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Study on improvement effects of Jinkui shenqi pills on polycystic ovary syndrome model rats and the
mechanism

MA Liya', DU Jingwen’, ZHANG Tong’,ZU Zhaoxuan®’, GUO Shen’, ZHAO Shen’, ZHANG Minghao®( 1. Office
of Educational Administration, Henan University of Chinese Medicine, Zhengzhou 450008, China;2. School of
Medical Science, Henan University of Chinese Medicine, Zhengzhou 450046, China)

ABSTRACT OBJECTIVE To investigate the improvement effects of Jinkui shenqi pills on polycystic ovary syndrome (PCOS)
model rats and the mechanism. METHODS Totally 40 rats were given letrozole suspension instragastrically (1 mg/kg, once a day,
for consecutive 21 d) to induce PCOS model. Model rats were divided into model group, ethinylestradiol and cyproterone acetate
tablets (short for diane-35)+metformin group (diane-35 0.2 mg/kg + metformin 230 mg/kg, as positive control), Jinkui shenqi pills
low-dose, medium-dose and high-dose groups (0.5, 1.0, 2.0 g/kg) , with 10 rats in each group. Other 10 healthy rats were
included in normal group. Each group was given the corresponding drugs, once a day, for consecutive 30 d. Twelve hours after the
last administration, serum levels of blood glucose, insulin, estrogen (E.) , testosterone (T) , gonadotropin-releasing hormone
(GnRH) , follicle-stimulating hormone (FSH) and luteinizing hormone (LH) were measured. The insulin resistance indexes were
calculated, and the ovary coefficients of rats were calculated. The pathological changes of ovary were observed. The protein and
mRNA expressions of liver kinase B1 (LKB1) and AMP-activated protein kinase (AMPK) in ovary tissue were detected.
RESULTS Compared with normal group, the levels of blood glucose, insulin, insulin resistance index, serum levels of T, GnRH
and LH and ovarian indexes were significantly increased (P<<0.05), while serum levels of E. and FSH as well as protein and
mRNA expressions of LKB1 and AMPK in ovary tissue were decreased significantly (P<<0.05); collagenization of ovarian cortex,
increased number of atresia follicles and cystic follicles without cumulus, and follicular cystic lesions could be seen. Compared with
model group, most of above indexes of Jinkui shengi pills groups were reversed significantly (P<<0.05); the number of follicle at
each level was increased and no follicular cystic lesion was found in Jinkui shenqi pills medium-dose and high-dose groups.

CONCLUSIONS lJinkui shenqi pills can significantly improve

ABATE 4 T BT 5 (R T T H (No the abnormal level of sex hormones, insulin resistance and

292102310139) ovarian cystic changes, the mechanism of which may be
B BT A S BEST T P E RS T related to wup-regulating the activation of LKBI1/AMPK
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YERIBLEITRAS B . BT, AHOCHE ST 230, 4 B B =ML
AR R A5 A R RRUJBR 5 2R KB, b B B
(liver kinase B1, LKB1 )/ 11 2 1 1k £ 11 334 BiF (AMP-
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1.1 FEMNF
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)76 FRZS 1. RM2235 £ 8541 F L (72 [ Leica A #]) |
D3024R # £ 2 ey 3 8 VR B (i B0 LR e 4] S 5
A (b0 ) e A BR 23 W) 1. CX23 B2 W i e ( H A
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ABIAH]),
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& BF AU A bR R R R R B A BR A
A 25 (45 19032632, KA 0.2 g/kr) 5 K 9E-35 1 A
A 5 I 2 R A AT R 2 W (415 KTO62FL2 , ALA% 0.2
mg/ ) 5 FhER XU W [ T 25 A 245 o BH ] 2
A PR A (55 20031702, #UA% 0.25 g/ R ) 5 K Himk iy ([
b33 VIR AR AR PR 7] (15 C12785740) 5 B2 Y
R Y 2R A (CMC-Na) Il [ [ 24 52 Ak 22154 FRA F
(Fit+5-20160704) 5 TR AR R Yt i 2L 4L i 40 A 1
MR A ) BB BR 2 | CHE S 43 G S 190805,
20211009) ; #4015 2 HE B (estrogen, E.) |, S
(testosterone, T) . fi ¥4 B J# 2 FE it ¥ 2 (gonadotropin-
releasing hormone, GnRH) \ fi£ U i1 2 (follicle-stimulating
hormone, FSH) fi¢ # {4 E: 1§ & (luteinizing hormone, LH)
FIRT TR EBK 9928 1% R ARG (ELIS A7) £ 0 1 g e ik
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AW T RIS (153 5o FO06-1-1,H203-1-2 . H102-1
H090-1-2 . H297 . H101-1-2, H206-1-2) ; %t SP ik % £ .
DAB & 832050 &0 A A6 A2 S0 AR B A BR 2 ]
(FIE5-43 51124 SP-9001 . ZLI-9018) ; #adi f B LKB1 Hif4
i Ht K Bl AMPK HT /4 | TriQuick & RNA $2 Bt 7 .
cDNA G i &4 A R IGELE R A YR A R A )
(#5205 GB111236 .GB111919 .R1100.G3330) .
1.3 i

