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WE:BH it 53t 2 29 £ A48 (PCOS) R X R IP Lo e Hvm iR 50 R SD R KA xF R4 (A A1),
A (B ) = FRINA(C ) MR EFTMAZAD 48) HEFEFFAHNZTAD, 4), 410 RABKAN 1A TG %L
H#EB(10mg/kg) , EASARKVAO0. | mg/mL kvl # 7 A0 1 &,#E421d, 284 PCOS A #RRDE,CARIMEF = F R
WR(270 mg/kg) , Dy 2842 D, 219 %) 3 § #3585 T (50,200 mg/kg) , A 2052 B 24K S B SRR 0. 9% AAMER,HFR 1 1, &S
21 do R R A ZE - A (HE) F &, MR K HUIP £ 240 2 09 % 220 25 5 5 40 i) & J e 48 (FBG) & = W B 7 (FINS) 5 5% A 303 9% sk Ad )
o 7 S8R (T) AT Ak A A & (LH) A= 4290 08 A R & (FSH) K F, SF 3 S e B & #4245 48 (HOMA - IR) ; R Western blot % & R 4B 4k A
J2 (PCR) ik 4] 9p S2 P & fig B AUBE 3 i @ (PI3K) & & 8 85 B(AKT) = 20 it 9813 5 8 % it 85 (ERK ) & & & 48 & mRNA & kKT
ZR BAKXRINLKRSHIESERAH, MBI G AR KR, Bmie B E A7, 2 %;C4.D 4A.D, AKX K A4
WA EFRA Y, RENERF B ET R, Bramp EZ3 B ARE R % 5 BAkE,C4A.D 4A.D: AKRKRA FBG,FINS,HOMA - IR,
T,LH,FSH 7K, VA& ERK % & % mRNA & ik K30 2 %A%, PI3K #» AKT & & & mRNA K-FHHEH 5 (P <0.05) .81 HEH
F AT R 4R PCOS B R R A9 M By Z 440, L7 98 &, L AUH] 7T Ak 55 84 PI3K/ERK @34 % .
KRR FHEF A SRS KR I £ 3 6k PI3K/ERK @84 ; M B Z k31
hE 2 %S :R932;R285. 5 XEktR SRS A X EHS:1006 —4931(2021)24 - 0050 - 05
Effect of Rehmapicroside on Ovarian Function in Model Rats with Polycystic Ovary Syndrome
HAN Tiwei', YUAN Fengling', WANG Yanpeng', ZENG Bin’
(1. Department of Obstetrics and Gynecology, The 981th Hospital of Joint Logistics Support Force of PLA, Chengde, Hebei, China 067000; 2. Department of
Reproductive Genetics,, Tangshan Maternal and Child Health Hospital , Tangshan , Hebei, China 063000)

Abstract: Objective To investigate the effects of rehmapicroside on ovarian function in model rats with polycystic ovary syndrome
(PCOS). Methods A total of 50 female SD rats were randomly divided into the control group (group A),model group (group B),met-
formin group (group C),rehmapicroside low — dose group (group D;) and rehmapicroside high — dose group (group D), 10 rats in each
group. Rats in group A were gavaged with 1% carboxymethyl cellulose (10 mg/kg),and rats in other groups were gavaged with
0.1 mg/mL of letrozole once a day for 21 d to replicate the PCOS model. After successful modeling, rats in group C were gavaged
with metformin (270 mg/kg),rats in groups Di and D were gavaged with rehmapicroside (50,200 mg/kg),rats in group A and group B
were gavaged with equal volume of 0.9% Sodium Chloride Solution. All rats were administered once a day for 21 d. The pathomorphol-
ogy of rat ovary was observed by the hematoxylin — eosin(HE) staining,the fasting blood glucose (FBG) and the fasting insulin (FINS)
were detected , testosterone (T) , luteinizing hormone(LH) and follicle stimulating hormone(FSH) were measured by radioimmunoassay , and
homeostasis model assessment — insulin resistance index (HOMA —IR) was calculated. The expression levels of phosphatidylinositol 3 ki-
nases (PI3K), protein kinase B (AKT) and extracellular signal — regulated kinase (ERK) proteins and corresponding mRNA in the o-
varian tissues were detected by Western blot and polymerase chain reaction (PCR). Results In group B,most of the ovarian follicles
were severely atresia,the diameter of atretic follicles increased,and the granular cell layer was squeezed,arranged sparsely,or even dis-
appeared. In groups C,D, and D.,the number of atretic follicles decreased significantly,the number of secondary follicles and corpus lu-
teum increased, and the granular cell layer thickened and gathered tightly. Compared with those in group B,the levels of FBG, FINS,
HOMA - 1R, T,LH,FSH,the expression levels of ERK protein and mRNA in groups C,D; and D, decreased significantly,while the expression
levels of PI3K and AKT protein and mRNA in groups C,D: and D: increased significantly (P < 0.05). Conclusion Rehmapicroside
can reduce insulin resistance and restore ovarian morphology in PCOS model rats,and its mechanism may be related to the regulation
of the PI3K/ERK pathway.
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1.1 XERAS5HY

