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_ABSTRACT

Effects of Guisinhwan on the Ovulation and Ovary in Rats

Kyu-Hwan Ahn, Seung-Jun Lee, Chang-Min Choi, Sim-Keun Yoo
Department of Oriental Obstetric and Gynecology,
College of Oriental Medicine, Wonkwang university

Purpose : This study is to examine what are the effects of the Guisinfuvan(GSH)
on the ovulation and ovary in rats.

Methods : 4weeks Female Sprague-Dawley 12 rats of weighting 160-180g, were
divided into three groups including the GSH oral administration(4mf/kg)
groups(4heads) and GSH oral administration(8ml/kg) groups(dheads). Then we
observed changes in the serum concentrations of FSH, LH, and estradiol(E2) and
the histological changes of ovary and the immunohistochemical staining for
progesterone receptor 1n ovary of rats.

Results :

1. GSH didn't make a difference as compared with control group in serum FSH
level.

2. GSH didn’t make a difference as compared with control group in serum LH
level.

3. GSH significantly increased serum E; level.

4. GSH significantly increased ovulation in histological observations of ovary.

5. GSH tended to decrease immunohistochemical staining score (ISS) of atretic
follicles in immunohistochemical staining for progesterone receptor in ovary.

Conclusion : GSH influences ovary to increase the ovulation of rats.

Key words : Guisinfwan(GSH), estradiol(Eg), ovary, ovulation.
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Prescription of Guisinhwan(GSH)

g% 4 B

0w Rehmanniae Radix
R Preparata 16

it # Dioscoreae Rhizoma 8
HIZE8 Corni Fructus 8
®% Poria 8
MRT Lycii Fructus 8
8
8
6

#H " Eucommiae Cortex
#KTF  Cuscutae Semen

T Angelicae sinensis
= Radix

Total amount 70
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305f REHEAIZIZ TBSTE k¥Estsch
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gist Aot

7) et iRE

TRAERY HFitEN BRES AlA
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HHEHECE Tukey test9t Dunn's
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1. fMfirh 328 BEd vXe pE

1) FSH @&} Xl 8

m FSH BEe HEHAAMe
0.700£0.419mIU/me {2, 4mé/kg3} 8ml/
kgo) FHEAS 148 T KA HREF
NME &% 0.777+0473mIU/me et 0.245
+0177mIU/m¢s) FSH fih BES 29
o R 4nl/kedt 8ml/kgd] BEA
< 148 B¢ REI FRBEF AboldA
M FSH BE T S22z Bhe
#5827} 90 tHP=0.155)(Table 1).
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Table 1. Level of FSH in rats treated with Table 2. Level of LH in rats treated with
GSH GSH
Number of FSH P Number of LH P
Groups Animals (mIU/m¢)  value Groups Animals (mIU/m)  value
Control 4 0.700+0.419 Control 4 0.135+0.0843
4mé/kg 4mb/kg
GSH 4 0.777£0.473 0.155 GSH 4 0.180+0.0668 0.661
8mé/kg 8ml/kg
GSH 4 0.245+0.177 GSH 4 0.140+0.0726
MeantSD Mean*SD
Control: Saline-treated group after pretreatment of Control: Saline-treated group after pretreatmer: of
estradiol estradiol

4ml/kg GSH: 4mi/kg of GSH-treated group after
pretreatment of estradiol

8mé/kg GSH: 8ml/kg of GSH-treated group after
pretreatment of estradiol

e LH RBEs HEidAMe
0.135+0.0843mIU/m¢ G 3, 4ml/ke Smé
/kge) BEAE 148 B WS
FAME £4  0.180:0.0668mIU/ me o}
0.140+0.0726mIU/m 2} LH i S
HAo HEREE 4nl/keTt 8me/ kel B
BEAE 148 F<F 1ZHS FEH Al

AX i LH #Ec SitEnez &
pkole FER7E 91 THP=0.661)(Table 2).

