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Effect of Wendantang on Related Inflammatory Factors and Expression of STAT3 as a Key
Molecule in JAK2/STAT3 Pathway of Rats with Obesity Phlegm-dampness Syndrome
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[ Abstract | Objective: To observe the effect of Wendantang on tumor necrosis factor-o ( TNF-or ) ,
interleukin (IL) -6, IL-17, IL-22 and other related inflammatory factors in peripheral blood and the expression
of STAT3 [the key molecule of Janus kinase 2/signal transducer and activator of transcription 3 ( JAK2/STAT3)
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signal pathway in hypothalamus ] mRNA and protein of obese rats with syndrome of phlegm-dampness, so as to
explore the internal mechanism of Wendantang in interfering obesity with syndrome of phlegm-dampness. Method :
A total of 100 rats were randomly divided into blank group (30 rats) and modeling group (70 rats), rats in the
blank group was fed with basic feed and the modeling group was fed with high-fat feed for 6 weeks. Animal model
of obesity with syndrome of phlegm-dampness was established by the method in literature. After successful
modeling, 16 obese rats were selected and randomly divided into the model group and Wendantang intervention
group with 8 rats in each group, and another 8 rats in the blank group were randomly selected as the normal group.
Rats in Wendantang intervention group were given 15 g « kg ' of crude drug by gavage, while the model group and
the normal group were given the same amount of distilled water for gavage once a day for 6 weeks. No eating but no
prohibiting drinking before dealing with 12 h and then taking samples after anesthesia. The body weight, Lee’s
index and obesity rate of rats were measured, the levels of blood lipids [ total cholesterol ( TC), triglyceride
(TG), low density lipoprotein cholesterol ( LDL-C) and high density lipoprotein cholesterol ( HDL-C) ] of rats
were detected with a full-automatic biochemical analyzer according to the requirements of the kit, the expression of
TNF-«, IL-17, IL-22 and IL-6 in peripheral blood of rats was detected with enzyme-linked immunosorbent assay
(ELISA), STAT3 mRNA expression in hypothalamus of rats was detected with real-time fluorescence quantitative
polymerase chain reaction ( Real-time PCR) and the expression of STAT3 protein in hypothalamus of rats was
detected with Western blot. Result: The high-fat feed feeding could successfully replicate the obese rat model, and
the obesity rate of rats in the modeling group was greater than 20% , and compared with the blank group, the body
weight and Lee’s index of rats in the modeling group were significantly increased (P <0.05, P <0.01). Compared
with the normal group, the body weight of rats in the model group was significantly increased (P <0.01), blood
lipid level changed greatly (P <0.01), levels of related inflammatory factors were significantly increased (P <
0.01), the STAT3 mRNA and protein expression in hypothalamus tissue of rats was significantly increased (P <
0.01). Compared with the model group, the body weight and Lee’s index of rats in Wendantang intervention group
significantly decreased (P <0.05, P <0.01), blood lipid level significantly changed (P < 0.01), levels of
related inflammatory factors were significantly decreased (P <0.01), the STAT3 mRNA and protein expression in
hypothalamus tissue of rats in Wendantang intervention group was significantly decreased (P <0.01). Conclusion:
Wendantang has a good effect on improving phlegm-dampness in obese rats, and the mechanism may be related to
regulating JAK2/STAT3 signal pathway then to improve the chronic inflammatory state of the body, and all of which
provides a scientific basis for Wendantang in intervening obesity with syndrome of phlegm-dampness.
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IBUAAR S5 2t 00 AR I 2 1 100 4 050 Y TR AR T i
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A BRI 2 7 1 AR b, AR U0 B K TR, 4 5
M FE Mk, R 5 mL @R M4 (& 2 Z e 2@
5~10 mg) HATHHE WM, £ 2 &, BEY
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i o
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BRI E AR B R Lee’s 850 = (RIKIK TR & x
1.000) /A A% = (HE AR B - 28 (4l
TR ) /25 AL R o
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4 B s A A I ACHEAT RS A o A T e A A
W3 A AL

2.5.3 TNF-o,IL-6,1L-17 1 IL-22 (0 s H
1L F 4 °C,4 000 remin IR B0 15 min, 32 B 7
HCEAE - 20 °C UKAE DR A7 00 o SR FH Tl BB B 928 12 BT
D7 32 (ELISA) K ) 2 SRR i il i v w4 DG 20 it 1A
T B AR K i AR AR e D5 4% FL B RO BE A
o ) B AR 3 AN AL