AHIFFE T 34 g fd e SD MEPE A B, 8 JE IS , 4
1 180~200 g, W I KM T B X AE 2 50 50 5 1) 97
%, s e PR RIS SCXK(1£)2019-0002, A K
B A 35 AT R B 2 R A B 2L RE L g0 &, S IR N
20~22 °C , X BE K 55%~60% , TF% EHE, KELA H
TOKFE o ARSI AR R Hh B2 25 KEp S sh (e 1 22
FSHIE LS DWLL202201010,
2 FHik
2.1 o EESHRY

IUfE: SD AR 50 H & M PEAR % 1 RS , REAILEEEX
10 HOMIER4H , HAT K Bld% 1 mg/kg T 5 Sk Mk iR 200
BER LR, #4221 d, AT PCOS AL, 1S 16 KIF
GRIEAT B R R, 24 8 fCBE T o] LA A b R A
el W BRERI R, R s A ) Y K R BEAIL
AR ke -35+ T HOBUNIA (35 32-35 0.2 mg/kg+—
FHOBUIR 230 mg/kg , P 24 501 48 22 S s PR A5 8000 ) R 4 [
B AUIE P R ARER4(0.5.1.0.,2.0 g/kg, HR IR NI R
GRGRAIE) B 10 H o 1E 2 RS AR 21 R GE B A A
F10.1% CMC-Na %W, 25 4 25 L HE B AN 259, B K 1
K, iEZE30d,
2.2 BMEAE

BARBARRFEE 24 hF BRI IE TS 1 gkg
SHEH R SRR, 18 3= 2 K HRIAL, LA 3 000 r/min 5.0
10 min, B35 T —80 °C FA74 A o B 5¢ e
REFEA B, HIEOP S, 2B R I 20, A R Kk i, W
LU SAMIIE A | U ARSIk 25 2% 1 v 1A J5 i FE - R
PRI SRR BN BLLH 4 = Hoh— {3 4% 25
FH I [T , o) — 1y ATV EGR VRIS T — 80 °C M i #fo
2.3 KERIME A mAEEHERA RN RESERnE
#HitE

BC“2.27 BT I8 B i, e B0 1 B 45 vk 4
Y, >R FH B BRSO 1A 6 5% 2% \E. T .GnRH .FSH .LH
IRV HH R 5 RHCPTHR &, e R IPs B =% 18
A X 25 B R 22/22.5.,
24 KRIVERBWITE

Ok A 20 KRR OP BT i SR i, IR AR S R
B, U0 B = U0 AR T
2.5 KRINEALRIEREFNE

H“2.27 500 FH 4% 22 58 T [ 7 () B B2 21, 2685
BE BRI RGBT A PR (4 wm) J5 iR
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2.6 KRINEALNHLKB1 AMPK EHRIEKFERIHEN

