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1L-6, IL-10 7K ¥ ; 8 [ 52 9% B35 1 (Western blot) 4347 % 4 Bl 8 20 21 th JAK2 ,STAT3 ,p-STAT3 Fl IL-6 FEH I RAE., ER: 5
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Effect and Mechanism of Longdan Xiegan Tang on Polycystic
Ovarian Syndrome Model Rats
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(1. Guangzhou University of Traditional Chinese Medicine (TCM) , Guangzhou 510405, China;
2. First Affiliated Hospital of Guang zhou University of TCM , Guangzhou 510405, China)

[ Abstract | Objective: To study the therapeutic effect and mechanism of Longdan Xiegan Tang on
polycystic ovary syndrome ( PCOS) model and provide a preliminary experimental basis for the application of
PCOS. Method: Totally 50 SD rats were randomly divided into normal group (n =10) and modeling group (n =
40). PCOS models were established by using insulin (INS) and human chorionic gonadotropin ( HCG). The
successfully modeled rats were then divided into model group, Daying-35 group (0.21 g-kg™'), Longdan Xiegan
Tang high-dose group (29.6 g-kg ') and low-dose group (7.4 g-kg '). After continuous intragastric
administration of 15 d, we analyzed the ovarian weight and volume. The levels of luteinizing hormone (LH) /
follicle stimulating hormone (FSH) , testosterone (T), fasting blood glucose, fasting insulin (INS) and levels of
inflammatory cytokines interleukin (IL) -2, IL-4, IL-6 and IL-10; Western blot was used to analyze protein
expression of JAK2, STAT3, p-STAT3 and IL-6 in ovarian tissues. Result: As compared with the normal group,
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ovarian weight and volume were significantly increased; LH/FSH, T, fasting blood glucose and INS levels in serum
were significantly increased; IL-2, IL-6 and IL-10 levels were significantly increased; and JAK2, STAT3 and IL-6
protein expression levels were also up-regulated in model group (P <0.05). As compared with the model group,
high dose and low dose Longdan Xiegan Tang significantly decreased ovarian weight and volume, LH/FSH, T,
fasting blood glucose and INS levels in serum as well as IL-2, IL-6 and IL-10 levels, increased JAK2, STAT3
protein expression and reduced p-STAT3 and IL-6 protein expression (P <0.05). Conclusion; Longdan Xiegan
Tang has obvious curative effect on PCOS rats by decreasing hormone level and inhibiting inflammatory reaction and

the mechanism may be related to JAK2/STAT3 pathway.

[ Key words |
cytokines; JAK2/STAT3 pathway

% 5% O 8 22 4 1F ( polycystic ovarian syndrome,
PCOS) 52—l &5 W 103 4 2o UL 2B 58 19 93 6 25 LA 9%
LG R 5% ~10% EHEW L FRIALAEAT .
PCOS LU5 25 1% T HE 01 50 M & HE BR | & 4 i = 2
PO G Ay B y F E R AE AR R AR
L5 2 He i B 9 43 AR AL, o2 R B iR PCOS
Bt sy S B R R PCOS 9 L & 4% A i ok
B A B T, L2 6 e B A v B S O Y i R R
FAT, )72 A PCOS & i i 7 2295 LR Aty A R 25
ZHEHT (insulin resistance, IR) ' 1L 4f, Kelly s3]
P (02 ME JREAFAE T PCOS i vp, RIE# UL E
HK A S BT FSE PCOS By #A i 2 —, I 4F Sk,
Z TG CIESE PCOS BLAY B 18 1 58 AE A4 95 2R R
fE A A& 6 (interleukin-6,1L-6) , C-Jz v 75
F ( C-reactive protein, CRP) 25 # 1A iy J& PCOS } IR
R [ - PCOS (i v B2 TIE 280 43 0 5 i R
W IR 3 BRI K B2 O PCOS [ 5
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PCOS A R07 o AL g7 PCOS & ME i & 1M
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1.1 3% SPF ¢ 6 Ji i SD M1k B, Mk i

