55 26 45 10 hERREFESE Vol. 26 No.10
2016 4E 5 A China Journal of Modern Medicine May 2016

DOI: 10.3969/j.issn.1005-8982.2016.10.003
XEHS: 1005-8982(2016)10-0011-05

it

RGN BBk R IR L KR B AN = 6/ 55
HESFMERENLTF 3 ESERNR

AT LRI 2 ik am
(LEF#HLETTE-ARER #7F,F# BT 810000;2.7 @4 Hif ¥k, e HL/E 463000)

i

HZE.BR SRR ST S IR B A RAL(AS) K R & @@ ieh-F 6/ 125 45T Fedh T EALF 3(1L-6/
STATI)E T @Ak, JoiE SRR LAAE SD AP K & K3k 366 2, AL A E 2t AL =8 AS A
A AR AR G LL . SR AT AR Toll 4 %4 4(TLR4) TR X £ 4 (LXR).C=lun # N 3% B
(INK/P-JNK). tm o1 & & 38 (ERK1/2/P-ERK1/2) P38 £ %L R EMNE & ig B ( P3SMAPK/p-P38MAPK ) |
& e A~E 6(IL-6) . %% & R B 2B B JAK -1 3t R (JAKL/p—JAKL) % F &AL -F 3(STAT3/p-STAT3) &4
4 B F kappa B(NF-«k B)P65 85k ik £ AS K RM £ 3k b 69 Kk iA ;£ 38 R €% PCR EH K40 AS X
R P m% AGTRI mRNA #= IL-6 MRNA #&iA, R 5 EFXRUALE, = QA T ik h
B IL-6 PR A FHEAG (P<0.05); 5= GEAMILE, HEIRIUHM IL-6 49 Mk kik £ 2 EBAK(P
<0.05), HEFMBLUILE, T aRB K L kP IL-6 mMRNA 95 27 5(P<0.05); 5% gias
AKbER, HEIRIRYA IL-6 mMRNA ¢ &% 2 EBIK (P<0.05), 5 EFTBukEs, ©aRBMM T Ik
p-JAKL A& ik & 2 F 4% 3 p-STAT3 Ml &k £ B F %A (P<0.05); 5 = & B A M b ik AR B, 4
p-JAKL e b & ik & 2 Z AR, p-STAT3 Falt Rk £ 2 F 93 (P<0.05). Zit ARG T oAl i B4k
TLR4 K, # & LXR &, B i 4p4) INK.p38MAPK f= ERK1/2 #9582 4L, YA T NF—k B #: & B T, #7141
IL-6 %3, 3t % vf JAK2/STAT3 15 5 4 F18 9%

LT BB ARRRAL AR R I ;12 5B AT
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Impact Guizhi extract on IL-6/STAT3 signaling pathway in
atherosclerotic rats

Qin-ying Zhu?, Hui Zhang? Tie-li Yang?
(1. Department of Pharmacy, the First People's Hospital of Xining City, Xining, Qinghai 810000,
China; 2. Henan Huanghuai College, Zhumadian, Henan 463000, China)

Abstract: Objective To analyze effect of Guizhi extraction on the interleukin-6/signal transducer and activator
of transcription 3 (IL-6/STAT3) signaling pathway in atherosclerosis (AS) rats. Methods Totally 366 healthy pure—
bred male SD rats were randomly divided into normal control group, blank AS model group and Guizhi extract group.
Immunohistochemistry was used to detect TLR4, LXR, JNK/p-JNK, ERK1/2/P-ERK1/2, P38MAPK/p-P38MAPK,
IL-6, JAK1/p-JAK1, STAT3/p-STAT3 and NFKB P65/ p-NFKB P65 expressions in rats with aortic AS. Real-time
PCR was used to detect AGTRI mRNA and IL-6 mRNA expressions in abdominal aorta of AS rats. Results Com-
pared with the normal control group, vascular IL-6 expression was significantly increased in the abdominal aorta of
the blank model group (P < 0.05); compared with the blank model group, the level of IL-6 in the Guizhi extract
group was significantly reduced (P < 0.05). Compared with the normal control group, the positive IL-6 mMRNA ex-
pression rate in the abdominal aorta was significantly increased in the blank model group (P < 0.05). Compared with
the blank model group, IL-6 mMRNA expression was significantly lowered in the Guizhi extract group (P < 0.05).
Compared with the normal control group, abdominal aortic p-JAK1 level significantly increased, p—-STAT3 level sig-
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nificantly lowered in the blank model group (P < 0.05). Compared with the blank model group, p-JAK1 level signifi-
cantly reduced and p -STAT3 level significantly increased in the Guizhi extract group (P < 0.05). Conclusions
Guizhi extract can inhibit IL-6 secretion, thereby affect JAK2/STAT3 signal transduction pathway by reducing TLR4
level, increasing LXR level while suppressing phosphorylation of JNK, p38MAPK and ERK1/2 and acting on the

NFKB transcription factor.