4% : ASP300S TSR K HL EG1150 B4 34 |
RM2255 %4 A shie 5 R AL (T8 E Leica 23] ) ;CX43 7Y
8% ( H A Olympus 23 7] ) ; TCX1 = FMQ9013 7 ji
S G 3 BT A (b P a KR AT BR A F] ) 5 ELITE
200 % HL Yk AY . E — Blotter % %5 A% (26 [F Wealtec 2
Al ) ; Gls BUECHH B s R Ak R 42 ( i KRR RHE A
23 7] ) 5 CFX96Touch B 52 %8 5% 7 i PCR X (3£ [H
BD 23 7]) .

Wy S H oo R K%, 5k
135447 =39 — 1, &8N 95% ) 5 — HBUIK (o [ 1) o
B2 A BRA T, #HE5 72106064 ) 5 3k iy ik (7758 B 2
A BR N H] L S 22009132) 5 R H L LR 4 2 (7 M)
WAL TAH RN LS 177317 =30 = 5) ; AR K Y
IR (3 = RAEYEARBFT, Hit5 R C0107) 5K
F2s BRI 25 (FINS) (S2 8 (T) \LH \FSH JHCS 538 460
R & O [ 88 ) A 2 0F 58 L iS5 Bl
07451228, 0670R95, 0452R72, 0592R90) ; RIPA ZL fif ik
(CETAY TR < 1> HRAHE,#5h P0028);
PI3K .2 (% B(PKB, X FK AKT) .ERK B — actin HI1l]
FPi R 1gG 0 R EFERHE A BR A A, #5431
1 A1937,A1427,A0356, A2140, A0281) ; Trizol i 7] &
(& Qiagen A H), L5 A DD421) ; mRNA S 5% 56185
& RZOEE it PCR A £ (351 Promega /A Hl it 553
51 RRO47A , TK08045) ;

.6 HIBHEE SD KEL 50 H L [ IR K #5305

e, AT R (200 +20) g, S5 B W) AR PRV AT HIE S
SCXK (£ )2020 - 0013, ¥ & k5 UF 45 2020051786, 1
W N (23 £2)°C, AHXHRE N 60% ~70% , 6/ 12 h
IS S B R i) 5 1 RS A 7 500

1.2 HHERERE

50 HAR A xd R4 (A 41) AERIZ (B 4) .
THOARAL (C 4, PL R M A AR L A
(D4, D24, 4% 10 H oA R 1% R H FLeF 4
ZHEE (10 mg/kg) S HARSHRBAHSERE 0.1 mg/mL
e E B H 1R, S 21 d, LA ] PCOS K BB
R VER S 7 RIVEG , 5 R IBOK BB IE 7304 , i 5 5
Yoy et A7 BB L TE A0 i 2k 10 d 2 AMIRE, Bk
W 2 22 HEHTHE 2 (HOMA — IR) > 2. 8, iF B K5 78 & 1l
B o BT e, C 1E H U (270 mg/kg) '™,
Dy 4 \D» ZHK B 5 b 355710 S50 mg/kg 57,200 mg kg™,
A L B 2R HE S IARTR 0. 9% FAL B, 4 H
1R, 7%ESE 21 d,
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FRer (HE) G o, o P i 181, 76 5 30045 0 22 K LB £
HAURHIIE 221

MR “FTETR : AR ZS 2925 12 h 5 BRI R B, O
KL M FINS K 28 18 185 (FBG) 7KF-, 7145 HOMA -
IR(HOMA - IR = FBG x FINS /22. 5) ; 5% FH il 5 4 9 %
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mRNA 7K : B OP & 2H 41, Trizol ¥: 42 U RNA,
W5 SR cDNA 5 33, RN AR R AR 20 wL, K
ZMF 95 °C FAEYE 30 $.95 CHUARYE 5 5360 °C 44
44 s, 40 NMEH ;61 CRER N L B - actin /E AN
2, % 2740 ¢ B8 PI3K, AKT, ERK mRNA [ 4
XA .

