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T T 1 k7 %F NAFLD A% 780 ¢ BRUIE B
ZH 21 AQP7 ,p38MAPK 2 ik 11 5% i)

(BHEHXRT WEPEER, Wil M 646000)

[(FZE] B TR 0 BURLYA Y7 3R W8S P 08 105 M AT (NAFLD) 2K R 1R, 4R oA G /R JHPL I . F7 3% 140
H SD KBRS IE# 20 (6 H) BE8I2H (34 H) s BRIEH A5, RS IRIRE 13 177 5155 NAFLD BB B, B A3 A5
I K T AR AL (30 R BEALA R 5 41,4541 6 F, 43 51 b A5 0 21, s 08 0% ol WOk 5 L b R Bk 41 (10,5,2.5 g-kg '),
SB203580 41 (3 mg-kg "), 4 BT LATE % 1 100 W0RE B I 1 B p38MAPK il 7] SB203580, 3 4 Tl 4 i, AR E-AFr4r
(HE) B2 il £r O Yo €8 W00 5 % 9 3 A2 Ak 5 320 700 000 7 1 3 H b =B (TG) , SR [E E (TC) , RITA AR AL B HE (AST) , WA
PR 2 B R Wl (ALT) IFIIE TG ; 521 2¢ 6 5E 1t PCR(Real-time PCR) 45 I Jig 5 40 /K Gl 38 25 1 7 (AQPT) Jz p38 43 2L IS Y
AR B (p38MAPK) mRNA 3K 3K, i 5% A 25 W B0 % ( ELISA ) B A6 U0 JHF U 3% 25 I s 2 ( FFA) , I8 i 20 48 AQP7 I iR 1k
p38MAPK (p-p38MAPK) (1K . £5 5 : 5 154 41 e, B R 41 K BUFF A A 5 A8 M 3 2, i % TG, TC, AST, ALT FiIiFE TG, FFA
W T, IR 2H 2 rh AQPT mRNA K AQP7 % i 3Rk FEAIK , p38MAPK mRNA J p-p38MAPK % it Fh i (P < 0. 05) ; GRS 2H L
B, AR PRI MASURLFT SB203580 W] 9 4% NAFLD K 5 HE AR M5 28 #4F2 B BH 8 %A% NAFLD R BLAY M3l TG, TC, AST, ALT, i ik
TG,FFA(P <0.05) ;& 25 44 A1 SB203580 £H < R A5 i 20 20 AQP7 mRNA F1 AQP7 & f %35 W] i 7+ &5 , p38MAPK mRNA F1 p-
p38MAPK & it B @ REAK (P < 0.05) . &5« 1 2 1 i 90K A8 Wkl 4 B 3 386 5% JHF J0E 1) Mg 0y A ¢, HL L 1 0T i 55 400 11 g iy 41 21
p38MAPK i 4k . F A AQP7 3k, 38 H vl A AR, Wl ZD AR FEA , DA B AR IFJIE TG B X,

(k@] AR TR BRIFAZY; KGEIEE A 7; p38MAPK ik ; fEHHLHI
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Effect of Qutan Huoxue Granules on Expression of AQP7 and
p38MAPK in Adipose Tissues of NAFLD Model Rats

YANG Xiang-xiang, ZHU Xiao-ning, PENG Meng-yun, WANG Jing"
(Affiliated Traditional Chinese Medicine Hospital of Southwest Medical University, Luzhou 646000, China)