KR S 2E R ARG . B 2,57 10T i 4
B LU B e e K AR, HoOo 3P L TG V8, AP iR £
SEPIAE N M B R, E IR R 2R
A, 43 B i LKB1 (R B R 1:2 000) , AMPK (R B i
S 1:1 000) Bk, 4 °CHEE 15 ; 1 N — i, 37 °CHEH
20 min, A DAB 0, 28 [ KK w5, FRLAR AR R R G
1~2 min; AFhRR LA T53 4k, 28 B R K Pk oK (i3
M B R e, T DEE P g, K H Image-Pro Plus 6.0
B G 0 B A R R B e o X A RO Ot 9
(iintegrated optical density, IOD){H ,IOD {H it K , F/n1E
2R KPR
2.7 AKRINE AL LKBl. AMPK mRNA Rk /K
Lol

SR P SE A9 5 e PCRIEDEATARIN . BL“2.2" 10
KRB SLA ZUE B T3, LA Trizol 37 $2 B,
RNA, Ff 253 % 5% 4 1 cDNA. LA cDNA H B Hz #F 47
PCRYH4, #4574 ¥4 1ih 42, LA GAPDH A N 2, >k
FH 22281 0 AYEE mRNA BY26i5KF, PCR5 W)
FE 3 B4 S rE R R LR 1

F1 PCRIIMFFI R L= KE

EHAH SIHRERI(5=3") TRk

LKBI 3514 GCCTTGCACCCTTTCGCT 248
Fii14: AGTGGTGGAGCGCAGTCA

AMPK [-4#5147: CACTGGATGCACTCAACACAAC 153
i1 TCACTACCTTCCATTCAAAGTCC

GAPDH 3#514): CTGGAGAAACCTGCCAAGTATG 138

14 GOTGGAAGAATGGGAGTTGCT

2.8 FitEFHIE

48 % H SPSS 26.0 A TS 140 b7, i R
Bl x +s Fon , 4 M BRI R T 200, 1%
55 & 4 1) W A L 4R F LSD- K 56, 77 25 A5 55 K
Dunnett’s (#6556, #:5857K i a=0.05,
3 HR
3.1 KRIMFEPMmMYE. EEEKEERBERNIEHN
il gs R

55U 2 b, RSN 2H R BROMORE | iR 5 Z K A
B RZ AP B T 5 (P<<0.05) ; SR L, ik
Ye-35+ 2 FHOBUIICZE N 4 [ B <045 0 1 41K R kA
PRk -2 AR (P<<0.05) . S5 2,
3.2 XRIMEHE,. T.GnRH.FSH.LH 7K #4552

5 IE R 2 A, BRI 2 R Ui v H T GnRH A LH
T35 5 FH 25 (P<<0.05) , Eo Fl FSH 7K - 15 1 2 B A%
(P<<0.05) ; SIAYL LR, 18 9-35+— HOBUN AL Fi 4 [
B AL 2 R BRUMLYS 7 GnRH  LH 7K -2 & R AR
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K2 BAXRMFFME BEREAKERESERN
BERNER (x+s5,n=10)

it M8/ (mmol/L) BB/ (mUIL) RS i
g 568+0.12 9061008 2294007
fiAg] 1046:+0.10° 3.50+12% 15.11 4056
35+ AALAL 6214009 9.81£0.13 270£0.06°
SEETAH RS 880+0.14 2032£065° 795037
SEEHAEA 7534008 16624096 5562034
SRESAANEA 670£0.13° 1297+088" 3861024°

a: HIEH 4 A, P<<0.05;b. SHRIZE i, P<<0.05
(P<<0.05) ,FSH /K -3 i 2 FH 5 (P<<0.05) ; A 2-35+
FHOSUIA 4 [ AL v ) 21K BRI T B K P 3
2T B (P<0.05) , T K B FAL (P<0.05) . 45
I3,
x3 HAKXRIMFBEFE.. T.GnRH . FSH .LH 7k T

