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”ABSTRACT”

Review of Experimental Studies on Estradiol Valerate-induced Polycystic
Ovarian Syndrome in Herbal Medicine

Tteul-E-Bom An, Dong-Chul Kim
Dept. of Oriental Obstetrics & Gynecology, College of Oriental Medicine,
Daegu Haany University

Objectives: To observe the effects of Herb medication on Polycystic Ovary (PCO)
in rats.

Methods: Riss (Research Information Sharing Service) was searched for Oriental
medicine about PCO on 200072014. So, Experimental studies using PCO model
induced by Estradiol Valerate (EV) was selected to analyze how effects they were.
Consequently, 10 studies published on 200072014 were selected to analyze about
weight of model and both ovaries, the number of follicle and corpus luteum, the
level of serum Androstenedione (ADD) and total estrogen, the level of Nerve Growth
Factor (NGF) and Corticotropin Releasing Factor (CRF), the crossover rate and
the number of implantation.

Results: Among them, there was significantly difference between treatment group
and control group in weight of both ovaries, the number of follicle and corpora
lutea, the crossover rate and the number of implantation.

Conclusions: The effects of Herb medication was observed on making weight
of ovaries with PCO to promote. The study about effect of Herb medication on
NGF and CRF with PCOS had to be conducted. The further research have to
focus on treatment of subfertility and infertility, that is field showing the advantage
of Oriental medicine.

Key Words: Herb Medication, Oriental Medicine, PCOS (Polycystic Ovarian
Syndrome), PCO (Polycystic Ovary), Estradiol Valerate
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A AFo] 68F Vol & 137 = EV 2dd) dgsigen, 7 F & 7
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2dS Stress, Cold-stress® 53}t 1079 d+te g2r= Blusty] &
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We AgSel EVE FAS] fEstd 1089 =R A
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Table 1. Selected Studies

Author Subject Journal

The Journal
2007 Of Oriental

Nam E]J, Effects of Jeongkyeong-tang on the Estradiol
et al. Valerate-induced Polycystic Ovary in Rats (JKT)

Gynecology

Yoo YK Effects Of: S]zzbgz'hmnﬁapchangbudodazp*ta‘ng on The JQurnal

ot al ’ the Estradiol Valerate-induced Polycystic Ovary in 2007 Of Oriental

: Rats (SCT) Gynecology

Lee YK, Effects of Gwibi—tang on the Estradiol Valerate-induced 2008 rg;eojr?;rl?;l
et al. Polycystic Ovaries in Rats (GBT)

Gynecology
The Journal
2008 Of Oriental

Kim HJ, Effects of Changbuyeukgun-tang on the Estradiol
et al. Valerate-induced Polycystic Ovaries in Rats (CET)

Gynecology
Lee I Effects of Yongdamsagan*taz'yg on the Progregsion The ]Qurnal
ot al of the Estradiol Valerate—-induced Polycystic 2010 Of Oriental
’ Ovaries and on the Conception in Rats (YST) Gynecology
Yun M Effects 'of Gaeu]]jjmjtang on the Prog.ression.of t'he The Jqurnal
ot al * Estradiol Valerate-induced Polycystic Ovaries in 2010 Of Oriental
: Rats (GIT) Gynecology
Effects of Ugwieum on the Progression of the Estradiol Thtienslizs‘i)efr S
Lee YK Valerate-induced Polycystic Ovaries and on the 2011
Conception in Rats (UGE) ngyupg
University
Yang JM Effects Qf J Okyeongjongok*tang' on jthe Maturgtion The ]Qurnal
ot al * of Follicles and NGF Expression in Rats with 2011 Of Oriental
" Estradiol Valerate-induced Polycystic Ovaries (JJT) Gynecology
Kim JD Effects of Ojeok-san on the Matura?:ion of Folllicles The Jqurnal
ot al ’ and NGF Expression in Rats with Estradiol 2011 Of Oriental
' Valerate-induced Polycystic Ovaries (OJS) Gynecology
Bae SJ Effects of Hyeolbuchukeo-tang on the Estradiol The Journal
ot al ’ Valerate—induced Polycystic Ovaries and the 2012 Of Oriental
’ Conception of Rats (HCT) Gynecology
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20 cist 2L Aoy nE