Keywords: atherosclerosis; Guizhi extract; signal transduction pathway

B ik o A 8 4 (athcrosclerosis, AS ) J2 LA 2 ik fifi
R B AR NN, 2 REkZ NN ETT 1R
AR . R ERE — e IR T ke R A b
FEERY) LY U A KA TLTE SRR, 1X 26
BAER A S IOE AR AR A1k, B AT ke, 24
P K SR B B ZE S K M A I, % sl bk R ek
X IR Ty Y IRZH 28 B B il R AR S SRAEA DL , B
FOHE G v XU IUREFE SRR, T E S e
A, R R E T A —, F 5
FTFRITRGERRE ML FEL I OB T PR S
o MIIMERARBUITE AS JATT TR IR, FF R I
HXF AS KR AN 6/ 5 55 STk kG
T 3(IL-6/STAT3) {55l B iy sE i, £ AT F
I
1 #eERE
1.1 SKIeset

TR AN SD HEME R B 366 H (I H
I W s SR L S W A BR A F), B H N
200~250 5%, BEHL A 4y 1IE 0T RRZH 25 1 AS A2
FVEE R BB ZH o Ho, TE 5 X6k BB 2 5> DAt 3 e )
FRIKIRTR ;25 11 AS B2 FvREAS R B 4 R
FIRTRBHE SR, [FIRHZEMESREE 7 AT KR I3k
PEERBEMIAR . R A A B B5 5 3 KT LA
FERRU 45 2 (PO KA E ARG RRA R,
F6:10 : 1), ZAZHIRBUN 2 mikkg, 208 19 mg/kg 45
24, LR A, FFEe2h 2 16 J8 s HAR AL T LA Bl /K
452,16 S  WRIFESh 4, B 0.5 em K JEIE 3 ik
Ao o EERREY) N  BUERR K 0.5 g, I 21
10 ml, B8 230 20 min, BPEFHREE , JE L, UEWRAE M
PR
1.2 FELIHUE

RPN Z b TLRA PR Kbt A2 5ifE LXR
buikly A 3R (1) RO ARAE, Bk
p-INK 2 saEdr AR B sUs A TR A R
AN, RPN ERKLR BT [ PR & bt A
p-ERK1/2 B 50 [ i {& W [ 3% E Cell Signaling

Technology 7 ] , Anti-phosph 0-p38 MAPK i 2 1k
P38MAPK HL K K FPt A\ p38MAPK B i [ 71 14
H W En 55 A R AT PR H] TR o2 I B
% (enzyme linked immunosorbent assay,ELISA )i
& S RAEIBHA RA FRE, Rt
FOREHUAR JAKL & p-STAT3 il SP #e i 2 44k 41k
R A A2 S AR AR A E, RITA
% il NFKB P65/p-NF-k B P65 ik & KB40
i/~ % 6(interleukin 6,1L-6) 3% 2 44k iR F) &
W A R YA BR A 7], PCR 42 (abi7900HT) Iy
Fl APPLIED BIOSYSTEMS /A ) (B 4 5 AT {SURN
A3 66 A (UV-photometer %) I [ | T4 22 S5 36y
AR, LUK AR IR /K ¥ 46 (DK -S22 #4) Ity [ b
TSR, AR B O AR
NZERA R T, 2= B H H A Olympus
2w, UVR LG A FE R DELICA A F].
1.3 KWHIE

R 16 JiJa 45 T R BUAE & 12 h, BRI 8 R
I, SHERGAL AR FE R BR, 43 25 RN ik, B E Bk
E R 1.0 cm Sk, 2 R HEEE E 12 h, 5T R R
NG HE , 43 5 K2 Bk BB D 141, v E 3l ks B B T, B
2.0 cm B Bhflik, ik , -80 C UKFAARAE R A o 5 £ 3 ik
PrAE FH K AR, i 7 HE e 30, i
B TSRS IKAS BETE A28k . K I S Dk bm AR gk
J& , BEATNMEL O Hufa , KD bRAS oy Pk =15 Hh s
JoT B G o

