«780 ¢ L¥gaatz. Drug Evaluation Research 35 413 S5 201845 B

SRR T X OD M R TN REAR T KR AVATTERA &30P E GDF-9. Egr-1 3%
e AL

B, o BT, oo sk !, gt
1 AdeEi ToK%, Wt B 063000
2. FRMEPDE B R B BE R, Wb &4 067000

W E: B BTSN N Sk A DR T ORRURIRIT VER L. AvE R 60 H 12 JAiS SD MEPE
KB Jbt B2 BRI ZR i . s KGR (124 0.64 0.3 gke) 4l A MM 4, ip N HRBEB G
YRELAE S THREIR TR, S 2ydl THEEE 14 d Jan il ig 4524, ELR4h 2436 do MR —MeRAS . REME, w Wi
FAIER P IS K BR 21 FRLI A 2R A s BAEIG G e MR B2 (ELISAD Al K SR ME I = P U s 3 (AMID . Viliss (FSHD.
BN E (LHD. METRE (B ACFAEML: el FUWSINTEA HINEL, SE2O6E i PCR (qRT-PCR) Al K Bl O 51
HRKAMEE T 9 (GDF-9). HAEK RN T 1 (Egr-1) mRNA FikAEHIZAL; Sz ALK B0 8 GDF-9. Egr-1 &
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Abstract: Objective To explore the therapeutic effects and mechanism of Kuntai Capsules on ovarian reserve dysfunction in rats
induced by cyclophosphamide injection . Methods The 60 12-week-old SD female rats were randomly divided into control group,
model group, Kuntai Capsules high, middle, and low dose (1.2, 0.6, and 0.3 g/kg) groups, and estrogen group. Cyclophosphamide
peritoneal injection was used to establish the model of ovarian reserve dysfunction. Rats in each drug group were ig administrated
successively for 36 d after 14 d of modeling. During the experiment, the behavior and the changes of body mass of ratswere
observed. Regular vaginal smear was done to observe the changes of estrus cycle in rats. Serum sex hormone levels changes of
antimullerian hormone (AMH), and follicle-stimulating hormone (FSH), luteinizing hormone (LH), and Estradiol (E2) were detected
by enzyme-linked immunosorbent assay (ELISA). The ovary morphology and follicular number were observed under light
microscope. Real-time fluorescence quantitative PCR (qQRT-PCR) was used to detect the changes in mRNA expression levels of

growth differentiation factor 9 (GDF-9) and early growth response gene 1 (Egr-1) in rats. The expression levels of GDF-9 and Egr-1
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in rats were measured by immunohistochemistry. Results Compared with the model group, the spirit of the rats in the Kuntai

Capsules group gradually improved, the diet was restored to normal, the hair color was luster, the color of the stool was deep, the

body mass was increasing, the difference was significant (P < 0.05); The disorder of the estrous cycle was obviously improved (P <

0.05); The ovary had mature follicles and the follicles grew well in the follicle cavity; The level of FSH and LH in the serum of rats

decreased significantly, the level of E, and AMH increased significantly (P < 0.05), and the expression of GDF-9, Egr-1 protein and

gene increased significantly (P < 0.05), and the effect was in a dose-dependent manner. There were no significant therapeutic effects

between Kuntai Capsules high dose group and Conjugated Estrogens Tablets group. Conclusion Kuntai Capsules could repair

damaged ovarian tissue of rats structure, increase the number of mature follicles, and improve estrous cycle and hormone level in

rats, which may be related to the increased expression of GDF-9 and Egr-1.

Key words: diminished ovarian reserve; Kuntai Capsules; Conjugated Estrogens Tablets; GDF-9; Egr-1; cyclophosphamide for

injection
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42 °C 30min. 99 ‘C 5min. 5 C 5 min %4 K
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Table 1 Primer sequences
JEH EIL B 1975 519K/ op
GAPDH st ZILY CCTCCTGAACTTGAGGCAGTTT 235
T TGTATTGTAACCAGTCATCAGCA
GDF9 I TAGCTCTCAGGCTTCCACGG 98
TGP TCCCATCTACAGGCAACAGC
EGR-1 LTI AACAACCCTACGAGCACCTG 183
T AAAGGGGTTCAGGCCACAAA
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AL,
3 #R
3.1 KRITAFZR