180 ~220 g, )" RA E I wmsh Wb s ft, sh &
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J20160055 ) 5 24 fie 1 =R (W Tk £ M, #t <
H44020674) ; ik 9¢-35 (FEH- 2~ ®], 4iL5 J20140114) 5
JERRYS I (Je % 1S ¢, 8% 10 g, HE 1 15 g, 715
15 g, /i1 15 g, 40410 g, M3 15 g, 58910 g, 4t
FHEE 1S g, B 20 ¢) A4y 56 ey ) M rh R 25 R
S — B B2 B 1 T AR R S E O IE A, A A 2015
Ji R 2 B ) B, E )N R B 2 R A A — i e
Be f2 bt A2 OF W 48 o E B A (KE )
0.74 g-mL ™" ZHH A E/EZ5 5 2.96 g-mL ™ A2,
BT -80 CUkKFaME A% H o IR R ZR (FSH) , {2
BORAE G (LH) |, S2 R (T) |, 25 5 5 2% (INS) 32051
(RS AYFREARA A, #5500k CK-
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1B 5 W B ( ELISA) 1258 & ( 3& B Thermo 23 w] , it
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KB —#T JAK2,STAT3 , p-STAT3, IL-6 , H I i -3 -k
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Ladder ( 25 [E Thermo /A&, 5 26616) .
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6.0 U5 11 ~22 RIEFLEFR 6.0 U [RIAFEE 11 ~
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B2 1R,k %-35(0.21 g-kg ' B ST EEBRIA N
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(29.6 g-kg™ ') MEHI AL (7.4 g- kg™ ), IEHH K
PR 20 25 T AR AR B AR AR K 4 25 8 4 15 d 42
T4 25 3 A st .
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12 h,10% 7K & S B R B J5 18 3 2 bk B, # &
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2.4 IREREEIN K R WRIT — IR AR B IR : DB
YO A AR TE A @B Wy 90 S5 R R R A I

G WinIT IR AR, BRI R bR DT,
FSH,LH K LH/FSH ;@I % INS F125 i 1 4% ( FPG)
AP IR TR B R ARHTU 4R 2L (HOMA-IR ) K Jige & 3=
BBURAR B (IST) o R AE K OF 48 b5 - O 2 & HF L2
A IL-6 ;@4 & [ F 1L-4 A1 IL-10, FF 47 i & K F
Ko S AE PR D03 34 K i 3 0] & AR iR AT . R BB
120 41 rh TAK2 , STAT3 , p-STAT3 Fl 1L-6 (1) 3 ik 7K
V- M8 R BT f % B E (Western blot) A 7 25 B8
PEICEE R HEAT 43 B R R B0 L E PR
A,

2.5 geitsEsr R SPSS 20. 0 R4 itk B,
Z 2 1) LE e R FH R R 2R 0 22 43 B, B A RRHE 14 e
x = sk, A VEE YR ] Graphpad prism 5 3K {4,
WFIREEFR L P <0.05 HESAG I FE XL,

3 &R

3.1 X PCOS BERV R R IRIFE & iE4) INS
AR PE R RS BS , T UL AR 7Y 21 A 0F 41 O S i
AR R LRGN 5K B B . e ARSI IR YT S
1o AP TR i 2 A TR 2 14T UL B R R R B
Hh e g AR AT DR AR . WLIR 1, e R
15 JF 7 45 25 8 AR 2H B 52 5T 25 R B S AR B R /N B
I TR AL 2H B 8L & AR AL (P <0.05) . WLk 1,
WA JE PCOS 2 Py {4 it it 3¢ 1F % 4 B W 7 5, e IR
157 41 45 2 J5 v K& AR PCOS 3l ¥ 1K it i (P <
0.05), W2, &b, VW e JHTE JIF 7 X PCOS 3
YRR B ARG IT R .

