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[#% ZE)HH. W P38 2 NRIEE Eﬁ%ﬁm(pfﬂ mitogen activated protein kinase , P38MAPK)7E K ﬁﬂ?@*ﬁ‘ﬁﬂ?%ﬁ(nonﬂco—
holic fatty liver disease, NAFLD) Ff 53831k LA Fe X 48 0 S 07 B2 08 , 33T P3SMAPK {5 5% F# B 7E NAFLD TR, Fik.B
T A HEYE SD AR 36 L, BEDLAN Jox BBZE | RORESIRYZE AN SB203580 FHI4L, B4 12 R, M EAKRERMERE 12 A
7 A BB RS P S 5 4 BT 4¢ (nonalcoholic steatohepatitis, NASH )4 ; SB203580 T izl K REA TRk & R HE R K
&t 11K SB203580; 12 JAJFALSE , B BURAS . ER S LT SURIBEIEES , W I A 4L AR 80 BB RIRBUAF SR H R IER
FHIE R, G ENA I SE A+ p38MAPK .p-p38MAPK MIRIA, SR S AR, R A 4 T A 4URE BoR TR 22
B i P E B E B 55 (alanine aminotransferase, ALT) . R T A B M E L T B (aspertate aminotransferase , AST) H
#¥%E (glucose, Glu) JIH [ % (cholesterol, CHO ) . H- M1 (triglyceride, TG ) B B FH77 , FFHa %L B 5 ZILITITAG TS 58 g 48
FE K F—a (tumor necrosis factor—o, TNF—o )il B3 /- 3 (Interleukin, IL)-6 Y78 & F+ % ; SB203580 T il bR fetri bt R4
BRI, SXt R B, BRI A K BT 4148 P-P38MAPK R x93 B ; 5 & MR AU 4 H 4%, SB203580 F B4 P-
P38MAPK %1k B B B , &4 K B P38MAPK Rk LA X, 4518 . P3BMAPK 555 FiEHZS 5 T KR NAFLD HRAEH
TV, 7E NASH 2% EE/ER , % P38SMAPK A% AT ALK TH NAFLD AR T B,
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Effects of p38 mitogen-activated protein kinase in rats

with nonalcoholic fatty liver disease
Han Ran',Zeng Xiangmei!, Wu Xiaolin®
(1. Department of Gastroenterology ,Guizhou Aerospace Hospital;2. Department of Digestive Internal Medicine,
the Second Affiliated Hospital ,Chongging Medical University)
[ Abstract JObjective : To observe the influence of p38 mitogen—activated protein kinase(P38MAPK) signal transduction pathway on the
inflammatory reaction and to explore the role of PA8MAPK in nonalcoholic fatty liver disease (NAFLD). Methods ; Totally 36 healthy
adult male SD rats were randomly divided into three equal groups:normal control group,high sugar model group and SB203580 pre-
treatment group. Rats in high sugar model group were administered with high—carbohydrate diet for 12 weeks;rats in SB203580 group
was administered with high—carbohydrate diet for 12 weeks and injected via abdominal cavity weekly. At the 12 weeks,rats were
sacrificed, and pathological changes of the liver tissue were examined with light microscope. Serum biochemistry, liver index, insulin
resistance and inflammatory factor expression levels of liver homogenate were examined. P38MAPK and phospho-p38MAPK (P~
P38MAPK) expression condition were determined by Western blot. Results ; Compared with those in normal control group,the ob-
vious hepatic steatosis was observed in high sugar model group and alanine aminotransferase,aspertate aminotransferase, glucose,
cholesterol , triglyceride in the serum, liver index, insulin resistance and tumor necrosis factor—a, interleukin-6 of liver homogenate were
increased obviously in high sugar model group. Compared with those in high sugar model group,those indexes were improved in
SB203580 pretreated group. The expression levels of P-P38MAPK in liver tissues were significantly higher in high sugar model
group than in control group and the expression of p—~p38MAPK were reduced significantly in SB203580—-group than in high sugar
model group. There was no difference in P3BMAPK expression among three groups. Conclusion :P3BMAPK signal transaction path

participates in cytokines releasion process and plays an impor—
tant role in NASH. Inhibition of P38MAPK activity has the po-
tential as an effective therapeutic strategy in interventions of

NAFLD.