2.5.4 N EfiZH4 STAT3 mRNA /K F ki He
B H KRBT B ik 41 U 4 100 mg, LI GAPDH iy 4
%, L RT-PCR # ] STAT3 f§ mRNA /K F, %
Trizol P44 50 RNA, %5 B DNase 1 )5 F1] 28 51 535
O BE I S HOMk BE L O RNA 1 g, LA Oligo(dT) 18
K E1 W, M-MuLLV 336 5 55 il 147 30 5 538 B Iy (33
KR MNAEF R 42 °C ,60 min;70 °C,15 min;16 °C g
Frii il g s Wi s P2 8 T - 20 CIRAFEA ) , S 1
GenBank ${ 4 J% rf #E 3L [ mRNA 19 )55 51151 4,
W1, #EEE R R 2 0 BIEE S A 45 B PCR i
IR PEWI N3G (P38 R R E S 95 °C AR P
3 min,95 C A 5 5,56 CiB ok 10 5,72 C 4E fif
25 5,39 ;65 CHEfH 5 5,95 CHEAH 50 s) , §%
HEAX 2% 1 FH 16 W] 317 Real-time PCR 4 1 , It 4 %k
P, B R AL B 4 #PF (qBasePlus 2.0) 4341, F)
A2 744k a0 B Bt

%1 STAT3 #1 GAPDH {#J PCR 3| ¥ & 5l
Table 1 PCR primer sequences of STAT3 and GAPDH

519 JE5(5'-3") KB /bp
STAT3 % GCCACTCTGGTGTTTCATA 102
T GATTCTTCGCAGGTTGTG 102
GAPDH [ Jjf CAAGTTCAACGGCACAG 138
T iz CCAGTAGACTCCACGACAT 138
2.5.5 T4 Z STAT3 EHFXKEM U

GAPDH gy 4 2, F HI £ 11 4 9% B 36 12 ( Western
.42 .

blot) K 45 28 BUR FE I 2H 2 b STAT3 2K 14 & 4 o
HURE R BUI T I 2 2 RE AR 100 mg, 5939 5 i L
B, RN % T s 15 1 ( Bradford ¥ ) 4 2 (4
VI BE R IRV BE R HEAT b T dn SRR R - B T 0
T 3z 58 J5C HL vk ( SDS-PAGE ) 4347, H ok 28 9 1 i W1
S A 2 L LK B I SR R T — BT, kAT S
2 i (STAT3,1:2 000; GAPDH,1:1 000; 1| T %
IgG,1:1 000; ILFEHLEL IgG,1:1 000) , JZ W Z )5 %
FI 4> 18 34k % 0 43 BT ASUR I, 2 5% R B 2 U5 8
JZ R AT A AE RS, A Image J 1. 48u #4234 H
PR I K

2.6 SEibSEORHT STUG TR bR BT U O B 1 it
BYORL BT BRI & £ 5 F% 15 H SPSS 21. 0 %%
P SEAT A A B AL L T A S R o A
Vo ZUWEHRE R I B IE, I £ 500 A
BE AR JH /N 35 M 25 vk (LSD) 5 7 25 R 56, %
$ Tamhane’s T2 #5117 2H [8] L5

3 R

3.1 WEAL 6 JREHERESR ARG A Lee’s F8 50 &
W6 RS, w Bk BUAE B3R Tos (4, 5251
2H LA, 3 M K BB R B D Lee’s 35500 0 5 T}
B (P <0.05,P <0.01), W32, #4040 20
0 T 2 T R 26. 36% |, % TR s A 20 5 2 1 4
L B K > 20% , 7 4 JIE BB o1 0 5 A o
T BT IS Al s A AR e

®2 ERASTHREAXRMERE,Lee’s IEH LK (1 +5)
Table 2 Comparison of body weight and Lee’s index of rats

between modeling group and blank group(x +s)

20 51 n hFE/g Lee’s 75 %k
=H 8 343.35 +24. 60 3.00 0. 06
& 5 16 433.87 +38. 19" 3.07 £0.09%

B HIEH A P<0.01,2 P<0.05,

3.2 AR XK BUIE R AR T i A Lee’s 15 501
RO 5 H 41 HgR AR A A I S T (P <
0.01) ; SR L5, i IH 1%+ 9 4 K BRI o i
Lee’s $8 500 % F R (P <0.05,P <0.01) . A 5T
/N W - A £ 70 = R NI = W 2
1. 06% , T 58 A 20 K B JE JiE S ) 38 15.51% , 45 2R
P B 5 FH v A R AR B R B A — 2 i FR
Uk EE L, H TR TR T TR K B T R
F TR A B IR AE R . L3 3,

3.3 AR ImMAR R 5 IEE A B
KB TC, TG, LDL-C/KF B EF+ & (P <0.01) ,
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Fx3 BEZXEHEEEBIEXRREREM Lee’s FEHAIHM (X =5, MO R, SEAH K, EBZ T WA K

n=8)

Table 3 Effect of Wendantang on body weight and Lee’s index of

obese rats with syndrome of phlegm-dampness(x +s,n =8)

4153 T/ g Lee’s 35 #t
E% 441.61 £23.95 2.92 +0.07
R 510. 10 +32. 48" 2.99 0. 04
AR T T 446.28 +32.87% 2.90 0. 09%

FESIERHLED P <0.01; SHMALEY P<0.01,7P<
0.05(F4~61d),

HDL-C 7K i 3 R R (P <0.01) , Ui B AE ik 98 Y2

&4 BREFHIEMEEEIEXRMLEKTENZNE (v +s5,n=24)