[ Abstract ] Objective: To explore the mechanism of Qutan Huoxue granules in the treatment of non-
alcoholic fatty liver disease (NAFLD) in rats. Method; The 40 SD rats were randomly divided into normal group
(n=6) and model group (n =34). NAFLD rat models were induced by high fat diet, and after successful
modeling, the successful modeling group (n =30) were further randomly divided into 5 groups, 6 in each group:
model group, Qutan Huoxue granules high, middle and low dose groups (10, 5, 2.5 g-kg™') and SB203580
group (3 mg kg '). Intragastric administration of Qutan Huoxue granules and intraperitoneal injection of
p38MAPK inhibitor SB203580 were given respectively for 4 weeks. Then the pathological changes of liver were
observed by htoxylin-eosin ( HE) staining and oil red O staining; Kits were used to detect the triglyceride (TG) ,
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total cholesterol (TC) , aspartate transaminase ( AST), and alanine transferase ( ALT) levels in serum, and TG
levels in liver tissues; the adipose tissue aquaporin7? ( AQP7 ) and p38 mitogen activated protein kinase
(p38MAPK) mRNA expression levels were detected by Real-time PCR; enzyme linked immunosorbent assay
(ELISA) was used to detect the expression of free fatty acid (FFA) in liver, AQP7 and phosphorylated p38 MAPK
(p-p38MAPK) expression in adipose tissues. Result: As compared with the normal group, the model group
showed an obvious hepatic steatosis and a significant increase in serum TG, TC, AST, ALT and liver TG, FFA
levels, a significant decrease in the expression of AQP7 mRNA and AQP7 protein and an increase of p38MAPK
mRNA and p-p38MAPK protein (P <0.05). As compared with the model group, Qutan Huoxue granules and
SB203580 can reduce the degree of liver steatosis, and significantly decrease the serum TG, TC, AST, ALT and
liver TG, FFA levels in NAFLD rats (P <0.05). The Chinese medicine groups and SB203580 group showed a
significant increase in the expression of AQP7 mRNA and AQP7 protein and a decrease of p38MAPK mRNA and p-
p38MAPK protein in adipose (P <0.05). Conclusion: Qutan Huoxue granules can reduce or reverse the liver
steatosis, and the mechanism may be related to inhibiting the activation of p38MAPK, up-regulating the expression

of AQP7 in adipose tissues, increasing plasma glycerol metabolism, reducing glycerol and FFA intake into liver,

hereby reducing TG accumulation in liver.
[ Key words ]

pathway; mechanism

AR W K v BB W5 4 I R ( nonalcoholic fatty liver
disease ,NAFLD ) LA 41l Jifd 3o B g o U0 B2 ok R¢1iE , (H
Tk o TG S P JHE A R A 1 18
YIR , & —Fh 5 i 5 Z HEPL (insulin resistance , IR) £
M S ek S A G B A AT B R I
F5 AR RS 1 BA 4l v BE 5 BT ( nonalcoholic simple fatty
liver, NAFL) , 3F 34 %5 #4158 B3 4 AF % ( nonalcoholic
steatohepatitis, NASH ) K H A OC JiF # 1k A1 i 40 g
B, FAT,ZEVE 7 [ &, NAFLD B 28 8 512
I3 95 1 02 D 1R o B R R S K A
PERF2, 855 2 £ . NAFLD () % 05 DL & 2%, 2
PAARZ , R R AT i 2 067 3 ki A AT, 3
IR 5 /g A8 = &L, & 2 2 H il = B8
(triglyceride, TG ) 76 AT JIE /Y 1o £ 2 F7E NAFLD i %
Jarh oG L ARk, WE R K MKl B R A
(aquaporins , AQP) ik 5 S BUH i ¥4 iz K 47, 51
TG & Wit 2 Ui T 4 B, 5 30 NAFLD %) &
AT ATBESE K BUAE NAFLD 8RR B, HF B
W2 b p38MAPK (p-p38MAPK) f) 31k i T IEH , Ifi
WO I B AR W5 R (FFA) KV Tk, e 3697 Ja B &
JF A0 B i 07 78 1 A B 98, B R 1k p38MAPK () 3£
KR Bl 22 32 W A, PRGIA Sl p38 MAPK {5 53 %
WREZ 5 T NAFLD (i gn sk fe ™ o ko # 45
WF SR S AR 255 AE 11 B 7 AT 9 oK B, AR s 4 i
h p38MAPK R R BN 8% = T X R . #59%
T I RURE 2 42 998 155 1ML 0 14 UKL ) 7] , = DU )1 44 v B2
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INFI B AZIE T NG 05 HF 0 28 56 3 vk O, a8 3 I R e
1] I B A9 S IS % T TR T R R T g
9 P P I DR 9 A58 ik 5 T B ) Bl ) ST IR S A
PR I 5RE ] 2k 3% NAFLD K BRUIF o) g, R AR am g ,
I Ag Wi 420 AQPT K BRAK M AE AQPY SR ik, W %
NAFLD #5581 K B B 7 A8 V2 B, A fE 2 HR J7
NAFLD fy/E LA 2 — """ #fedi 7 NAFLD 4551
e IFE 5 G 07 4 240 p38MAPK Sl fie 5 5 |
BRI A A, BT BRI SRS AL AL, B H
DL 15 1L Uk 38 77 NAFLD #5780 & B, W82 8 i 40
41 p38MAPK J AQP7 [ ik, 1 Hitk 3% NAFLD
HLH

