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BFE LT E, KPRFETRE(P <0.01), 5951240 105 3R] 0L JC i 38R 47 5K 09 16, 0K 48 it 2 50, 3420 DL, JIFIE 4 41 TRS-1,
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[ Abstract ] Objective: To observe the effect of Erchentang, Chaihu Shugansan, Erchentang + Chaihu
Shugansan and metformin on insulin receptor substrate-1 (IRS-1) and insulin receptor substrate-2 ( IRS-2)
mRNA and protein expression in liver tissues of model rats with polycystic ovary syndrome (PCOS), and to
explore the biological mechanism of relieving depression and resolving phlegm to improve insulin resistance of

polycystic ovary syndrome. Method: A model of polycystic ovary syndrome was replicated in rats by subcutaneous
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injection of dehydroepiandrosterone ( DHEA) under the neck and back. The control group was the normal group,
The model rats were divided into model group, Erchentang group (9.135 g-kg '), Chaihu Shugansan group
(6.615 g-kg '), Erchentang + Chaihu Shugansan group ( Hefang group, 9.135 g-kg™' +6.615 g-kg™'), and
metformin group (0.158 mg-kg ). The corresponding drugs were given by intragastric administration once a day
for 4 weeks. The ovarian and liver tissues of rats were isolated, and serum testosterone (T) and estradiol (E,)
hormone levels in each group were detected by enzyme-linked immunosorbent assay ( ELISA ), the
histopathological changes of ovary in each group were detected by hematoxylin-eosin ( HE) staining, IRS-1 and
IRS-2 mRNA and protein expression levels in rat liver tissues were detected by quantitative real-time fluorescence
PCR (Real-time PCR) and Western blot. Result; Compared with normal group, the serum T and E, level of
model group were significantly decreased (P < 0.01), the histology of ovary showed a large number of saccate
dilated follicles, thin granular cell layer and rare corpus luteum, IRS-1, IRS-2 mRNA and protein levels in liver
tissues decreased significantly (P <0.01). Compared with model group, the serum T and E, level of each group
significantly decreased (P <0.01), histopathology of ovarian tissue showed that the number of saccular dilated
follicles decreased, and the granulosa cell layer thickened, showing follicles of all levels, TRS-1, IRS-2 mRNA
and protein expression were significantly increased in Erchentang group (P <0.05, P <0.01), IRS-1 mRNA
and protein expression were significantly increased in Chaihu Shugansan group (P <0.01), IRS-2 mRNA and
protein expression were on the rise, IRS-1 mRNA and protein expression and IRS-2 mRNA expression were
significantly increased in the Hefang group (P <0.05), while IRS-2 mRNA was on the rise, IRS-1 protein and
IRS-2 mRNA and protein expression were significantly increased in metformin group (P < 0.01), while IRS-1
mRNA showed an upward trend. Conclusion: Erchentang improved the insulin resistance of PCOS model rats
more significantly than Chaihu Shugansan, and its mechanism may be related to IRS-1, IRS-2 mRNA and protein
expression levels of key signaling molecules regulating insulin signal transduction pathway.
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A LLF B T PCOS B N 5 A E AL, B
X4, T PCOS o 217 76 4 T AR % BH

. 46 -
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HHARE KK o A 5250 BT A A DG Bl ) 52 B 4 AR 1
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1.2 25y Kokl R A AR 5 COR 7 5 R
MR IT) e R I, Ay R 15 g, 2 A
15 g, AR%E 9 g, KA R 4.5 g SO H0 I HCH AR 4
CRem A1) S mi I sy R o7, b Jr . A 46 6 g,
FIA]4.5 g, 52 4.5 g, I & 4.5 g, By IO PR 6 g, 7
Mf4.5 ¢, R H®E 1.5 ¢, BRI + W@ (&
T RETAR A . bR 2 T R e 4
T, P AR v R 2 R A B IR B I e 24 R A,
M B 2015 AR R [ 2 ) S0 BE 4 C R R
PRAF#E o ZHOBUI R (38 i it 5 = 1 245 7 BR
oA, 0.5 g/, #it 45 H20023370 ) ; JiiE & 3 A
(DHEA, | i 2 s bk AE L BHE A R 2 | 5
C10098326 ) ; {4 5 F K 5y 7 (VLG 45 3 AE 2500 A
PR F]L500 g/ i, 1t 20160602 ) ; & B 22 (T) ,
W (K, ) T IC fe g5 W BRE U 7 ( ELISA) 358 & (V1
Il A S AT BRA F] L i S 1h 1901R) 5 95 R &R -
21 (HE) P a3 7 & (db st Z R SR A R A | it
520180727 ) 5 3 i Sl R &5, SYBR I & ( H A
TAKARA A&, #5435 AI21033A, ATI2394A) ;
YU R R Z IS (IRS) -1 — 4T, 4T TRS-2 —
PU, St B-NL3h & 1 (B-actin) — T (F&[F Abcam 2%
Al 54 Bk ab52167, ab134101, ab8227) ; 2 47t
S Pt (¥ E MDL 24 &, it 5 MD2141) ; PCR 5|4
b s s B SR EARFRTEA A A, 519
JEHN LR 1,