MR (x+s,n=10)

43 E/(pmolL)  T/(nmolL) GnRH/(mIUmL) FSH/ (mlU/mL) L/ (mlU/mL)
E&H $UT13S8 LISHOIS 35098377 6363+1210  S481£L73
g UAH035 LT0E02  4966%6.12 223835 656711052
WIS 5237211660 1165031 3L19£7200  6655+1176  4939+477
SEETURARA 3326021578 145040 306224600 5996+301°  5646£735
SEBTIUPRA 46111408 103T061° 334766 659347500 5301£7.08
SEBTASARA 3176E100 1502047 3819£824° 6467944 5135686

a: HIEH A AL, P<0.05;b: HEAIZ [hi, P<0.05

33 KRIPERFHKMER

HIFER2H[(5.69+0.40) X 10 TH8 , BRI ZH K LGP
B ZB(6.36 1 0.67) X 10 "B EH M (P<0.05) ; S5
ZH A, IR -35+ . F U2 1 4 13 5 < L4870 4ok
BT 2B [ 20 K (4.51 +£0.52) X 107 (5.55 + 0.45) X
107", (4.69+0.72) X107, (5.03 +0.45) X 10|13 i 3%
fE(P<0.05),
34 ARIPEAAFIBHEFHMELER

IE 2 KRR N S A1 2454 52 B, A5 GO0 T R A
2 KRB R AR S R A B2 KRR D £
R e IR A, PA A B 9 Je TG B0 B i B PR D gl e £ |
B R A 22 JEE /N, T UL Ryt B A2 5 IR - 35+
- FRUNRA K DR S A B Y AR e 3, S IR B 2
SEUT, A UL R PR R AR, O 0k 40 B 2 R R n L A7
FE /D AR AR 5 4 B B SALAPGR) ot 4 K LR 4 21
rRT LA 22 1) PRI B 6L RN G B Fr SR 1 B 96, B 96 A 40
2 JEE B sk /) 5 4 1B AR AL A e A R BRI SR 4 1
PN 45 20 P YL 00 4G 22, B9 9 500 200 if )23 52 B 14 o s S
TEEE T, FEAE /D AR A, SR DL DRy e AE . 4
RILE L,
3.5 KRIPEALAH LKBL AMPK EHRIAK TR
MLER

IEH R RO 40 K& LKB1 . AMPK 2 [
Pk, HIEH Y e, R K RN S 2 rp oA A i
LKB1.AMPK #1335 , HBH M35 10D (53 i FEAIK
(P<<0.05) ; S RILH HL 5, 1R 9E-35+ — FF XUIZH i 4 [
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Bl SAXRINEALNRBERSEEHME(HE 3
&,%100)

S HU4S F  2HR BRIP4 4 A K LKB1, AMPK

TR 13k, H A PE 2255 1OD (19 B3 Tt (P<<0.05) o

gL LI 2 K 3 RN 4,

B4

C. 1K He-35+ " H XUIRAL

D.ﬁl%'%%iﬂfﬁ?ﬁizﬁ E&BHSOUPREEA  F&BE LRl

4

2 BEKXRIMEALHLKBIEARINREALR

: -

C.3AHE-35+— F WAL

W= BHRIE (x400)

D.ﬁ%'&%iﬂf&%ﬂ%ﬁ E.aBEEA0uhrlEd  F eSO d
3 RAARIIMEALADAMPKELRIEWREA
AL F R RE (x400)

3.6 XRIPELALAhLKB1. AMPK mRNA &%k FE
Ry 25 R

5 W 41 g, BRI 41 K RN 5 4 40 KB,
AMPK mRNA 35 7K -2 8 3 [F& I (P<<0.05) ; 57
ZH PR, IR =35+ HOBUIZE Al 4 B B AL 4 K
FRLBP 20 21 b LKB1 . AMPK mRNA 3k 7K -3 5§ 2 7}
1 (P<<0.05), Z5F LS5,
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x4 HBAXRIPEMAL T LKBL.AMPK E BB 10D
ERMER(x+s5,n=10,%x10"%)