FRE AL 2E LR Toll #£3Z 1A 4 (Toll like
receptors 4,TLR4) JiFAE X 32 & (liver X receptor,
LXR).C-Jun iy N >R sy i (INK/P-INK) | 41 ifg 41
&5 #6118 1 (extracellular regulated protein kinas-
es,ERK1/2/P-ERK1/2) P38 £ %4 J5i i 1k 2 1 3 it
(mitogen-activated protein kinases, P38MAPK/p-P38
MAPK) . 1 41l iti 4 2% 6(interleukin 6,1L-6) .75 [ )%
fi% 22 M2 ¥ M JAK-1 HTJi (tyrosine protein kinase
JAK1,JAK1/p-JAKL) . ¥ 5%i% 4L+ 3 (activator of
transcription 3,STAT3/p-STAT3) KAz 4 5% A kap-
pa B(NF- k B/p-NF-k B)P65 ) #iA7E AS K IE
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P, G5 AR X B IR RERE AL R R AN 3R 6/ (5 55 3 TR SRIG LT 3 5 @ 52 ma

FEhkd pyFik; MY E R PCR £ A K
AS K EUE F 3 ki % AGTR1 mRNA Fl 1L-6 mR-
NA A9k,
1.4 %FHitFEH*E

K H SPSS 18.0 Geit it A8 e, T4
PORER L x 2 A5 1T OB A B + FRifE2E (X +
S)FEN, K K5 P<0.05 £n 2% F HA %2

2 &R

2.1 TLRA.LXR EARXREEBNEKFHIFRIE
TLR4 .LXR TEA[A] K BUIE F 8 ik ag 23k, UL

2.2 INK/P-INK.ERK1/2/P-ERK1/2 #1 P38MAPK/
p-P38MAPK ZE A B X RAE E sk PRI FRIE
INK/P-INK .ERK1/2/P-ERK1/2 FIP38MAPK/p-

P38MAPK 7EAN R K BRI FEsh ik b i 23k, L3k 2,
BERR AL AT, 5 1E X R4 b4, 25 IR AL 3 sl ik
INK .ERK1/2 il P38MAPK [H M 32 ik 2 I 2 44 5
(P<0.05); 575 FIBRIZH F 3%, RERL R BV ZH ONK
ERK1/2 1 P38MAPK [HHA:FRRH 2 T [ ( P <0.05).
BRI , 515 X R4 He A, 25 AR AL IE 3 sk
P-INK .P-ERK1/2 Fl p-P38MAPK [ 33k % i &
i (P <0.05); 525 AR 4] b, A S e 4
P-INK .P-ERK1/2 Fl p-P38MAPK 13¢5k % i 3%

F£1, RIERXIRALLE, 2 IBBEEENK  BI8(P<0.05).
TLRA FIHERINRBHTHR (P<0.05); GBI 1 TiRa xR ERRARBEDREHOES BI(%)
fa A H 4 ) S L2
3 T 7= 5

(P<0.05). SIEHXMMRALLES, 2 PR BAIE £3 o (a=180) 27(1500) 1578722 3074  0.002
Bk LXR B ZIAR 1 5 AR (P <0.05) 5 1575 FIAR A ZHAMEIH(n=92)  79(85.87) 18(19.57) 4312  0.039
AUHE, FERCPREUCIA LXR S A FHERINRTIE pepdenunsi(n=04) 56(5057)" 48(5L.06)° 3175  0.001
(P<0.05). FE+ 15 25 FIBOBALHERE, P<0.05

% 2 JINK/P-JNK.ERK1/2/P-ERK1/2 #1 P38MAPK/p-P38MAPK ZERE KRS E SRk HHIFRIE (x£5)
2151 INK/P-INK ERK1/2/P-ERK1/2 P38MAPK/p-P38MAPK x 28 P
IEH XTIEZH (n=180) (1153 £1.98)/(22.12 + 2.89)" (1.11+0.25)/(0.08 +0.02)"  (0.40£0.07)/(1.03 +0.11)" 2.791 0.023
28 HAEHIZH (n=92) (46.96 +9.11)/(58.78 + 11.51) (1.99 +0.18)/(0.49 +0.11) (1.44 +£0.14)/(1.37 +0.16) 3.411 0.002
TERREU AL (n=94) (17.88 £ 3.41)/(23.31 +5.01)° (1.69+0.11)/(0.23+0.02)"  (0.64 +0.05)/(0.63 + 0.07)* 4562.  0.017