K BRON B2 ARSI RIPA 240,
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B1 KRIMNEALRFERSE(HE, x40)
Fig. 1 Histopathology of rat’s ovary (HE, x40)

2.1 DREARRERESE

A YK EROP S5 A 1EF, W] LA HA Ot | A O B
AR AR 20 R SR RBORLR  HES R % B KR
2R Y™ EE A B PR D9 ARG K, AUk 4 2 B %
JE, HESIR B, EE 22K o C 4 Dy 41 .Ds 41, A1 6 R K
eI R YRR O T B AR, A 4 2 3 R
RAERHE WA 1,
2.2 I3 FBG,FINS,HOMA -1IR K ¥F

5 A4, B A KRNI FBG,FINS,HOMA - IR
KRB TR (P <0.05) 55 B 41He4s, C 41 .0 4l .
Dy KB E RS AR K S BRI (P <0.05), A
D, HFEIEART Dy 43R 1,

F1 KEKRIMES FBG,FINS,HOMA - IR /KT X + 5,n=10)

Tab.1 Comparison of plasma FBG,FINS and HOMA - 1R levels of

rats in each group (X =s,n=10)

w@H  HE(mg/kg) FBG(mmol/L)  FINS(mU/L)  HOMA -1IR
A4 4.27+0.28  23.71+4.52  3.94+0.60
B4 5.95+0.73"  45.18+7.23"  6.58+0.72°
o} 270 4.87+0.62"  29.45+3.31"  4.37+0.50"
D, 4 50 5.40+0.70"  34.83+6.74" 5.12+0.63"
D, 4 200 4.83+0.45"  29.53+2.49"  4.39+0. 48"

il AMLE P <0.05;5 B AR, P<0.05. F AR,
Note: Compared with those in group A,*P < 0.05; compared with

those in group B,"P < 0.05,as well as the following tables.

2.3 1% T,LH,FSH 7k

5 A, B A RRIMTE T.LH Fl FSH 7K F- 3
BRI (P <0.05); 5 B2HE,C 41.D) 4.0, 2HK
L AR 8 bR K- BB B R AL (P <0.05), H Dy 4B 1E

15&3: Dl gﬂoiﬁ"é‘méi’% 20
#2 BAKARMFES T,LH,FSH KFELLE(X £5,n=10)
Tab.2 Comparison of serum T,LH and FSH levels of rats in each

group( X = s,n=10)

@H  HME(mg/kg)  Tlng/dl)  LH(mIU/mL) FSH(mIU/mL)
A 5.12+0.67  8.43+0.52  5.18+0.72
B 20.48 £3.41°  64.28 +8. 13" 23.67 3. 48
(o 270 8.06+0.92" 19.37+3.42" 7.801.05
D, 4 50 15.40 £1.28"  43.84+6.33" 16.52+2.27"
D, %4 200 8.15+1.20" 20.16+5.70"  7.75+0.98"

52

2.4 DPEALH PI3K,AKT,ERK & mRNA 7k F

5 A A, B A KON E J PI3K FI AKT mRNA
3K K7 W B AIK, ERK mRNA 3R 3K 7K - W] 5 7t
(P<0.05); 5 B4l A, C 4 .Di 41 .Ds 2H K BB i
PI3K il AKT mRNA ik /K- B i 7+ 5 , ERK mRNA 3
KK R FEE (P <0.05), H D, 728 1bIEEE KT D4,
TEWLFE 3 FIlA 2,

R3I RAKXRIPEHAAS PI3K,AKT,ERK & mRNA 7k
Lk (X +s,n=10)

Tab.3 Comparison of expression levels of PI3K, AKT and ERK

mRNA in ovarian tissues of rats in each group( X+ s,n=10)

@A #E(mg/kg) PI3K AKT ERK

A4 1.00£0.15  1.00£0.07  1.00=0.09
B4 0.43+0.07°  0.30+0.05* 1.73 +0.25°
(o] 270 0.69+0.10°  0.56+0.04" 1.26+0. 16"
D 4 50 0.49+0.03"  0.41+0.08" 1.640.22"
D, 4 200 0.70£0.08"  0.58+0.06" 1.26+0.37"

- ——— —— D]3K
— ——— I —— — - AKT

S — — — - — L RK

_— GRS G C— S

A4l B4 CH4l D 2 D, 4

2 HBAKRRIPEALASH PI3K,AKT,ERK £ mRNA 7k F
Fig.2 The expression levels of PI3K,AKT and ERK mRNA in

B - actin

ovarian tissues of rats in each group

2.5 DREAASH PI3K,AKT,ERK EAHKRIEKTE

5 AR, B 4R RN E L2 PI3K Fll AKT &
26 38 7K S 247 B S B AIK , ERK 25 26 35 /K S 24 9 & T
F(P<0.05);5 B4LHLH,C 41.D0 41D 2K RN &
 PI3K Al AKT 25 1 3RIA/KFH4 B BT ERK 1 ERGA
KB B A (P <0.05), H D A28 fLiE K F D4,