Table 3. Level of E; in rats treated with GSH

4ml/kg GSH: 4ml/kg of GSH-treated group after
pretreatment of estradiol

8me/kg GSH: 8me/kg of GSH-treated group after
pretreatment of estradiol

3) Estradiol(Ex) #BE AL
m E BEs B 5”??"“*1 15
14.00pg/mi R 4me/ kgt 8me/kegd] &
FAE 140 Tt KRET EHEFAMTS
£ 4 27.10+19.75pg/mi 2} 17.35+14.45pg
/e, WREHA 27]9) FEEF Atol
A Mid E BET HITEMNOE FXK
Qe XREZ B3P (P=0.033), 3 HWZH
of W& 4nt/ke) HEALS UH FC &
ﬁ@ HEREOA FEPERSE EERIUT

mE vehd oH(P<0.05)(Table 3).

| PlA= BE
16

Number of Multiple comparison
Groups Animals E2 (pg/mb) P value procedures”
Control' 4 16.15+14.00
4mt/kg GSH? 4 27.10£19.75 0.033 1 2 3
8ml/kg GSH® 4 17.35+14.45
Mean+SD

Control: Saline-treated group after pretreatment of estradiol
4mi/kg GSH: 4mt/kg of GSH-treated group after pretreatment of estradiol
8mi/kg GSH: 8ml/kg of GSH-treated group after pretreatment of estradiol

T by the one-way ANOVA and Dunn's method
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2. R X E pE

1) PRgiel MR

Ml Ppgiol A — & IBM(secocondary
follicle)9} B #FHfz(mature or graafian
follicle) ¥ #f%(corpus luteum)9] HE
Ao} B R, BEHAAE 37510470
R 4nt/keTt 8ml/keS] HEAE 14H
T HEY BRBIME £4% 480171

Nt 61.8+11.570 9t 2709 EEEHAAM
PR DRME = HWRRES) wiE) AEE
A ®imy RS HH3(P=0021), 53
8me/kge] WHEAE 148 TU% BMT B
BRRFS WO vwlslAM HEEMeR
Bude ERE UEHATHP<0.05)(Table
4)(Fig. 1).

Table 4. Number of secondary, mature follicles and corpus luteum in both ovary

Number of

Number of

Multiple comparison

Groups Animals follicles P value procedures?
Control’ 4 375+10.4
4mt/kg GSH* 4 48.0+7.1 0.021 1 2 3
8mi/kg GSH® 4 618115
Mean+SD

Control: Saline-treated group after pretreatment of estradiol

4ml/kg GSH: 4mt/kg of GSH-treated group after pretreatment of estradiol
8ml/kg GSH: 8mi/kg of GSH-treated group after pretreatment of estradiol
T, by the one-way ANOVA and Tukey test

-~

.. Figure 1. More ovarian folicles and corpus luteum are
identified in the ovary of the 8mé/kg of
GSH-treated rat for 14 days(B) than controi(A).

2) PR REBRIE8N Emi
REMBILRY e TET AY
Fpol HA G ASE S4()e= 3
A3, REao] mE we FYHH), F
TEGE(H), BEHEFHE EHSE
ok W 2709 FRRAA REAS
LB Hufa E PRO] BHEMHE2 —KIP
fael BUAIRMES  SERIIEMiE(granulosa
cell) o} IpREMAfE(oocyte)oll A= 2FokA ol

A 7AekRde A BRHAID, Hgst
PRI M (theca  cel)ll A& 2FFA 9
BHES Yot =3 mAIRCAAE 4
el BASKORME (atretic follicle) F FR4FS]
T3 ff(smooth muscle)oll A ekeFA] o] A
BB Az FHHENLH, Lt
PRE L #iff(ovarian epithelial cell),
IR EHEMR 2 9E EEMRdAs
PR Bl A (Fig. 2, 3).
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PRoj oigt GliifeEny Lo
ofx AU BN el B
el A Hfad AT E YW 27)9
HERE AtolodlA H#Zs 7] $j3te] o}
o o] HEstgTh
* R IR IR P (immunohistochemical
staining score, ISS) = (2} fijge]
B X1+ (FFEHEA Y] # X
2) + (FFEY SRiEY # X 3)

RIS AT MY Y
e HEHFNA 72054646910 4 md
ke 8ml/kegol HE NS 148 F¢ &
e HBIFAME &% 13.250:9.8789}
5.250+2217Q 0.9, HIEHH 2709 &k
B OAbolol Al HiEMEMCZ BT %=

RE A ATHP=0.241)(Table 5).