45 LKBI AMPK

E¥4 364,65+ 10.66 2507241727
R 67904423 1323242584
B35+ 21139 £49.04° 2854015135
SRESAIHEA 146.72£34.26" 2194242876
SEEF PR ED 21531 £26.14° 240452993
AEFLAAES 160.03£ 25,67 193.75£31.03°

a: SIEW AL HEE, P<0.053b: SEUMLL HAk, P<0.05
R5 HAKXRIPEAL R LKBL. AMPK mRNA &k
KRN R (xts,n=10)

45 LKBI mRNA AMPK mRNA
FE4H 1.00+0.00 1.00£0.00
fA 0.67£0.06' 059+0.09"
35+ RALAL 1.78+027 155£0.14°
SEES R EL 1445033 1.06£0.05°
SRESA A RS 1654029 116£0.15°
SEFRAAR RS 1314028 116£0.04°
a: GIERALILEE, P<0.05;b: SRR HEE, P<0.05
4 WHig

K ity s T o0 o) BT R PP R R 1) MR A e A R
PNIE AR IREN I E-S NI 2T R T Y E A 2 i
AR RG], F R it e i AL A Y PCOS 54 7Y
5 AR PCOS 5P 5 (kg Bl AR b A — 3", 3T,
AHFFE R FH oK i 75 e A K B PCOS 158 , 25 5L R R,
PCOS iR FLUIMIE o B, JFSH /K - 5 35 W%, T .GnRH .,
LH 7K -5 25 7t v, B9 8 2 o e Ak, AT DL B9 9 5 2 ek
Ap R RER )

HEE A PCOS 5 5 i GRS R A O™,
TR B EERG R R BEYRYT PCOS I 2L . 4[5
B ALLAZS R M 88 U S, B A B DL B AR
RRF AR EEASCIRAR BH A, 51 AR, DA B L FH P
7, R s, wE K A 25 Ll 2y I B o
24, #1352 A AR AVRTS ARZSAENE A K, 4 e 3
PIHE, E I GERT T RE 4 W 2 A T, Rk g [
Va8 BIBHRCRN 250, A HE-35 MM E 52 E AT,
X PCOS T8 F 4 0 HER R = S e R LA — 2 1
YRITVER 5 B OBUNI Oy 1 5 22 35 8801, T DA ok il 5 3%
P AW R AL, 4 B S ALAT PRI PCOS #i A
K RO Z B, B0 A5 S IR A, R IR AR AL
T 26 W 4 [ B SALXT PCOS AR 8 K Bl ELA A 47 1Y) vl 3
e

GnRH J& N i - T i1 it (HPG ) fli i = 2245 A
F, 0] 5 B A IR AR A GnRH 2 1R 45 4 )5 I8 35 LH
FESH (948 Whik 2, LH FSH.. E. FUAH 1 3 % 52 14—
AL PR RV T 50 5L s e 2R B 3R Y 40, 2 1T 5 )
PEHLAR Y S 45 A IR & & S HEIR i #, PCOS &
FARIIK 3 GnRH, P33 LH  FSH 435 J A7 , B)
LH 7K F-F+ 5 , FSH KV T B LH 7K E- T itk — 20 i
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S TR DT 76 PA A0 5 HE B B A 1 2 SR A, AR Y 4

JR I, 4 B B S ALAT T E. FSHK -, P& T .GnRH

LH K- i3k 3R W] 4 B B SCAU AT DA i RS 3R 2 bk

SR % PCOS.
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i p-AMPK, i1 )i 43 il A& 7 LI & ATP K,
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Hi 214 LKB1 . AMPK % Al mRNA 19 23k K- i 3%
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3 PR R E PCOS,
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