*1 5#HF7
Table 1 Primer sequences
EE7) 751 K /bp

B-actin 3% 5'-CTCTGTGTGGATTGGTGGCT-3" 136
N 5'-AGCTCAGTAACAGTCCGCCT-3’

IRS-1 i 5'-CTGCACTCACCCTAGACCCA-3’ 143
Ti# 5'-TGACTCCGAAATTCACGCCG-3'

IRS-2 % 5'-GCATGTTTCCAACCAACGCT-3’ 197

T 5'-GAGTGTACTCCATCAGCCCG-3'

1.3 ¥ #% Premium U570 BB A% iR vk 55, 5424R
R G A ¥ R B 0 ML (75 E Eppendorf A H] )
EG1150H #IA: ¥y 20 2143 3 HL, Histocore Pearl %I 4> 35f
P ZH 2 7K ML, RM2245 % 7 i) | #L (£ [F Leica
A s SHP-250 B A= AL 1 SR A (b TR 2 52 9 i &
AR 3 QuantStudiob Flex % 5 fif %% 9% o 8 PCR

(Real-time PCR) 1% ( £ & Applied Biosystems 2\ &) ) ;
Nandrop2000 %1 fi & %5 4b 43 ot 06 % i (3¢ H
Thermo Scientific 2 & ) ; 170-4070 #Y %5 & {3, 170-
3940 7 > T 4% F ol | 170-3930 7 T 7Y AL Uk 2R 4,
Chemi Dox"" XRS + %I fk 2% & 6 % Jie it A% AX (35
Bio-Rad A7) .
2 FiE
2.1 R SIHIKEEME " I R R 56 1
21 H i SPF 2% SD MR R, 38 W PEME SR 2 d J5 , 4%
PR EBENL > AL ] (44 FL) FIIE# 41 (12 2,
LRI 2H F 80F5 34 % T S DHEA 60 mg-kg ™' Ko 4
RGN 0.2 mL, %22 20 d, 1E%H T8 5%
RUESIRE MG 0.2 mL, 2L 20 d, T IEBLA 10
RIG AT 2 A (10 d) ik BUBA 38 106 7% 40 i vk
F, WKL Bl I A 31 00 28 Ak, 5 2 30 WL ¢ 44 o 2 A
BEEOl. THEBSHRE , IEF 4 A2 4 U
4 U ORRIEALBE , 43 5 U0 S A1 21, ] 4% 22 5 F R &) o
J&i AT HE e 005 O 55 20 20005 B 2 A8 Ak, LUK 2 B
RV ST A N .
2.2 BERIPEAL A 10 K iR I K BB TE
AN AZA SO0, W 2 DEF . 1 B
TE TR b A BR 19 E) 39T S L Sl L S R
MU FEAT s AR 2 B3 O R 00 LA 980 1 40 o 32
B A RE R, R SRR S R, T Rss S,
MNIE 5 2H M AR 2 4% W 4 HOAb B, OO LAl 2,15
HE 4L 0 %< 59 8108 28 = A8 4k, B H H 8 F W 4%
SN R e R ok S B N N L O €T
ek, P SLMORL AR 2 2 8 ~ 9 R AR RLZH BT nl L
OP S 2R, TC R BRI, TG O BR 40 S B
DRELMURL AN ZE 2 1~ 3 )2, HHES B i, 2D UL
A UEW] PCOS BEARY HE N7 L) o
2.3 Al Yy R R BREENL Y S 4,
B 8 H, i A R AL SR G A
BT RO, I DA IE & 41 (8 H) /X B
WRLEEAE TF LR WE 18 45 25, #e IR 5 s 50 4+ Le 49
B R RS R AR R 6 15" i
BT TR 9. 135 gokg T SRBIHRIT RCALS T A BT
JFHL6.615 g-kg s A MG T Wi + 4L B T
B, =7 R AR 9. 135 g-kg ' +6.615 g-kg '
XA 2H 25 -F — FF RO, 158 mg kg ™', TF # 2H Ko pE
R T AE R BRI K, 35K 1R, 23l i 21 T