EENEE:#% X, Email :hanran105@sina.com,
B B R AT R
E{EEE : £ 14, Email ; wuxiaoling@cqmu.edu.cn,,
EE£TR M AT SR L (%5 B84 ] F[2011]2258 5),

452 S B hitp:/iwww.cnki.netkems/detail/50.1046.1.20160601.1552.010.html [Key words ]nonalcoholic fatty liver disease;high sugar;p38 mito—
(2016-06-01) gen activated protein kinase(P38MAPK) ;inflammatory reaction



EEERKFEEIE 2016 £ 41 4% 6 33 ( Journal of Chongqing Medical University 2016.Vol.41 No.6 )

— 577 —

A RS 14 A5 5 74 BF 6 (nonalcoholic fatty liver
disease , NAFLD )& — Z& 5] Bk &M K 0 A BH % 451
FF R BT . DA SC R 40 BB i AR R BRI
HIBR , il R R ITErdidb , B 2 R BUHE L T4
J% (hepatocellular carcinoma, HCC) B¢ T 2 BE F 0% 45
LR BIFTRY, BET,BEE A4, NAFLD &
BN EE WA KERENE LR K RREERF
FE e B RERE R E R R,
HEREEZHRILHZES MR EL BB . NAFLD &
SRALEI R, TR R CTIRITE R, R E
&P (insulin resistance , IR ) B IA A& NAFLD Fi{{
WEREIER IR, RIFAIMIR F R RS &
BB EEREY, LRI KB, NAFLD FLH
LERIE B E RN R F K R A4 B E A
A, FBHEA R UESE RIE4IME 25 NAFLD
PRIRI R A5 R ER, KBS CIESE p38MAPK {5
SHEBEHRTENEEXT R FLEHER HE
PERF R 2R L R R AR 5 2 PR &
SRYLEEC- B P38 22 F G /LR MBS (p38 mito-
gen activated protein kinase, P3SMAPK) {5 53 & 7E
EREE S MBI NAFLD FEER M AEE, A5
B6 400 o A ) K L NASH AR | SEE TR BE , I 75
H Ak RS AT P3SMAPK {5 518 B &5 fR 28
A6 LA Bk A P38MAPK #1771 SB203580 T f& Xf
H= A4 B0, 597 P38MAPK 15 S 38 B 7E NASH
FEER , AR L NAFLD BB AR SIS IR

1 HMREFE

1.1 L85

R Y TETE R AR SD KR, S HE 2 B sh st
Rt AR R (120£20) ¢, TR EBF 12h
ALk 5 BRI SB IR E R RIS R =g
MR ER R RUK, LR H R ARSI EHESERAZER
St FER TR Y S AT,
1.2 EMNEME

BT Sigma—Aldrich(St. Louis, MO) , & A FEH T
o (tumor necrosis factor-a, TNF-a) . /" & (Interleukin, IL) -
1B 1 IL-6 BEBE S it & TR =B A YA AR
AF, EDHFREREANEEN SN TR R4 TR
BFFER . Polink—2plus SRR &M T P2 EHF
Y ARA BB/, SB203580 T 3% [E Promega 24 7], R
P38MAPK,P-P38MAPK I4F35H Cell Signaling Technology, LI
£41 B-actin ZILEPLIARN T £ EH Santa cruz A7, BHHE
A (£ E Bio—Rad A7) ,3K30 B S EAHE.LIL(EE
Sigma A, FAIT R (AL B LR BT K FARLA
H]) SHHW s #ER = FAEHR (LR ACEHH E AT,

Model 550 BIE§HRIL (32 E BIO-Tek /A 7)) , & H B4 LT
A% au5400( H 4 Olympus) ,
1.3 #HHpitifesa

LR BYRENL N 3 4, B4h 12 R, TR . &8
RE 12 A, BB EE R Bk & Bel R R
5395 65.5%.10.3%H 24.2%, FEFEREIA . BIAR 1278,
YRR AVE 4 LA - 809 5@ IR 209 M , oK AL &
Yy AERE EETS S BRER 76.5%.17%F 6.5%, SB203580
FTHA . SR E 12 8, SA% THEBEES SB203580(5 mg/
kg, 7T 5 mg/ml —HE TR (DMSO)K/H) , 7EEH 12 %%
K 2980 E R B (45 me/ke) BELREVE ST, BRER)S T e
B ALK
14 AREFHR