8@030

| o P
1-1- 1 1

D E

ACIER AL B SRV C 3k 9835 415D, VG T 29. 6 g-kg ™ 4l E. MG 7.4 g kg™ AL (F 2 W)

1 ZBEEHZH PCOS XRIPLEFEZM

Fig.1 Effects of Longdan Xiegan Tang on ovary morphology in PCOS model rats

3.2 X PCOS #EM K A E K FR M &
TV R I AE S PCOS i PR Ml 780 355 351 3% 3, 52 46 v L
UK R ZE T, LH, FSH /K 5 1F % 41 b & 1
Eﬂ%(P <0.05) , UbB g7 T = MR PCOS KR

A SR A, e VS I AR A T,

LH,FSH 7KV IRk FEAR, b R IBIE 7 S 4 T,
LH J FSH 7K - 25 36 G it 2% 58 (P <0.05) , 1fif
JENRYE F 7 R i 240 T, LH SR IRE 0 B i 25 =
JeRAYE Fi7 4% 7 41 LH/FSH 235 25, B & 7 &
HESAGITFEL(P<0.05), W3,
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F1 REEFZAI PCOS KRIPEREMERK/NAFI(x £5,
n=10)
Table 1  Effect of Longdan Xiegan Tang on ovary weight and

volume in PCOS model rats(x +s,n =10)

E# A B S TF e, IS K0 8 Bk (P <
0.05), SR L, o 05 7 45 7 i 40 01
[k FPG,INS, HOMA-IR 7K F, BH & 7+ & ISI 7k F
(P<0.05), mAEPCRE R BE, WL,

E;"’” Rk ”S“iﬁfo“zg S a4 xf PCOS BB RUR B 9B TR 5 B T i

N S BRI R B IL-2 5 IL-6 /K F 5 1E % 41t

TR - 67.5+15.8"  115.5 £49.4" B 5 FF 5 L IL-10 7K P B 5 & 6 (P < 0. 05) 3 52 4

IS 021 S8a0.9T 98.6x34T b n pCOS B K LAY B AL — . S 2 1

JENBE T 7.4 59.1+16.9  96.9 +£33.9% 5, IR YE V7 4 30045 24 8 T T2, 11-6 7K F- 45
29.6 59.5£14.3  89.8 +36.1%

E: SIERA LR P <0.05; 5884 L P <0.05
(F#2-~6),

3.3 % PCOS %I Kk il FPG,INS, HOMA-IR A ISI
fsZm BB LR B FPG,INS, HOMA-IR /K-, 5

BEAR , T4 2 X - TL-4, TIL-10 JKF- T, {8 g B TS AT
AR IL4 T KPS 22 R TR g X
IL-2,10-6 #1 IL-10 7 A H B 2 % (P <0.05) , &
RO O 3 . SERR A e R AT 4% ) B4
] DA RAE S X FOCS A2 520 o L3R S,

Fx2 RZEEHFZHX PCOS KERFREHHN (2 =5,n=10)

Table 2 Effect of Longdan Xiegan Tang on weight in PCOS model rats(x +s,n =10) g
24 51 FlH/g kg ™! 1d 4d 7d 11d 14 d
EH - 218.9 £5.7 227.1 6.6 235.1+7.8 243.1 £8.5 250.2 +10.5%
A - 243.4 £14.8" 240.0 £16.7 243.3 £13.9 255.7 £14.9 261.4 +15.9
ikPE-35 0.21 242.5 +18.9" 239.6 +14.2 243.1+17.2 244.1 +19.8 249.3 £22.5%
Je MRS % 7.4 242.5 +18.9" 239.6 +14.2 243.1+17.2 244.1+19.8 249.3 £22.5%
29.6 245.5 £17.5" 245.1 +£16.5 243.2 +15.5 245.6 £15.2 248.5 +18.6%

®3 REBSHZHI PCOS XRMEHEKFENIZM(x£s,0=10)
Table 3 Effect of Longdan Xiegan Tang on hormone level in PCOS rats(x +s,n =10)