4 14
2.4 BRARHUM RAbE TR AR, T 8:00
TRIREE AN EEOK . W H FR R B S L 10% K 43 %
.47 -
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TS JE s ST RR T, I 3 Bl IR o, IBCB B (A 2
FHTV 1 A= B AR K Pk 25 21 20 3% 1 4% o, o A ) B 3
HAET 2 mL RAEE N, 80 CIRAF T, 22 M 5P
FHNET 4% Z KPR, T HE Qe
JNE 20 380 WL GE 5B /b B, BT 2 mL R AF
W, -80 CLRAHE .
2.5 ELISA # KR THE, M&&E KR
BRI J5 R Bh Bk B T 4R BE A, #RE 4 b,
3000 r-min B0 10 min, 4> B ML o SE IR G
BEW 40 WL, B AR AR & 10 pL,37 CHFF 30 min,
VRV T 3 U, BRI S ming AN N FL N B 4
# 50 wL,37 CHFE 30 min, PEERMVER 3 K, B IK
5 min, £ AL 0 5 A 50 pL, B & 5 B
50 uL,RERE GRS 37 CHOGE A 15 min, K5
INZEEW 50 WL, ZE R FR X 450 nm % 4 A 45 4% L
MG A
2.6 HE (8 048 K R OP 5140 200 2 8 {3k
R L 5 R TR AT A7 5 A0 B S e 43 ) L4 pm
JEREHEAT 2 ) i, HE G 831 W56, FLAA e €5 1 (]
RIFARRGAD S min, LG4 30 s,
2.7 Real-time PCR ¥ A B AT E 24H 41 v IRS-1 Fi1
IRS-2 mRNA ik U E 4 2L 17 2) 3, trizol
1 mLEEEUFIE 40 20 2 RNA, I RNA 2841 43¢ 5t B
THRGEIAFE L RNA 3 B2 A0 2l B, B RNA 6 5% 5%
3 ¢cDNA, Fids 95 °C 30 s; PCR % :95 C 5 s,
60 C 31 s,40 9§ ¥, LI B-actin iy N & H,
2 MO mRNA Kk K,
2.8 HEPIRPEEIIERE (Western blot) il R Kl JH-
Y IRS-1 F IRS-2 ik $RHUIF 4 41
SR, BCA BRI E B VR BE AR S 2 vk B R
AR, D40 pe/fLRYE AT EARRK, TR EE
R P¥ B 115G B % PVDF JEE, 28 TRS-1,IRS2 — i
(1:1500),B-actin —#{(1:5000)4 CWFTK,
$r(1:2000)37 CHEF 1 h,ECL &6, T 5k KA
M R G R S PYDF I &6 R M%, I I i 441 K
FEAE, L H B (UK B/ NS 8 K EEEAE N S it
BT
2.9 it S B SR A SPSS 21.0 Gt
AT, A ER SRR x5 R
7, PRZR ] L3R FH I ST REAS o A6 3 5 22 2R ) L R
JH One-way ANOVA #EATSE 115047, 1 /2 J5 25 55 A
B, SR A LSD J7 3 40 B He A8 4 1R 25 5 5 T 25 AN 57,
P LG 3 £ Dunnett T3 J5 35 AN ARF A IES PR
¥, R AE S B, L P <0.05 N2 R A 4t
.48 -

3 #R

3.1 XRBUARBUR,T & E, KPZLEEn H
AT PR R A A RRARE LW 2R, 5IE
WA LR BRI R B T K 3 ETFE, KF
FRRE(P <0.01) ; SHIAILH AL, & 45 254 T KF
WFETREE, KPRFIR(P<0.01), W2,

F2 BRAFANKRERE,TRE, KFELHHM(x+s,n=8)
Table 2 Effect of each treatment group on changes of body weight,

T and E, levels in rats(x +s,n =8)