LY TC, TG, LDL-C & & B AL (P <0.01),
HDL-C 7K 8 2 7t &5 (P < 0. 01) o #2755 i IH 7 X
I Ji 8 B A 5 B . 09 359 4 T, e A 280k I kR
MR BRI, WK 4,

3.4 RN RERTRENEW SIEW
20 [b A, A5 8 2 K B TNF-o, IL-6, IL-17 Fi 1L-22
KFREF (P <0.01), SEAA LA, IRIEG
F-Hil 20 K B TNF-a, IL-6, IL-17 1 IL-22 /K &g %
TRE(P <0.01) 15 B IH % AT ok 38 A0 8 i A ¢ %8
iE R F 10 3k K, WL S

Table 4 Effect of Wendantang on blood lipid level of obese rats with syndrome of phlegm-dampness(x +s,n =24) mmol -1, ~!
25 5 TC HDL-C LDL-C
EH 1.33 +0.18 1.07 +0. 32 0.56 0. 06 0.56 +0.21
L7 6.41 +0.31" 3.35+0.29" 0.31 +0.06" 4.74 +0.38"
87 B 4.36 +0.22% 2.59 +0.30% 0.41 +0.06% 2.91 +0.26%

x5 BEZMEHEEIEXRBXRERFRENIZM (2 £5,0=24)

Table 5 Effect of Wendantang on expression of related inflammatory factors of obese rats with syndrome of phlegm-dampness(x +s,n =24)

ng-L’]
20 51 TNF-a IL-17 1L-22
E# 100.36 +8.23 60.14 +13.39 69.68 +14.28 84.19 +10.33
A 335.68 +30.07" 256.92 +33.21" 212.06 +49. 14" 345.25 +84.24"
AR T B 220.74 +65.64% 157.03 £25.00% 139.46 +26.49% 162.91 +30.89%

3.5 EMFX T B2l 4 STAT3 mRNA FlaK 1 3R
KW O A R B KRR B ik 4 4
STAT3 ) mRNA FI& Rk W& F & (P <0.01),
BRI R, B T WAl ok BT i 4121
STAT3 ) mRNA Fl#E 1Rk 0 2 TR (P <0.01),
Ui I R 37 AT A 40 Y R B B ik 2H 21 rh STAT3
mRNA J 85 H iR BKF, WK 6,

F6 RAEZMIEMEEEIEXRRTEMAL STAT3 mRNA F1E H
FIKMBI (5 xs)

Table 6 Effect of Wendantang on expression of STAT3 mRNA and

protein in hypothalamus of obese rats with syndrome of phlegm-

dampness(x £ )

4 5 STAT3 mRNA(n=24)  STAT3 &4 (n=8)
E# 1.06 £0.35 0.44 0. 09
FER 7.78 +5.37" 1.07 0. 07"
oy iR i} 2.27 £0.98% 0.74 +0.09%

T - mRNA K0 55 A REHR 3 A AL 18R 11 2Rk W L A REA
LUl

4 itig

i IE 7 0 8T g AL 44 I ok e ) (AR 9807 )

T RRINERN(E S T2 R EFEN
BB, FE N E R AT RS H R
SEU AR A PR AR I R b R AL E A, B
B2 W T REAR 8 4t 7 35 10 22 b, ELIF Ak e
EP (PHRREOEYE AR R A A2 R
(WL S R 2 A R, e B 7E R TR )
TR L RIS, TR E( FIREA)
oA T 0 PR B = o, R e B
BAERRT . BLUIIE S PRI WU, Rk, A B
TP TR A 3 A A AR, B i
HE 55— B0 9 A B A (e R M, R
AR ), 45 H H: G A o7 7 I B A LI, o B
S B, AR 1 5 AR I O T LK 1T 5
TR A O R B A F 5 B R 9 X —
TA 8 KL A 7 ok i 3 I 9% 0 T A i 4 BEAR
Ao AR ZH FT T Y © & UG I BE R IR R 2
£ IS 5 £ A R L ML L 5 K S i AR
JREE G R 2 AT 5 SR T 5 U A I 5 o
A ML R DR BRURSE 280, 3 3 T e B 1 i I R < A
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Lee’s $8 550, 354 00 T K BUAY afn g & 15 K OF, 45 3%
1 X RIS R U T A, Lee’s 45 550 AE i 2R 249 B &5 Tt
1R, I K P B TR e | 3 I 8 BF o A
R—3. MRMNG T B S, KR AR, Lee’s 1§
%4, TC,TG,LDL-C 545 7K V- W] & T %, i HDL-C 7K
-0 2 T R TR E TR IR B IR R Do AR
JE R U I AR 0 LA 5 e ) IR T PR Xt 5 gk XL
7 25 1O SR P TR TR 9 0 R 3R A AR B T 5
BERIA 3,

PR S 2% I\ Ry, B R 2 — 4 1 G R 4% O R
AR B S R A R R R R i
fils . — ZR ) 5 1 G5 A& E AR 43 FI 538 B i
97 BFSE B, B B A7 AE JAK2/STAT3 {5 53
04 S B O il PR RAE B IL-6 Rl TNF-o 55 ¢
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