BAsDBdl M o] REREREE HIB
Bol A 4775042032092 4me/ kg Sme/
kgol EBHS 140 T R HEREY
AME £% 32.750+22.5008} 31.500+
14271} vlS HWEFD 2709 FEH
Abololl A #AtEAIC.Z B ERE
Holxe gtovt W wlslAd 270
o HERFEES PRo U SEREBREHE
B ste Hae B oh(P=0.450)(Table 6).

=% giEel FHmolA PRe BHEE
AHE ER, HWEBRF vlsiN BEHIE
WS EEFFA PRo] @3HAl R
E 52 2AcKTable 7).

Table 5. Immunohistochemical staining score (ISS) for PR in the secondary and mature foliicles

of the ovary
Groups Number of Animals ISS P value
Control 4 7.205+4.646
4ml/ke GSH 4 13.250+9.878 0.241
8mé/kg GSH 4 5.250+2.217

Mean+SD

Control: Saline-treated group after pretreatment of estradiol
4mé/kg GSH: 4mi/kg of GSH-treated group after pretreatment of estradiol
8ml/kg GSH: 8me/kg of GSH-treated group after pretreatment of estradio}

Table 6. Immunohistochemical staining score {ISS) for PR in the atretic follicles of the ovary

Groups Number of Animals 1SS P value
Control 4 47.750+20.320
4wl/kg GSH 4 32.750+22.500 0.450
8mé/kg GSH 4 31.500+14.271
MeantSD

Control: Saline-treated group after pretreatment of estradiol
4ml/kg GSH: 4me/kg of GSH-treated group after pretreatment of estradiol
8ml/kg GSH: 8m/kg of GSH-treated group after pretreatment of estradiol
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theca cells show weakly positive
GSH-treated rat,
follicles of the control show strong positive immunoreactivity for

Figure 2. A, B) Granulosa cells of the secondary and mature follicles show
: strong positive immunoreactivity for PR. Corpus luteum and

reaction. (A: 4mé/kg of
B: 8mf/kg of GSH-treated rat) C) Atretic

PR. D) Otherwise, atretic follicles of the 8mf/kg of GSH-treated
rat show weakly positive reaction.

2 Figure 3. A) Smooth muscle of the fallopian tube of the

Table 7. Immunohistochemical staining for PR
in the smooth muscle of the
fallopian tube (- negative, + weakly
positive, ++; moderately positive, +++;
strong positve)

Immunohistochemical

Groups staining intensity

Control 1

2 +

3 ++

4 +

4ml/kg GSH 1 ++
2 +4+
3 ++
4 ++

8me/kg GSH 1 *
2 ++
3 ++
4 ++

Mean+SD
Control: Saline-treated group after pretreatment of
estradiol
4mi/kg GSH: 4mé/kg of GSH-treated group after
pretreatment of estradiol
8ml/kg GSH: 8mi/kg of GSH-treated group after
pretreatment of estradiol

control shows negative immunoreactivity for PR.
B) Smooth muscle of the fallopian tube of the
4méfkg of GSH-treated rat
positive immunoreactivity for PR.

shows strong
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BmAZI ORKEe] mES (@ifEAI7]H,
LH¢} o] estrogen®] 5 g U &<
t}. Estradiol(Ez)2 estrogen®] —ffo g
Rl A HWE I LH, FSHY H-&
wol AWEd [kl =™ ¢(feedback)
o] Himog REMI=E LSt HE
o BRESE, ol SRR S8 IR
kRS LIER HiR o) BB T
_% ﬁw&—‘?}anZ“).