) T T E
13 ka ﬁg);f Jmgl gL

EH# - 260.6 +24.6 0.31 £0.07  81.55+5.38
HEiAY - 263.4 £13.7 2.50 +1.23%  47.64 +6.53%
il /377 9.135 272.6 +22.9 0.41 0.12"  74.51 +3.729
SEHIB L 6.615 262.8 +22.9 0.56 £0.20"  79.48 +13.16"
il 15.75 268.5 £18.8 0.45 £0.18"  78.77 +9.23"
THXAK 1.575x107% 265.8 +14.6 0.43 +0.16"  76.24 +5.94%

FE:SIEWHLEYP<0.05,7P<0.01; 5HAH HE P <
0.05,P<0.01(£3,4),

3.2 XPRRIVEALURB AW IE#H A RR
YRS UG T AT W 2 A B AR SR TR R B B B B
WOk 2 RS, 2 R 8 ~9 BB AEE,
TR 20 R AT D K a A IR B 9k B v, IR DI Y
B 20 e 8 5 559 e 3 2 () J5 4 A G A B 0K 240
M2 E >, 2R 2 ~3 2 HES B, A G A H
B SRR LA, 25 FH 24 20 AT D IR O v A
Pl /D B Y0 AU A R AR R IS R, 2 5 ~6 )2,
BRBCE IS 2 R ULAT B P () 2 O 9 R A R B
L L,

3.3 XPREFAE4L4 IRS-1 fi1 IRS-2 mRNA #ik
P/ B S ol o N A I R Nl W T2
i IRS-1, IRS-2 mRNA #AKF R #E FHE (P <
0.01) ; SEAIA L #, — BRizm 4l . 48 A wi T w4l &
A 7740 IRS-1 mRNA kK FEWHE EF (P <0.05,
P<0.01), = Frzmd b F+ e i B0 s — Rz 4R
ZH BN IRS-2 mRNA E AR EFA(P <
0.01) , 56 B AT HL 4 & 5 75 20 TRS-2 mRNA JC i 2
PE2R. &3,

3.4 XPREFNEAZIRS-1 J IRS2 R B K
M2 5 OE B 4 b A, R T A1 K BRI IE 41 2
IRS-1,IRS2 H [ £EW B FH (P <0.05,P <
0.01); 5MA A &, —Brzmal, — F A4 &
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ALIEWH B BEAIA; C ZRA A D. S5 B i Hl4L E. & Jr 4l
F. Z BB (181 2 [A])

1 FHFHWNARIMEHLRFEZHIM(HE, x50)

Fig.1 Effect of each treatment group on histopathology of ovary of
rats (HE, x50)

x3 ZAFHXAREASR IRS-1,IRS-2 mRNA £k Kk E 8
M (x+s,n=8)
Table 3 Effect of each treatment group on IRS-1 and IRS-2 mRNA

expression in liver of rats(x £s,n =8)

21 5 Fld /g kg ™! IRS-1 IRS-2
E¥ - 1.059 +0. 224 1.033 +0.284
LT - 0.216 +0.059%  0.384 +0.081%
3] 9.135 0.875 +0.173*  1.193 £0. 308"
S5 T 6.615 0.508 +0. 137" 0.841 =0.429
e 15.75 0.552 £0. 164> 0.732 +0.438
UK 1.575 x10 7% 0.322 £0.087%  2.042 +0.798%

45974 IRS-1,1RS-2 & 4 %k W & FFH (P <0.05,
P <0.01) ; %ef s AF 4L TRS-1 SR KRB B BT+
(P<0.05), WE?2, %4,
4 itig

VLAFE R, 22 4% B 55 25 5 AiF B B R 2 BB AF T
R, O 8 FE E I B 10 2o A T T A RO P g
BRI E B 2 — W5 R IR & PCOS 1) 3¢
W5, 78 PCOS 1y A& v i 4l 45 2 HL A7, = 20 A
SEA W R AR R B
KZEFEHINHR PCOS kA IR ) FE K ZH T

-actin e S S
TRS-1 S s S S s s 180 kDa

TRS-2 WS wn M e s w105 (g

A B C D E F
B2 PCOS KRAFAEHL IRS-1,IRS2 |H FRXRK)
Fig.2  Electrophoresis of IRS-1 and IRS-2 protein expression in

PCOS rats liver tissues

Fd4 EBEFAWNKRAHELELR IRS-1,IRS2 EAFRIEKFHZIE
(x+s,n=8)
Table 4  Effect of each treatment group on expression levels of