H R BUFE AU &, B3 T ok A b K SE1 73 0E , &
M, FREHE T, T 4% R P BB HHTEE, B 48 h
J& K, AN TEE HE $of 5T WEF AL AR
AR AT RRAE
1.5 i fo A oiem

WEFERBUE , & T R Bk ICE MR, B 2 ml )5 , Fe
HATHEE A IIE AT H B 2 000 r/min x 10 min B0, 5335 H
g, FMA4a3EAS IR A HARERELE B
(alanine aminotransferase , ALT) . K| J& & B E KL EF (as—
pertate aminotransferase , AST) . % % ¥ ( glucose , Glu) | B B B
( cholesterol, CHO) ., H 1B (triglyceride, TG) , BB S E
FEFLTE E (homeostosis model-insulin resistance, HOMA-IR),
1.6 AFdgscm

SRR BT RIR R R B E , FER =/
R,

1.7 B4 # TNF-a. IL-6.#&n)

K R S A T T 533 TNF-a IL-6 7K K FF 50 AR
ARG RN A& U P U TR A 450 nm BEFRIX,
WENE F  RIEIRAE 2R &4 RSP 1L-6  TNF-a
WE.

1.8 Western blot # £ A48 4% P38MAPK & @& & ik

B 100 mg FFZHZE, 10 2 ml SR RIS R 40O AR VR, UKTB
WS BL.OEIR B, BT Y) A% SR i e iy
SUANBYECRE ST REETEN , 25 KARH
p38MAPK .P-P38MAPK B ST REHLIAIE N —Hilk, — iR
B4 1:1 000, A Quantity one ChemiDocXRS EI§ R4
RERSHRGX BB FHF AT AL,

19 %hitFan

FREBAE R SPSS 16.0 BAHATHIT 44 H, THER
RHTLIE 2 AR (v 25 ) TR, RAIBREBE T 2451
W72 () 2= 57 , 401 1] O 5 EL 225k A Dunnett—: 8258, 2 A 5F
HEAESHRE:, MK =0.05,
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I PR b B8 1R 28 R HARE [a] JE44E: 1k DR 9 £51) 43+ A
¥ B~ ,NAFLD B E MASLL TG A B/ R FE, I
WO R ST UESE , R AR IR AR A L) E [ B ol
xE, B R EERIL TG A& N E, HAANRNKE
gyt AR M B AN R B, ik Bk &
FELEENE, AR EWFRMAS S NAFLD
KRN BV SRR E, FEAL R R SR,
S YERETE 1 BIFETS, SXT AR L, 7E S Y
HPRARERKEEHI T —RIRENA, B4
MRS . FFE%L IR IS FIEE T B m
B B B, 5 S B A AR, T G R & NAFLD AR
Ak ; YE M i A= 46 J5 T ALT ,AST .GLU .CHO.TG i &
F&, 50 IR P8 B A&, Rl e 2 ek 28
BREH B AR X RES UGB DS T R
54 NASH #ERI

TNF-a.IL-6 BRVE N EBEHNBRAKE T, E
AR STIESE , NAFLD BB ARSI e SV PR Y
KRG INREEAL, IR A ST RE T 581
Z 1) B AN J5 3 R R RE A M Bl A BB ORUR
FANE R 4R AN AT 4t AT 43U TNF-a IL-6, j5 &
XAl B E VSRR IE, AL I, 7w b
R R 20 P TSI P R AE R F TNF-a 1 IL-6 K&
Fik, HE & T A , XA TNF-a F1 IL-6 7] L4
YENAFLDSRZERR B FIFEHR o

£ NAFLD sl , 3 R EME 55 FHE
¥, BAMATEW T, PISMAPK BI5 57 @M
PEER R Z—, P38MAPK B2 4 HF (TNF-
o I 1L-6) | B ORI (MR B AL A
BBEESG) JEEN EA A RIMEIR 4R
JE i J FL =M1 8% . P3SMAPK BHUE S AT A
i s BB B AL, FES 5REMAHT
YR ML B SR VAT | SORE RN AT AT B T AR,