1.087°

1.016

0.95 1 1.08 1.1
Ratio

Fig. 1. Ratio of Treated to Control Group
on the Body Weights of Rats with Estradiol
Valerate (EV)-induced Polycystic Ovaries.
* 1 Statistically significant compared with
control group (p<0.01)

5%
B-AA7e) 4YFEY o

Table 3. The Weights of Paired Ovaries of
Rats with Estradiol Valerate (EV)-induced
Polycystic Ovaries

Paired ovarian weight (mg)

Normal Control Treated
JKT 96 46.7+ 69.777
SCT 96 46.7+ 69.9"

GBT 1034 37.4% 75.8™
CET 103.4 37.4% 54.3™

YST 81 54.3x* 73.8™
GIT 81 54.3x* 75.5™
UGE 81 54.3% 71.4™
JT 76.5 42.3% 58.4"™
0JS 76.5 42.3% 57.4°
HCT 76.5 42.3% 58.9"

* 1 Statistically significant compared with
normal group (p<0.005)

t . Statistically significant compared with
control group (f : p<0.05, T+ : p<0.01, ¥+ :
p<0.001)

JET
SCT
GBT
CET
Y3T
GIT
UGE
T
0J5
HCT

2027777

0 D.I5 II 1.5 é 2.I5
Ratio
Fig. 2. Ratio of Treated to Control Group
on the Weights of Paired Ovaries of Rats
with Estradiol Valerate (EV)-induced

Polycystic Ovaries.

3. 4% 3% A
e Ageld A

—

s
g]ﬂ ol;ﬂ x%cﬂou:]’ _rl:ﬂ/k 11/_}_3:_ al Ur/g

1 AA—

8 TERE, HRILE AR, WY,
AN Y, BN TS, PREE B, A
oA Fold AFolE HJtH(Table 4).

AX o thk thEate] GE B A

o

T HER HS W, FAdEd A5
wyxol A A ARGS Fo% AF
ANA izl g X2 Hl&o] 7h
F Eskon, 2xdRE o Ay HEAG
EHPER Y-S T AFtolA dxT
gk XXt G2 = Hlgo] M =9k
tHFig. 3). FA9] A5 fifieks FA%
Al A =t tigh HX]Tte] A 5
vl &o] 71 =k th(Fig. 4).

HI 4G dAdEet dAAGEE
BE AFNA AX|7to] gzt Hl3|
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F7F AQed, AAGE] B K

i 1 E3

L E IR, B, SR, gl by wgen, ddEel 2
* 3 .
‘:]j_

pausisy
T
=

BINT s, PHEZ BV, filakolA A

A7to] izt e Folg xolE B H &o] 71 vtk (Fig. 5)
R, GG A ERG, ISR Ratio=B/A

W, ABER, TRASHE VS, B ol A A=tz dx 9 A F
T3 Aol HAY. HfEE] A5 B=xxo 4X 2 34 &

Table 4. The Number of Variable Stage Follicles and Corpora Lutea in Rats with
Estradiol Vlerate (EV)-induced Polycystic Ovaries

Normal Follicle Abnormal Follicle
Second Follicle Mature Follicle Atretic Follicle Cystic Follicle
Control Treated Control Treated Control Treated Control Treated Conrtol Treated

Corpora Lutea

JKT 225%x 47  288xx 557 (8%xxx 275 388+ 238 2.13#xx 413"

SCT 2.25%x 463" 288+xx 563" 6.83+xx 438" 388«x 2 2.13xxx 613
GBT 25%x 43 15%xx 36" 186xxx 87  23xx 057 16%xx 617

CET 25%x 38  15xx 43" 186#xx 88" 23xx 11 16%xx 53

YST 5% 65 35#xx 73" 134xxx 90™  Grxx 31 0.3%xx 38™
GIT 5 45 35xkx 53" 134xxx 99 Gwxx 44 0.3%kx 18"

UGE 5 75" 35kxx 76" 134xxx 93" Grkx 267 0.3k 4677
JJT  65%x 79 6.1xxx 101" 104% 88 38xx 1.8  24xxx 49