21 5 Flf /g kg ! T/nmol - L ™! LH/mU-L"! FSH/U-L™! LH/FSH
EH - 1.3 +0.09 6.9 +0.28 4.8 +0.29 1.4 +0.07
L - 2.7+0.10" 14.8 +0. 42" 6.7 +0.34" 2.2+0.11"
A HE-35 0.21 1.5+0.06% 8.5 +0.30% 6.1+0.14 1.7 0. 06
YA IREY IRV 7.4 1.5 £0.08% 8.8 +0.20% 5.2+0.17% 1.7 0. 06
29.6 2.4+0.11 12.5 £0.39 5.1+0.26% 2.0 £0.08
*4 XREEBHZHI PCOS KR FPG,Z=fE INS KFEHFM(x £s,n=10)
Table 4 Effect of Longdan Xiegan Tang on FPG,INS in PCOS rats(x +s,n =10)
21 5 /g kg ™! FPG/nmol - L.~ INS/mU-L"! HOMA-IR ISI
iEH - 3.2£0.11 21.7 0. 80 3.2£0.17 0.014 1 +0.000 7
e - 5.9+0.18" 31.0 0. 82" 8.1x0.39" 0.005 4 +0.000 2"
A B35 0.21 3.6 £0.22% 23.5 +0. 68% 3.8 £0.21% 0.011 6 +0.000 6
Y ARG ] 7.4 3.7 £0.15% 23.4 +0. 88% 3.8 £0.26% 0.011 5 +0.000 7%
29.6 4.0+0.19% 26.9 £0.71% 4.8 +0.23% 0.009 2 +0. 000 4%

3.5 X PCOS #EAIIC FLAY 5P B 2H 21 JAK2/STAT3

W IL-6 R H MM 515 % 4 i, A A 4

JAK2 ,STAT3 % 1L-6 & 1 #£EH T E (P <0.05);
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AR 21 H A e TS T 37 4% 77 B 4H p-STAT3 R 11L-6
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®5 RMEEHiZ PCOS X IL-2,IL4,IL-6 #1 IL-10 K ER M (2 +s,n=10)
Table 5 Effect of Longdan Xiegan Tang on IL-2,IL-4,IL-6 and IL-10 level in PCOS rats(x +s,n =10) ng-L -
20 51 Fldk /g kg ™! 1L-2 L4 1L-6 IL-10
E# - 123.7 £21.9 53.3 £23.0 50.7 £5.3 190.5 +8.6
LAY - 233.8 +30.3" 56.9 +14.1 1068.8 +122.6" 87.1+16.2"
ki35 0.21 125.0 +17.4% 65.7 £14.4 697.7 £31.5% 166.7 +13.4%
e I8 % 7.4 128.7 £20.1% 62.1+18.6 710.0 £54.7% 158.5 =10.2%
29.6 173.1 +10.6% 60.0 +13.9 897.7 +54.52% 124.7 +9.8%
FARFIE I S E R . LRl 2 FE 6 4 itig

A B C D E

B2 BRAKXRIWEHALRS JAK2,STAT3,p-STAT3 1 IL-6 & H R
e pA
Fig.2 Expression of JAK2, STAT3, p-STAT3 and IL-6 in each

group rats

JEABTE IF 7 U T 5 (B 07 S figg ), O v = 22 gt
207, F BRI 15 PR SE K, i = R4, T
LA T AR, D7 RO 3 # Z BLH T
I R o H T A B 25 1, AR BE b AT 1 e, i e
IR oo E N E SISy IR RN R IS 72 e
FhEz R MR TT, BRRIE 107 R0k [ s ] gl
ANRBL o B K7 S AR 7 B BE Sl LA K
454 LA HL Y 90 27 U, AR B 5 LA e HBYS I
TG IR A A FI OIS AT R HE X PCOS
LR SR DR T AL, S e BRTS BE  B9 0F K
AR IR AL IR 7R

i, PCOS 5 R AL &2 2%, i PR A AR R —
3 PCOS 825 3 B H A AR, USO8 A5 T 790 4, 948 s o]
Bl 21, B FURL, 2o i LBk i , 5 o 2 55 I IR