SB203580 JEMLEERKIRIT A= 4 , 70 F & #377.43,
4rF= 2y C21H16FN30S, 7] LLE B4, BE5 p38
TR A T BRI ] p38MAPK HITEHE , AT
Wil R AR R TR0, ABFR R IR, p38MAPK
1 7) SB203580 B B 384> T HF A2 p-p38MAPK
FRiK, R B T R bR K R myE AL ALT
AST GLU,CHO TG /K, 35 IR, I 5 FHH SRR
57 , 1B SB203580 X} =¥ R NAFLD A B 4F
BRI VE A ; R BT SB203580 B 5 R i B w40
KBAFHAH ) TNF-a 1 IL-6 /K ¥, RHEHES

¥ NASH H',p38MAPK Bk 25 T RAEFH 1
Fik RS T IFRRIAAE

BT, Sh R RERT LUE R ST B = R R
2% B MAPKKK—MAPKK—MAPK B sS4 N {E S
SR RGN,/ B P B BRI ES \ERK 1 p38 £
RIS A EOE 11 R (AFT2 NF-
kB.ELK-1 AP-1,CREB) % {R (N 4H M FIL &
BABER TNF-a IL-1B . 11L-6.1L-8 % £ 48 1t 40
MR FFIAEAE TG BRI =Y , & 5 RAE D R, AR
WY, BHEE S0 NASH REEGE FT4H 43 40 A0
P38MAPK, REVEHT& BHIKY , BB FiE %
HF B EE , TR 15255 TNF-o IL-6 &2 Fh 40
M F BB

ARG R LA, BHESH NASH #,p38
MAPK % B8 1k BH & 3% in , 2 A p38MAPK # il 7
SB203580 B E M4 P3SMAPK HIBsBRfk Kk, Tl
AR RAE R T TNF—o F IL-6 7K, Wi R4 2R
RERGZAE X TERHA S0 NASH & BEWRI1ER, %
B p38MAPK @ B{IEfL 3 T RAEE F ™4 {2
BT NAFLD W &4 F & &, X p38MAPK M7
RERLA NAFLD WA MAET F B,
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AG490iliit JAK2/STAT3 15 538 M % 1% 240 LR .
FEAIE] A4 1 B L)

REZ BHERL,E RLIL2RLANE LR BF 2T
(AL ER R FFE—ERE 1. FFEAN; 2. D4R 3. ES 4L 4. IGERE TR, 4L 050013)

[# FE]BAY BT JAK2STAT3 {55 BB AG490 THUF X AR M BB AEA K AT HEmU R SHXERREL
ZEBXKER, FiE B ANEN RS R ER % BALB/C—nu B REENL T 24068 3 4, iR R4 Jo st BRE (4 L
7K) JEIRE AG490 4 (WEFE 4 mg/kg ) AG490)  Ei¥EEE AG490 4H (¥R K 8 mg/kg Y AG490), i 5 2 B Wi 4 98 F 4
BB AG490 A FEMR R . WIEH RliC # & AW BUAR 2 JRE AR 8 R A K I 0 2R ; 8 0 e X 0 B A 0 40 e R
BRI T B L B A RN R T 4R R p-JAK2 JAK2 . p-STAT3 . STAT3 . MMP-2,Bcl-2 Bel-xl % Bax B H AN AL,

SRR AR TR AR AL R b p-JAK2 F p-STAT3 HHFEE, HR . LRHABFEE MR ERS/NTHRA, WEEET
XA, 2R HERGHEE L (P<0.05) , WIS T B A IEHRE AG490 41 (73.98 + 0.90)%  F R BE AG490 £H(81.39 +

1.66) % 40 M FE #H GO/G1 X PR 4H (59.30 + 1.13) % HH B 1 il (P<0.05) , R ¥E FE AG490 40 (33.32 + 1.16) % M R YR B
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(1.265 +0.012) , (1.477 + 0.020) 3] BRI (P<0.05) . [ T R38BT e MMP-2, Bcl-2, Bel-xl F1 E 3 Bax 26357k sir4H
ERBR AGA90 AR P ZH 4R p-JAK2 Fl p-STAT3 & 4S50 HB 41 B BRI (P<0.05) . 4518 : AG490 RE i3 3

JAK2/STAT3 {55 SR 3 A T 40 MRS TR = I 38 B A2 2218 P IR B3 4148 BURR LI B4R 16, 38R JAK2/STATS B BS7EFF

AR E R h RIE T BE/E,
[ €837 JJAK2/STAT3 {E58 1% ; AG490; I8 B RS HE e
[FES#S]R737.33
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