PEUILZ 4.
3 itig

PCOS £ R M ZE (T Ml LH) K2, IR 3
g 10V R AR o A TR I 2% BN (Can = OBUIR sk 2 A% 41
fiil ) vl 3 PCOS — IR & AE R HiRGE " A PCOS & £
B 1 I R IUAE (IR A A PR LA IR, O AR 4
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*4 BAKRIVEMALAH PI3K,AKT,ERK EHRIXKTE
b (X +5,n=10)
Tab.4 Comparison of expression levels of PI3K, AKT and ERK

protein in ovarian tissues of rats in each group(X = s,n=10)

@R AlF(mg/kg) PI3K AKT ERK

A4 0.83£0.10  0.62+0.07  0.21+0.04
B4 0.24+0.05 0.180.04* 0.80£0.09*
C4 270 0.49£0.08"  0.46+0.05"  0.40 +0. 06"
D, 4 50 0.34+0.05" 0.25+0.04" 0.69=0.08"
D, 4 200 0.51£0.09" 0.45x0.08" 0.43 £0.06"

I A B IR T

N Hb AL AT S L AT R A - TR - PR B
TSR KT8 S HEDR T S Rl s, TR RVRE 45 5118 57
HAE PCOS B AR H L, M %t TR A9 1 I T RE R 14
HF B 4TI RE R o , X 1 SRS R A e,
PRI, 1 O Bl 8 2 206 M 0 1) Ml B AT O AT R X
PCOS HAT — BRI T E R AW 45 SR BoR , M5 5 T
AJREAR PCOS A7 K ER LI o T, LH, FSH, HOMA - IR
IOV RIS/ P G O R 5, 348 o 8 (A $k i, 394 J5 A
LA )2, HARYT PCOS B A S L — HOBUIK, it R 7
RIS o

PR35 G AY B k4, PISK / ERK 38 J&- 245
PCOS 5 TR JE 21 S fl 4215 PI3K / ERK 3 4 2 ik 1%
ZIEAR £ SRR 2 — 1 PI3K/ERK 3 [ [ 24
A S50 PR | JIE SR Rl A 8 96 T Y TR %% DI AR
R0 A Ry 5 R 5 R R L RS R IR - 1
(IRS — 1) EA Bl I 55 57 5t ( 22 1R Fn o 2 BR 5k % ) , 22
R Y 3 FE W R Ak %) B i %) PISK / ERK il 8% 7= A= 171 1
TYER AKT 1 PI3K /ERK 58 J& 19 F Wt & 1, i
P RE A B A T AR R R iR s B OCE
FEAE T o PISK 34096 1T 530 AKT M AH A% 55 75 21 41 i
i, AT 5 AKT (%% s RS 5T s, PCOS - IR
B E MR IRS -1 K 3 JH & LIRS - 1
(S307) (it i B2 Ak T+ 85 2% PI3K /ERK i % 2 BE B A5,
BEJG T T A AR s T 4 s IR T AR A
A, X JE PCOS - IR #AYK Bl HOMA - IR $8 80 i it
K207, 7 PCOS — IR A5 5Y J BRL o, 0k 48 L v B9 53 50k
A R S A L CYPI9AL Y 285K F&AK 5 1T T,
LH, FSH 1)z b )8 FUE SRR 19 F A O o ME B A0
FSH 7K P B — 2 BB TR T AKT, i — 202 ik T
PCOS - IR R K 248k &', % & 3 PI3K/ERK
W ESEAE PCOS 5 IR JEHz P S 221, mT B2 40 BH W ie
T2 B M5 5 5% S Ok B ff PCOS - TR, PI3K/ERK 1 %
FH G HE PR A il 2% TT BB S5 300 1 R g BN A AKT 7E
UREL R F R SCHEMER , % V)2 5 FSH 15 S 1 JUkL 41

i 534 , 552 i B S5 AORE 240 10 % 38 56 R0 BRI R B TR

AKT 858 /0N BRUFR, 20 S A JORE 200 i 1 B A0 s 524 DI 960 0

A OIS N, S TN B K R e R B

AN R B SEEE R WoR  H A T RE TR PIBK

AKT # H f mRNA (5235 7KF, [ F#AR ERK 8 H &

mRNA HYZRIEIKF-
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