XK B O FHEEE, IS ELr, R IR
SR, RHAEVOKRNOIES, KEden, AT
W, PR BN, ip S SRR
JABHT RS P2 e, B R, RCEMEE, R,
REHYOKENZ, amd, Kk, wmt, AR

R, TH AR EETHREY (P<
0.05)5 3t 2% s 3 1 711) bk 4 B 5 S A e R 4 2 R B
m, KERShEErs:, WEWRIER, BOAk
B, KA, AT, AOmsi, T8 =ik
BERE TR (P<0.05); WERHET. KHE
KRR, ig h2i)E, KEREHOA TG, ta
Wz, YoKEZ, KEFMH, AEmy, FH=
JAS 2 TR (P<<0.05) . A5 45 5 W& 2.

2 ARTHHRREMTN (X Es,n=10)
Table 2 Changes of average body mass in rats (X *s, n = 10)

EAE | I 57 PN R LN

(gkg ) HBUGH 1 ERUGH 2 8 UG 3 8 EBUSE 4 A RS S A EEBUSSE 6 A dERURH 7 M
Hof R —  2285049.55  23420+13.71  239.29+9.45  246.58£9.01 256.58+9.54 26043823  270.94£11.06
FRY — 231201170 224.74+14.78°  220.94+13.53" 217.49+13.72° 210.17+11.69°  203.17+12.62° 197.67+11.25"
SEMER 7.5X 240.17£1048 247.57+9.67 252.97+11.52%  255.89+14.28"263.67+13.62"  268.17+13.61% 274.19+7.03"
ELal 107
PRI 12 226504940 22940+1138  236.67+12.05" 242.78+13.05% 247.33+15.98"  258.00£14.22° 265.36+9.79"
% 0.6 233434979 231.78+10.76  233.78+12.38" 236.89+13.86" 240.05+13.78"  248.17£19.21" 251.75+9.67"

03 23927+11.81 237.93+14.14  229.57+14.34" 229.06+17.64" 225.17+16.77"  227.17+18.08" 231.47+8.32"

S RALLE: TP<0.05; SHIRA L *P<0.01
"P <0.05 vs control group; “P < 0.05 vs model group

HMIFEAEHT

W 3 s, o AR B s s B8 4~5 d,
P KB A A BEHT R A R IS G 3 BT R
SIS R IRE K, A 8~9d, FTT KBS )
Bl B A LR, R gt 28 7 (P<0.01);
MR ITE T AL A A MEE 4K R L
BOMHH 20%. 20%H1 10%, XA L, %5
BTG58 5 MR ISHEAR A=A 70% K R ah1E
FIMZERL, H4E6MEERAR, ZEREFH
(P<<0.05).

£3 EREXRIERHTL

Table 3 Changes of estrus cycle in model group

3.2

2R i/ (gkg ™) 1k A HAHLE/%
ERIL

POpie — 0 0

F5E — 10" 100

SEMEBE 7.5%X107 1# 10

MR T 12 2* 20
0.6 2" 20
0.3 7% 70

Lt AL TP<0.01: SR P<0.05: LGl

WFE AL “P<0.05
P < 0.01 vs control group; “P < 0.05 vs model group; “P < 0.05 vs
conjugated estrogens tablets group
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Eix A b, SRR RS By AMH 7K
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(P<<0.05. 0.01); SEAIAILLES, K254 Rl
& Eov AMH /K-FHEFHE, FSH. LH BE K,
BAEFMEZER (P<0.05. 0.01); SxHEA L,
s AR I A S 2 A ME R A 4R RIS Eas
FSH. LH. AMH K-V IEW W22 s XAl 45
A L, AR AR I B K UG Eas
AMH [F7K I S B#%, FSH. LH 7B & T+,
R Eyw AMH K WRRAG,  LH /KW
Thidr, ERAEERE L (P<0.05). SR ILE 4,
34 KRINEALEEZTL

X B K SR O S AN B PRk, R TR N A7 AE D
WHCREIES, W WARINIER, IR, i
WL, TSI s BEAAR RRUR SEA 8 K
1, SRVRER>, BIRIREZ, ) mn] ILAF 4L
B AR e B R AR SN S AP AE BT, UVl
YA R, SRR g, K
FI AN EINIR AL, GREACRRD, FEARTNAN,
{EAFAE RO 45 A MESER X BRI SRR oy mT AL
FRIIEE, SRR, fATERGRIRE. W 1,
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4 ELISA XM ARIME FSH. LH. E2. AMHKE (X *+s,1=10)