5 A A i, P<0.05

2.3 AGTR1 mRNA 7EARE X RIEE sk FRiE
AGTR1 mRNA 7EA[RIK BUE F 3l bk i Rk,
W 3. HIEw XA i, &5 FIBIRIAINE 38k
AGTR1 mRNA FRik b 2 F+ 755 (P <0.05); 525 145
RIZH oA, FERIREAZ4H AGTRL mRNA /K- 3
AL, (P<0.05), 9 454k 0.81.
2.4 NF-k B P65 # p-NF-« B P65 ZEEAEI KR
FE E BBk IIRIE
NF-k B P65 il p-NF- « B P65 1A~ A K i
Tk R, AR 4. BERRALRT, 5 1EF X IR
W, 25 IR AL IE 30k NF- « B P65 FHEZR A
R FEW R (P<0.05); oS (IR R O &%, REA 2
B A s 3= 5k NF- k B P65 [HER k2% B FEAIK
(P<0.05), Bl b)m , 5 15 # % 4L L #5725 AR A
2H I F Bk p-NF-«k B P65 PHPE 235 % I & 1
(P<0.05); fllzs ARSI b A, R SR I 41 1 3
Blilkp-NF- k B P65 FHH: R I 2 %R (P<0.05),

2.5 IL-6 1 I1L-6 MRNA ZEARER X RE E3kF

IL-6 F1 IL-6 mMRNA 7EA[R] K BUE F sk iy
Pk, WL 5. SIEH N REA Hhi, 25 FR R T 32
SPKIMNAE 1L-6 BHPEFRIA R 5 25 (P<0.05); 545
FIAR AL LA AR HUI A 1L-6 (1) PEPE ek R i
FIRM(P<0.05), HIEH X BELL HL#R, 25 ALK
FUE E S IKINAT 1IL-6 mRNA (9335 B E T (P<
0.05); 75 BRI A, BRI 4l IL-6
MRNA 11 3R35 i Z R (P<0.05),

2.6 JAK1/p-JAK1 1 STAT3/p-STAT3 EARRE X
RIS EZhRk R Ry RIX

JAK1/p-JAKL FI STAT3/p-STAT3 7E A [A] K
i TSk p Ik, W 6, 5 IEH A B4 LR, 25
R 20 16 3 3 bk JAKL/p-JAKL [HPE 3k 3% I 2 it
11, STAT3/p-STAT3 BH ik 2t R {Ik (P <0.05) ;
528 BRI LA, B R U 240 JAKL/p-JAKL FH
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P eIk 2 5 EFEAK , STAT3/p-STAT3 FHIEFRIAE T
T
%3 AGTRI mRNA ERRKBREEBKFHRIE (x£s)

25 AGTRIMRNA #Ifl%(%) x2fH  P{i
ERXTIRA(n=180) 1.27+0.34
BRI (n=92)  28.52+4.33
HERRIUZH (n=94) 24.95 + 3.097 12.52 3451  0.011

W5 A IR hds, P<0.05

* 4 NF-kB P65#1p-NF-« B P65 ZEARE
AREERFHRIE HI(%)

2851 NF-«k BP65 p-NF-x BP65 x2fH P{H

EHXTHEA(n=180) 14(7.78)" 13(7.22)"  4.175
MR (n=92)  57(61.96)  74(80.43)  4.063
FERERBUIZH (n=94) 29(30.85)" 58(61.70)"  3.111

0.040
0.013
0.002

W5 A A g, P<0.05

%5 IL-6F11L-6 mMRNA ZEARRE X RIEEZRkFRIRIE

1L-6/ 1L-6 MRNA/
2151 WJ(%) (iis) XZ{E Pﬁ
EHEXIEA(n=180) 21(11.67)" 122+0.19" 2957 0.011
25 R (n=92) 62(67.39) 68.97+21.33 4.003 0.034
FERRBUZH (n=94) 41(43.62)" 49.42+18.05" 3.176 0.003

