Treated-4 + 7
Treated-5 + 9
Treated-6 + 6
Treated-7 + 6
Treated-8 + 10

Treated Mean 7.4+1.8%

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
Hyeolbuchukeo-tang

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

# . Statistically significant compared with
control group(# : p<0.05)
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