0JS 65%#x 73  6.lxxx 93" 104 8  38xxkx 28  24sxkx 38

HCT 65+« 84 6.1xxx 98" 104 9  38xxx 167 24kxx 46

* © Statistically significant compared with normal group (* : p<0.05, ** : p<0.01, *** : p<0.001)
t : Statistically significant compared with control group (f : p<0.05, ¥+ : p<0.01, ¥+ : p<0.001)
KT __\.?{3;:_

scT —1 S058"

GBT—_LJ;\ZEL"

05»2357"

m—_u—\zoss"

G _—uﬂ—‘ 1514+ 16,3337

T —_Lns_‘ 185687 21?:SecondaryFollicle

ols _—1—123—‘ 1525+ OMature Follicle - C IIIZI ]'5 2'0

1,282 .
HET . . 1 1607

L L i
1] 0s 1 1.5 2 25 3 3s
Ratio

Fig. 3. Ratio of Treated to Control Group
on the Number of Normal Follicles in Rats
with Estradiol Valerate (EV)-induced
Polycystic Ovaries.

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

Ratio
Fig. 4. Ratio of Treated to Control Group
on the Number of Corpora Lutea in Rats
with Estradiol Valerate (EV)-induced
Polycystic Ovaries.

t : Statistically significant compared with
control group (f : p<0.05, ¥+ : p<0.01, T¥+ :
p<0.001)
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Fig. 5. Ratio of Treated to Control Group
on the Number of Abnormal Follicles in Rats
with Estradiol Valerate (EV)-induced
Polycystic Ovaries.

+ : Statistically significant compared with
control group (¥ : p<0.05, ¥ : p<0.01, T+ :
p<0.001)

] 0885

4. FAo X9 NGF 23

NGFE= EE dFolA ATl Ae
HlopsHAl, xR = Gl H s
733HA,
stA HHAEFAJG. o
oA AW HE

et E71E 5 1R St 7 2EE &

= Bgke ek Zth(Table 5).
o] A e M= AR R
L EE B ol A s Z2stoll Ws) A X 5to]
TAPETE 7P wren, daef b4
= HE_BES fEElM 7h

AP =7 A YESoH(Fig. 6).

Ratio=B/A
A=tz NGF ZdAH=
A=

=
B=A 4 NGF 3874

o

Table 5. The Nerve Growth Factor (NGF)
Expression in Ovary of Rats with Estradiol
Valerate (EV)-induced Polycystic Ovaries

Theca Cells Stromal Cells
Control Treated Control Treated

JKT <1,§5> (1.+25> (1575) (1.+25>
SCT (195 (1.195) (1.375) (1.375)
GBT (14750 (1375 (2  (15)
CET (g5 (3 @ (17
YST ) (25 (25 (75
GIT () (169 (5 (1625)
UGE (5 (5 (25 165
T (1195 0625 (1875 (1.25)
OIS (125 (1) (8 (1L37)
HCT (1 155) (0625) (1875) (125)

: mild positive, ++
strong positive

- ! negative, +
moderate positive, +++ :

JKT M1
sCT —_ELB_‘ i
caT 1078

CET —_D.IL‘ 0eTs
YT —nﬁ%stﬂ

GT H 0813
UGE M 07s

T —_m 0867

! U.F 0se9
HCT I—_D.SSEE1 0867

o oz 04 06 as 1 12
Ratio

Fig. 6. Ratio of Treated to Control Group on
the Nerve Growth Factor (NGF) Expression
in Ovary of Rats with Estradiol Valerate
(EV)-induced Ppolycystic Ovaries.