A EBO mrh FSH s $REF)
AEe 0.700:0419mIU/me B3, 4ml/kes}
8mi/kgol BEHS 148 Fo HEIT F
BEAME K4 0777:0473mlU/ b}
0.245+0.177mIU/me G o v, $EBRF 270
o] EERF AlololM me FSH REE #t
ez BHIsE ERV AT
(P=0.155). ifish LH = HEHAAE
0.135+0.0843mIU/ml 1 32, 4m¢/ kg3 8me/
kgol HEANS 148 FoF #HHT HERH
AXE  £%  0.180+0.0668mIiU/ mf <}
0.140+0.0726mIU/m QY o™, HWEHA 2
Mol EEE AteldlA m LH BEs
mEateme g Eue ERI AU
(P=0.661). i E» #EEE HEHAA
16.15+14.00pg/meF 3 4mi/ kg 8mi/kg
o] BEAS 140 T RET FEHAF
Ne £##% 27.10£19.75pg/mSt  17.35+
1445pg/meA o™, BT 2789 HER
B Abolol Al i By BEE M2
2 Brie ZRE HIY1(P=0033), &
3] BEREI dnt/ked] BWEAS 148 F
Qb RET WEREE AbololA MEERS
2 E%IT B/mnE JeEioh(P<0.05).

Piigel HEAES AHRTA follicled]
BE-S luteal phasedll A fafFstd thg
follicular stage7}#] #4751 primordial
follicleoll A1 primary follicle, secondary

follicle(preantral follicle), tertiary
follicle(antral ~ follicle)}& AX B
graafian follicle7}x] BESTE o] Bf&
tho] A preantral follicleo] 4@+ K
W7t A= gonadotrophin®] &S WX
¥ gHAMmeE dojur, I Lk Bk
| A2 E] gonadotrophin®] HEE W&
t}. Folliculogenesisi#f2®} T = £ 39] R
#E x4, & B FSH7E kFtshd
A SERE AR S
system-& #Este] RSOl 4mblE B
g3y, o] & e vt AEEY
5-7F 0] T2 SRS vig ER3t &
ORI = RS FEStAl g4
PN e Hrse wRstA Hed, ol
= REKY 98] estrogens} inhibin,
718t o8 EREC o T :ES %
BHHRIZE Swe @E7 27 HE
PEES FRHA  atretic
follicle2 2z ™). EHIiRANE
R M 2208t AN EBE oW
1 i HiEEe EBx LH surge®: &
#E3 LH surgert dojvbm 28-325H]
wholl HEgpel UoluAl =TT B
follicle2 corpus luteumo 2 W&# =
3 FZEsol ¢td A2, 8-9H A involution
ol fEE T

x gERAME AR HEAS &N
Eg So Pifie] MEEARE T M
il FREAlA — & Ip i (secocondary
follicle)9} BX#AIFfi(mature or graafian

aromatase enzyme

ol ol&

follicle) 2 ##%(corpus luteum)e] #E

Aol B &IE, HEHAAAME 3751047
A 4ml/ ket 8ml/kgd FE RS 14H
ot wHE FEHEFAME £4 43071
et 61.8+11.5/44 k. 2709 EERRFElA
PR DERE #re HRECl wis] FEE
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BEAO BB BN PR MXe BW

A #/mwE RS BYxP=0021), 53]
8mi/kgo FEHNES 148 T KR B
B HERHA v HABEHSE
BIRE ERE LEHITHP<0.05).

x HRERA - 3d HFEAS KR
& Brol HEEF vIs|A E9 M #
Bt A2 eE Ekos EmE H
ol EJ HBBEMWOE FEERTF —KIP
Bfi(secondary follicle)9} BLZAIRAE(mature
or graafian follicle) 2 3 {8(corpus
luteum) ] By} FitEHOZ FRIAA
#Bings BRAFa do] HEA AR
o JREolA HEDP PRl RS (R
g Aoz B

Progesterone2 estrogen®} o] Jisi
TEFor WIAKY BN 2 MR
Feoll BfRsle AHZol= 3=2Eo|Y
PR TES BT EE aiiEe] 22 3
AT} estrogena SifEdlA SWEHo F
=, B R §e L£ERHfES BFEAI
1}, progesteroned FHiEolA F=2 i
HI a4 R BIRREAMNE S
o O EEES RIS EK FEkHES
mEl, HiRel FiE KR #3E AEE
Heopel M R FiREE S f’Ffﬂa‘:‘r

S2Fo] ol"d EE (Ffﬁﬂ
I ZB/EY Ml Gl ol ZEE
o} E o] receptor7t 917] W]v—oltﬁ o]
receptoro] A} T 2E9] HES ¢od
fae] #agel ERLE L, 59 By #
BB e 4B RéidMe M
o) BEX, Aol oA ET.