H: 5 S AR g, P<0.05
#* 6 JAKL/p-JAKL FA STAT3/p-STAT3
AERBREEHIRPHRIE (x£s)

2151 JAK1/p-JAKL1  STAT3/p-STAT3 x?2fi P
ookl (0.48 +0.07)/ (0.57+0.12)/
(n=180) (013+002)°  (019+005) 2183 0021
25 PRI (0.58 +0.13)/ (0.21 +0.08)/
(n=92) (087+016)  (013:007) 3976 0001
AR (0.42+0.06)/ (0.27 +£0.05)/
(n=94) (017+008)  (019+006)" 4459 0003

5 S AL g, P<0.05

3 it

AS 5 ML ey LG I B B B AT S A
K, KR AERERAT AL B K7 LA M A 52
SN A KF, Bk kR R AL R G
B SAEOIR T AS BB, B s HASE T 75% , i
B IO WU ZE WO AR KOOSR, LB AL ; ik
SRR BRI AT HES | Ak mh R g2 A eIk 5 ' E
ShkokRERE AL AT RES | Aomil Mg L . FF IR A
SEREMR ;T IBCh Bk s AR AE AL W] RE S| K BT IR IEAE
¥, FIZE AS By ASER R G TIRZ AR, B
R AN AS JE— R M RAEPE , i N B4

T, 2 i A B Mg A AR R SR AR AR M A B T
SEAAMEB A LA G Y A B
PERAE R VAR . (1A 2 6/ 5555 PRk
6L T 3(IL-6/STAT3)f5 i, = 51k AS JE
P RN, SR A TR AT T R 4 M B 1
P, BB ML RN RPEFIZEE,

IL-6 J& (T4 R —Fh iz ) 2 AEE T
LR P, A0 35 22 Ff otk 10 R A 9k 1 40 i 2 0T 43 ik
IL-6, 2 | K 20 L A5 P B2 40 A B 4E A T 41 il
T S BEAR AR A3 1L-6 I AT A2 Z2 R R Y,
fit 983 K %€ A ¥ (tumor necrosis factors, TNF-a ).
IL-1 A3 S AR AL G A IL-651L-4 . BE R Ti%
R e FE AL BRI B 1L-6 55 o HAT 1Y R g
FN AN 5E Ay AR RE T, JF B i LT AR A AL B,
STAT3 % Janus J {5 5 B2 22 Fh 9 0k B 10 3%
WA, RS iERS 2 2RIk E A M
(MAPK) 5 Sl i 3k M1 2 5 N5 T 24l )z
N, X SRE & A K J B EEE TR,

TS R KRR RE AL SRUEG ¢, B
FHAAS AL, ZK AR S BF AR F 1 BEASE , I8 B 958
FRH 28 ik, AN W , B0 T R AR I Ak
26 KO R EE O 28 AR BRI 2 S H F af FE
2P AR U SRR M FE B IR ) AR
PRI, R CHE L VA0 AR b B TR IUL
Bl PR R E ZE BB 280, Wi IR TR YT
AS.,

KT EA TR S K FERELE AS R R 4
M 6/ {555 F 1 Fi% st is fb+ 3(IL-6/STAT3)
550 B A SE AT T AR I  AHIF 58 & 3
23 FIRSRIZE S T Sh K4S IL-6 263k B Then ik
FEHUIZL 1L-6 (7K T 2 AR . 28 s ok U
FEEHPKIMAE 1L-6 MRNA AYRIL B35 T, kR
UL IL-6 mRNA F9RA B 5 FEAT, X R IL-6
SR RERE LR AR S ST, MR
Yy AT R B IL-6 A, e R BUER
[ AR IE K 5 25 IR B 32 3l ik p-JAKL
BH: 268 R B i, p-STATS PHIE: %A B F
fiX, H 5728 OB H s FE RS U 40 p-JAKL FH
P2 IR R I B AIK , p-STAT3 FHE ik R g % T+
o, X R AR U T 8 i JAKL STAT3 (5544
BIB N IR

ZE TR, RERR U — R B B ks
FERE AL 259, HomT 9875 TLR4 \LXR .JNK .p38MAPK .
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R, G5 AR XS B Ik RERE AL R R AN 3R 6/ (5 55 3 TR SRR LT 3 £ @ 5

ERK1/2 NF-k B J% IL-6 540Kl F iy 33k, If5E
M JAK2/STAT3 i i o
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