Table 4 Levels of FSH, LH, E2, and AMH detected by ELISA in serum of rats (x £s, n=10)
21531 FE/(gkg ™) FSH/(mIU-mL™) LH/(mIU-mL™") Eo/(pgmL™") AMH (ng'mL™)
PO — 2.877+0.468 3.088+0.627 53.845+11.640 5.124+0.743
R — 6.7320.720" 5.043+0.836" 10.583+3.348" 2.129+0.397"
SRR 7.5X107 3.075+0.613" 3.106£0.575" 51.790+4.921" 5.11240.539"
B 12 3.112+0.795" 3.240+0.723" 44.850+13.641% 5.103+0.507*

0.6 3.080+0.741% 4.048+0.653%"% 29.209+9.658"% 3.881+0.674%%

0.3 4.930+0.835%"% 4.349+0.593%"& 23.7574£6.297"% 3.51740.509%%

XA LR "P<0.05; SEUAE: P<0.01; SEEMEMEAHLE: “P<0.05
"P < 0.05 vs control group; “P < 0.05 vs model group; “P < 0.05 vs conjugated estrogens tablets group

4

- TN,
WERHE 12 gkg!

E1 KRIPEHR

3.5 HEENERT GDF9. EGR-1 EAMKRIE
Ejxh Al by, ALK LIPS GDF-9,
EGR-1 MEAREH B, ZRrAARIYE
X (P<0.05); SFRAILLE:, K4 2541 KK 00
Hirth GDF-9. EGR-1 HEIREHWET &, =R
HAG 2 m L (P<0.05); MRERE A
KELUP I GDF-9. EGR-1 HFIRIE S 4GS E
FAWE, ZRESHUS%E WREED. K
74 K BLOY S b GDF-9. EGR-1 FIEH KLY
S5O MERER b A AR F L (P<<0.05). 4R
WK 2. 3, #5.
3.6 qRT-PCR &l GDF9. EGR-1 R RERIX
Eixt Al L, BEAAH K R IR Sk GDF-9,

FAZTH (X200

Fig.1 Morphological changes of ovarian tissue in rats (x200)

EGR-1 mRNA FIAW BEIE, ZRAHIFEX
(P<0.01); HHIRAILE, %45 2540 KR OPE T
GDF-9. EGR-1 mRNA R&H BT 5, EZRAS
RS (P<<0.05); BPZR K5 i) &K B gR Sirp
GDF-9. EGR-1 mRNA Fix 5L, g5 SR
F LR D, ZER RS T R
A EN AL, 2GR IR, WL (P<
0.05). iR W% 6.
4 itig
4.1 MREEEMRTIER

IR T S AR B SR A S« BRI )
(HOE. A B8 PR, 31207 ifsk,
JRET (g€ « PP BKIE ) 303 &2
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EIRTE 12 gkg ! THRIRHE 0.6 gkg !
2 KXEUIEH GDF-9 EAMERIE

Fig. 2 Expression of GDF-9 protein in ovary of rats

IhARHEHE 1.2 gkg ! A 0.6 gkg ! AR 0.3 gkg !
3 KRINES EGR-1 ERMKIX
Fig. 3 Expression of EGR-1 protein in ovary of rats
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AT RKIRZ R, e B, IR, TR Dy
I LGNS REREIR A LR AE L IR RIS
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%5 KRINEH GDF-9.EGR-1 EAFRIE (X £5,n=10)
Table 5 Expression of GDF-9 and EGR-1 in rat ovary

%6 KRIVE GDF-9.EGR-1 mRNA Fik( x £s5,n=10)
Table 6 Expression of GDF-9 and EGR-1 mRNA in rats

(xxs,n=10) (X E£s,n=10)
4153 %U%i A1 4159 %U%,/l GDF-9 EGR-1
(gkg ) GDF-9 EGR-1 (g'kg™)
pagic) —  0.176 5+0.010 5 0.183 8+0.084 7 o) —  1.820+0.218 1.7910.129
A — 0.1034+0.0056"  0.129 6+0.002 3" A — 0.219+0.140" 0.397+0.048"
ZEAME 7.5X10750.175 8+0.017 2% 0.175 7+0.009 6 EAMEY 75X 1.795+0.265% 1.728+0.164"
=h ih 107