Progesteroneo] fFfig ezl 93|
Me EfiEd Fadte ZAHES o
o Hastdol £%2y KES e
A HBz o s22 fd FH
< HM]3r) AsiMe ZE2EY BRER

m[o

% m[n i rl

ojlz} AR BMLEHS #Es)

A= EGEEE’J B/ 2dx Ao
2E ZHEY FEE G F A T
LES Emééﬂﬁﬁ%ﬁ«%(cytosol assay),
RSN ¥ REHEBILEY HEkEo
R&EHA Aok £MBHSNES ZF
o) BE 2 HEd EAHY BES
AT 4 flohe REEC] oY, &
BXHS FIASE EAE XAREEY
4 Qo EEYAe FIAsoRt 3
WATHY B8 (retrospective study)Zt A
festths fEEol FEdEd. ki Zud
T 7 A He MEHRES HRsln F
e KBREE 9 F UdE Aol Ak
LBME) Gefa kol TP,

A BB A4HE mE JsoA PR
o hE GEMEILEN Red KRe
B2 HMAEMeE FRIe ERE R
ol A& kAT HWEE wlsA BHE
e #EEF EEFA PRl ERSH=
Fsoiiael Ui feRREEsrt mast
E AL B Bl vlFo] Hs W
EEAS Y FEd R R B
BRAA SEMME mEEse &ES
3 e WS ®Rs Aok LI
o) Wi ET P oJstH progesterone
o] PRMiMiES] FhFE(apoptosis)dlx BHEL
g Aoz AZEHAAR e K HE
REAME PRE T2 HRBBEAMNET
FAsIRREcl A B—3HA BEIIE REE
BPth ol PRol IS RAsRER
BRI & JYote BE T Joen
FEEHO olE MESL UL wEEK
U&g muth = Llgie] HREER
o) o]3}W progesteroned FIE 57 f
fael FiZEo] BREFO =R OiH ERE
B BES WHEed MRY Aoz A

R fob flr s
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Zaig oy A ol ostd IR kg
Mol N PR THe A BmeA &
Stth ¥ WU MEI T BEmQ W
£ @d BEAS PR BHA) WHES
RS geAsiol @ Alolw, PR} BRKL
EREE HEC REEIAE Emr
Hgest HEY Aoz Bpdc

V. & &

Bz B TR mREE HEA
o Hegnat BRERE RS GotE 7] 8
FENS EE B RofEs & m
o FSH, LH, estradiol(E;) #E <] #lw}
PRiio) FHAKERW Wk ¥ PR REMM
L8y REmRs B3 et 22 &
F£E €Ak

1. ish FSH #iE v WS ZBEH
ol HEHIE R/ ddY.

2. ffith LH #BEe HEHS g5
AN BEMEIE ER7F AU

3. m E EEE HEH v i
BN BEMHENE BIE JErW

4. SPHe] MRS HEE Hls)
HERHAA BBl HEMUA Ein
T RS RAT

5. PRglo)A PRe] SRifsi{b2fy 3R
BT RS HBREl vl EEAFAA
BIsADRHES] et gei@iEgrt B
Lale RS BYoy, HEHS

At

ke #R2 Hol, BEAL ARY
Ppgtel fEMiste BOS mEAYIE XK
F7F & Ao E BREY, KA Fi
e PRI BEtstdM e Mk BHENQY
Woes Tal 2 odnst &l dsiA

= o 3] MHste Rl LEY A
o2 Bxdd
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