WTheca Cells

Ostrom al Cells

s

5. Ald3tEol A9 CRF ©d
q

2E AFox CRF ¥A4¥r$Y A%
© ETAA Aol Bls] oA =%
S B AT EAAR FL3A 94
Ae Zol7F AT (Table 6). & A
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TolA AR xR Hste] @
o B SH LR WA AR T

AP =7 o Hliste] 7Hd Sk
Sy YoM E f =

o] ] oLoH;].(Flg 7)
Ratio=B/A
A=tfzx3"¢] CRF &
B=A2¢] CRF %

Table 6. The Corticotropin Releasing Factor
(CRF) Expression in Median Eminence
of Rats with Estradiol Valerate (EV)
—-induced Polycystic Ovaries

CRF Expression (%)

Control Treated

JKT - -
SCT - -
GBT 122 108
CET 1225 108
YST 117.9 105.1
GIT 117 105
UGE 1179 105.1
JJT 1104 106.1
0JS 1104 103.7
HCT 110 106

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

0961

0964
|

084 0 ISB 0 I88 U.IQ u ;':IQ U.I94 U.IQB 098

Ratio
Fig. 7. Ratio of Treated to Control Group
on the Corticotropin Releasing Factor
(CRF) Expression in Median Eminence
of Rats with Estradiol Valerate (EV)-

induced Polycystic Ovaries.

o))

¥F ADD, Total estrogen % =3
ﬁ—é ADD¢®} Total estrogen< 2} 4711 ¢]
=& &A=, Total estrogen
AS TGl AT ADDS] 3% il ek
I B Bl A X 2T 7l
[e)

3k AFolE HFH(Table 7, Fig. 8).

Ratio=B/A

A=t Z72] 8% ADD, Total estrogen
6’]—3]:

B=*]x]*2] &% ADD, Total estrogen
o

Table 7. The Serum Androstenedione
and Serum Total Estrogen in Rats with
Estradiol Valerate (EV)-induced Polycystic
Ovaries

Androstenedione Total Estrogen

Values (pg/ml) Values (pg/ml)

Control Treated Control Treated
JKT - - 153060 115.18™
YST 181 186  262.3%x 2326
GIT 181 21.9" 2623 2437
UGE 181 227" 2623+ 2406
HCT 0.116« 0.168 - -
* 1 Statistically significant compared with normal
group (¥ : p<0.05, ** : p<0.01, *** : p<0.001)

+ : Statistically significant compared with
control group (f : p<0.05, ¥+ : p<0.01)

. ] 114
101+ 1,254
412
1.028

087 0.929 0.917 117 =
0.752" lae ©

{08

{04

{0z

. . . . 0
JET ST GIT UGE HCT

Fig. 8 Ratio of Treated to Control Group
on the Serum Androstenedione and Total
Estrogen in Rats with Estradiol Valerate
(EV)-induced Polycystic Ovaries.
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2 BETNA 100% =2 =Fol7F &L
ok BENEE IS fErEke] tlZ2atell A
2rkg] ol Al 2ol FRIE Y H A+
A= 6t ZFo] FRlEHAUSH,
MFFEHE s dlZ2To A 3nkg] oA,
A A= 8utE] EFollA Fido] gl
o Al A7 BFoAA frejgt Zfolzt Q)

= ol B
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fr 32 Rl Jo ox ot

T4
o BENEES I,

oAM= 1.4vt], MAFEEEol A+ 3.1
ntEl 2 o] 247 1257, 12,57,
14.8utg]oll B3 folstAl A AL A X+
& Z}7} 647+, 6.9vHE], 74AvIEI 2 2T
of Hl3] fostAl BektH(Table 8, Fig. 9).

Ratio=B/A

o

Table 8. The Number of Mating, Implantation and Implanted Embryo in Rats with
Estradiol Valerate (EV)-induced Polycystic Ovaries

Mating Implantation Number of Implanted embryo
Control Treated Control Treated Control Treated
YST 4 8" 2 6 1.4 6.4
UGE 4 8" 2 6 1.4 6.9
HCT 8 8 3 8 3.1k 74

* | Statistically significant compared with normal group (* : p<0.05, ** : p<0.001)
t : Statistically significant compared with control group (p<0.05)

Ratio
w

Mating Implantation

NLHThE;HD‘EI:‘;'ﬂar\EEﬂ
Fig. 9. Ratio of Treated to Control Group
on the Mating and on the Number of
Implantation in Rats with Estradiol
Valerate (EV)-induced Polycystic Ovaries.
+ . Statistically significant compared with
control group (p<0.05)
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