WERHEE 12 0.1729+0.0184%  0.170 4£0.011 7*
0.6  0.138 2+0.005 3*** 0.136 7+0.010 5**%
03  0.121 6£0.011 6"% 0.138 0+0.009 3%

WRRHE 12 1.787+0.465" 1.714+0.102"
0.6  1.039+0.157%% 1.003+0.136™%

03  0.853+0.231%% 0.952+0.162%"%

LSyt a8 *P<0.05; RN TP<0.01; 5454 MM
AR “P<0.05
"P < 0.05 vs control group; “P < 0.05 vs model group; P < 0.05 vs

conjugated estrogens tablets group

42 KER—MBREUER

B ZH K SUHLREAC T FRAIR, U PRI I e 2
ST AT LA SR RN ST e, i K R AR
TREAL FARAKOPARAS, Ain il P I e
AR, A EEE AR, B 4 2 RO
%, KRB, WakE ey, Beak
A, KA, AT, RIsEdl. sl
BRI RN R AELRE, SR HE S IR T
KEATAIRES, 545G MEME R Gy7 3404,
43 FNIEREHR

I ATHIAR S T AR H &I O R
WILURZ KRG . A A% 10 b 52 40 A7 A A R, ]
LA AN B A 40 s IO 2 A H
2 FIIRHE I DR, oA A stk
B AN BATAE AL, SRR, AR
B Al 4 s B S A T AR 28 R I )
HARH: LA, A R A% R gl i =
SEAPNRFAE, H =R an Hu Al 2 301 AR
T AR A& EAMEARER, Ciagh:, Fenr
RS el o

1B B A TR A A iR KR A,
IR 20 K B %) 20y 1 JR S S 13 B B9 B34 26 DU RBAIC T
KEANBEAT DAL EHAL. RS
ShAr e AOK RGBT A 315 B Ik R, X
T I 1 2 J 3 1 7] B R R LA 5 B 3485 2% DO RE IR
R AIBNE A, e B I R e B e 6% 1 T
KEBAENBEEAKT, S8EMEMERT R TS

ZE5to

5t *P<0.05; RO TP<0.01; 5454 MM
FERAAE: “P<0.05
"P < 0.05 vs control group; “P < 0.05 vs model group; P < 0.05 vs

conjugated estrogens tablets group

44 KERHZRKFEZIL

AMH HAEKKE TSR DSEIE A
RE TR AN 0 A3, A PE— MW IR0 42 52 B v 14
SR 400 6 49—l (1 U I AMH KR
A A Bl B ORYELZE (1) KN, 2 H RT3 %
DhREMR N HERI TG br, AMH A g2 3l il fAAR R
JEOT I O YL 3% (BB, DT B 4 af KL O
WO ZEEE . RGO I B v RE O I R
AT, FRos N SR M & DI REZE . BEGl FSH M
LH I A L i) S e 91 5% % oh e ik, T
1) FSH AT LH 55 50 6 4 DhRE IR R, By K F
A FSH RAHAE, FHE) By nf LU 51 s bl
{fi FSH 1%

FERYZH K BRUMTS Erw AMH {1 9] S 41K, FSH.
LH WS T, 6B 51 5504 5% D) REAR N B o]
R, 5 ANEBER AR B, BTSSR EE
CIE == O @il =e: BN E I Eey 30 & SR iDN
BB S0 A Z R g X, Ui
R HERE S T R BRI ZE KT, S O S 4 2D
AEAR R IR
45 XFMRIIE GDF-9. Egr-1 1. ERFEMKIE

GDF-9 J2& f1 U RFGI M 4306 1), e AR BRI B
B EA R, S5 TINEMAEK. K8 K
o HEOR. PR, DURCBUR N MR e L T AR
GDF-9 71 4A JE UV Ak 28 SR IR IE Fn 52 IRy it A2 v
JECICHEAE T, PRANES IR I GDF-9 AEHE g £ 7
SR A AR L N AR ORI H s N H GDF-9 Ji
DR R /N BRI GDF-9 3 R S AR To i I () 4 2 104 T
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S US) g3 UESE T GDF-9 A4 2% 51 ¥ 17 7
REMIER, HRIABS, TN ME, Y5
il 5% The o,

Egr-1 fEARN 3G 12, 76 1 -2 k- gy S
EEEE RN, HAERW RS0, etk
GBI, SR RIAACT T, BN i
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