IRS-1,IRS-2 proteins in rats liver tissues(x +s,n =8)

45 F /g kg ™! IRS-1/B-actin IRS-2/B-actin
Ew - 0.383 0. 062 0.358 +0. 150
i - 0.224 £0.066%  0.161 £0.059"
/377 9.135 0.499 £0. 120 0.340 £0. 142%
S 5 A 6.615 0.380 £0. 144> 0.248 0. 095
il 15.75 0.372 £0.062%  0.361 £0. 136"
ZH UK 1.575 x10°*  0.450 +0.073*  0.404 +0.035%

W 25 A B T B T M
P RS ) P o V15 95 5 22 £ 2 3 B 40 0 f £ 5
ST AT IR 0% R % 6T B JL IRS-1
55 TRS-2 215 B 2035 1 5 i 72 ) T 26
(1 FUZR 1195 3 PR R M A 23 2 % TR (9
A

B Ay PCOS 10 % 95 5 = I 0
X, i T ORI T
AR, S FACHL BB, B0 P A, 2 I T R
20 AT PCOS 15 R LR 1L A A I
W JFFA B35 6 R Sk 2 AR RS2, L
AR NP6 1 & PCOS 9 1Y 3 A9 R L 2 — , I HL
B2 N A B 2 TR 2k 2
mE %

— AU RO R AR 07 L9k ) 5
BT LB B R R 24
SES AL B R T S L
(B85 ), K BUF I 2 (2 J7 3, BT th B |
T NIER R R R LT s
RN E Nt > S E
P50 FARG 2B F 07 IR, AT o 5
Wk BB HL . B + S B — T A
WOXE DHEA 5 811 PCOS 408 B T i 41 41 IRS-

. 49 .
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1,IRS-2 mRNA Fl1 8 1 % 1k (9 5% Wi, 48 15 A AR 4k 7%
BARYT Z 9 9N BLLR G AE W A W A LT .

ARG EE R o, B KBRS T KF
B3 LI E, AKOF B R B, B 54 2195 3R] 0L K
YRR YT IR O, FIURL A0 M2 A, AR L, K
PCOS # AV g 57 jL ). & 253697 5, SA A4
PO, &5 25 107 T KW R R, E, KB
T, 51 L4 2005 BRSOk 5k B vt £ H b
720 602 38 RS, T L 45 20 B 3, S o 4 SR R L FE
PCOS #E RV K R P A7 76 A AR P BEL i s B SE il . 5
IE B 20 L, AR 2 R R IRS-1, IRS-2 mRNA K&
HEARIBEE T M, IRS-1 5 IRS-2 207 i & RAF
SEREENFEEMILEND, HEARBEMER
A TR B EER R o A 526 3 W] RV R0 S8 L
BT 8 PCOS #5171 & B A9 IRS-1, IRS-2 mRNA
FIEE 1 3R 3K K, I HL 38 o 5250 25 R F k3, —
Ak B P JE 2 PCOS AL K R Y IRS-1, IRS-2
mRNA FIEE [0 55 4% 0 B I A A 12 38 Ol b 3%
FKHTHZEFEPCOS K4 IR EZHRMIMHE,
PACHE 5T R, B AL PCOS &9 Y 56 55 1K
B, L J PCOS % 1 F v i B8 4 LS 1
PRAE PCOS & Ml e W10 AR 2 B0 b #6545 1 %2
TEH o IR IR K, H 50% ~70% ) PCOS
BAEMEA IR, H kA JF K AT e J2 5 %M 06 . IR
PiHe % A 2 PCOS £ A K R IE 4 4L
IRS-1,IRS-2 mRNA Fl £ [ 3K 35 /K °F, WA 1M 52 i
PCOS g & Z HLHT , g% PCOS SR . HACHF 52
WESE T i ZARPT S B IIAR Y, hE I
oy, By R AT K A AL B T a2 IR H R,
PR3 4, 32K il G, AN RE S 8 AT R, K R AN
bV 3P A AP B A L K 5 RS SOAS BB IE A HE,
15 VA PN TG R, T i T 9 Al R 2 PCOS, {H L AE
FH & 4% 0T BE 36 8 o Hfh oy T S B, A R Tk — b
AT o

Zi b fir ik, DHEA i 51 PCOS #8581k [ b /7
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