®6 EAETSHFFHI PCOS XRIMEMHLAH JAK2,STAT3,p-STAT3 71 IL-6 EH AN REMHM (2 £5,n=3)
Table 6 Effect of Longdan Xiegan Tang on relative protein leves of JAK2, STAT3, p-STAT3 and IL-6 expression in ovary of PCOS rats

(x£s,n=3)
20 5 Fl /g kg ™! JAK2/GAPDH STAT3/GAPDH p-STAT3/GAPDH IL-6/GAPDH
E% - 0.13 £0.03 0.44 £0.02 0.53 0. 08 0.24 £0.07
% - 0.71 0. 06" 0.72 +0. 12" 0.48 £0.07 0.54 +0.07"
K BE-35 0.21 0.75 0. 14 0.62 +0.08 0.36 +0.03% 0.59 +0. 04
Je B8 7 7.4 0.87 +0. 127 0.92 £0.09% 0.13 +0.02% 0.27 £0.05%
29.6 1.14 +0. 147 1.06 0. 11% 0.09 +0.02% 0.32 +0. 04%

T, 5 E LA KRB A, IR A A R
) A A S, B X 4B kA PCOS R E M Hi TS
JFE KT8 R A T 6 e IBYS JF insi5 97 o A Ok
5T A& B 12 Pk AR B & RE & PCOS & A= Ay 5% i A
FO GO BB £ 4 O L7 AR K P R
JF HARAE N F K P76 PCOS B3 1R Py 3% 5, A e iR
O VAR B ZE A A SR U BB Y T
TG I7 IF 2 {38 PCOS g 3% 83 4], i i 11 IR J&
RS 37 B E s, 1 A~ H Sk 1 ANYFRE IR 2 ~ 4

ATFREILERS R, Wi IR T A RO 1K 100% , 4 i R
RITHF G AR PCOS #2446 T VA 7 8 B% . 1R Qi
A e L I T il R (R e A /DS BRI R A 1L
6 (14 75 ik, I ) e B A /I B R T AR A AR A A
LR BERREM. BEEILE eSS T g
JHizREAE Rt TL-10 Y 3R 3K F 53 W8, ik [ B 5 i o
RAEHITHIR

A SLHAE R R, i HE R (19 PCOS A58 Y K Bl
G J] AL F B AR ISP 3R 0K RO R T IR R ORBROR
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B, U B 1 S 5 IR BB AR 48l PCOS HLAA A4 B A8 4k
UtAh , LH F1 FSH I %€ {6 34 7+ 5, B LH/FSH =2, %
FAE 5 1 R 12 Wb et — 30 AR BIF 5 356 FH O RS AT
WiRYT PCOS & i 3 2 1M A 7 24015 A, R IR B 21
ZHACTE R AR PR IR R JE T K WU IR T
PCOS, 5 DA I 5 2% IR B0 R 2 v Sk, S 50 25 2R
WEBH T 07 1 22 0N P IR O BoRe . Ak,
S O SR VR TR 5 9 {7 4538 1% 8 Ak, B 9k X
TR 410 JAK2/STAT3 {5 5 & (A M LL 1IL-6 K
FRAE ) JE & 1 40 M, & BB RS 7 300G T %0
5 ) B T S AR Rk

25 b Tk, S B R e IRYS 7 fig 0 ok e
PR R AR R AE 1Y & 4E L35 5] PCOSIRYT H I,
HOZZ A 20 2 PR F 0 72 B0 541 ZU6
BT BT UE S5 S B 2 5 T 8RR . A
5% P AR R e IS i T W36 7 PCOS 3 M i 3%
195 45 5% ME RS TE 42 HEBIF 9 AR B8 B ) ST

(5% k]
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