1 ##

1.1 sh¥ 3% ErE SD KR ,40 H{ATE 180 ~
220 g, M PHpg EE RN R 2= SL g s b 4t . sk
FE ARG IE S SCXK (J1])2013-0017

1.2 25 Jeik) 7 I B B R IR I B A
[F) XB P2 PR AL 2006 7, #6808 I AWK - PR 2 10 g, 4R
K15 g, B HE 10 g, FH 20 g, FIE 20 g, k4
15 g, FF& 15 g, B I 15 g, S8 12 g, 8% 10 g, 1
BT 15 g, % H# 3 g, Ll E25¥ kIR T KA 254K
O E] P R B R 2 B s B i R = A,
I H izl 0 = 58 0E it 5 20151031, p38 MAPK 1) il
% SB203580 ( £ [H LC sy 2, HL 5 ARV-112), K
T4 TR = SL L R Wl (AST) , N &= 1R 2 AL 5% %
(ALT) M2 1500 £ (B 5 2 K AF BE 22 Bl 2 A PR 2
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H L2 4 )k D1610143, D1612083 ) 3 TG, i 5 [
B2 (TC) M 50 & (b s LU A R A R A,
it 43 4o 160513 ,151104 ) ; TPO 3K TG 57 &
(W H ot 2l B 2R ) TR B 9% T, L5 20160519) 5
FFA, p-p38MAPK, AQP7 K Rl il X 4 72 W BF I 2
(ELISA) 580 ( I 4 # A D B3 A R 2 Al dit
201602,201607,201604 ) ; & RNA 42 BUA 7 & ( KAR
AR A BR S F) L 45 03505) 5 33 5 43 ) A A
i % 5% PCR(RT-PCR) 3 1) & ( BB 19 3 v 26 )
A B2 A ) ;5 SYBR Green 52 B} %€ ) % & PCR
(Real-time PCR) Master Mix( H 4~ Toyobo A &), #it 5
441900) ,

1.3 @5tk e Rl 2% BB B+ 10% 5
T+ 88% JERb A KL, W B HB 5 A S 56 Bh W A W F
AT HE 5 SCXK (J1])2014-028

1.4 Y% Thermo 991 I ik i vK 48 ( 25 [ 4 iy
N H)) s Model 680 Y A5 4X , Gel Doc XR HUEE ¢ 1,
BAX (3% [ Bio-Rad A 7)) s SW-CJ B TAE & (I3
M AL 15 4 A5 BN 7)) 5 TS100 78 {5 5 5 fa % (( H A<
Nikon 2\ #] ) ; Eppendorf 5424 R %l & 205 3 2 R & .0
Hl, Realplex2 % PCR " 34 % ( #& [& Eppendorf 24
F)) s DHG-9140A 7Y ey $hofe 5 3% XT840 ( il —18
B2 AR AT o

2 FHiE

2.1 e rEAEN R Zy K 40 FUK R R
ARG N R SR 1R S AL M IE R A (6 H) AR
TUL (34 F) 5 IE % 21 3% 3 Fa R 2 5%, 455 80 2 1 i
FHEFE & A K RS E % | b s AR A kK
MEEBLHS 10,12,16 JE 43I BEHLARSE 1 HA R 41 K
R, U 2UA 15 U0 R IR R 2 - 40 (HE ) Je {a fif
TN M I S W T AR R 2 (30 ) TR B L4 A
BIRIZE (6 H)  4£ 9806 Uk S fl s 2l (7 ), #69%
T SR TR ) 2E (6 HL) R R I I UL AR R o 4
(6 H),p38MAPK Ml #I 2 (6 )5 b AL 24
4% 10,5,2.5 g-kg ™' ~d " B AL T 0 ORL 400 6
I 3 mg-kg ™ RER 1R, MM R ST, IF 4 A
RUL R A ) 70 207 DU [R) AR B A= B AR K VE B L B
il S AL A, A 45 21T AR I 7 S A ) A RRLS 15E59)
VESET 10 28 d J5 , A FE R R .

2.2 BRASCRAE LR 4 AR, RKRMEE, H
1% 1Y b 22 0 I 1 3 (10 mL- kg ™" ) BRI, 1 1
DI RGERE EK, MY S mL,4 CHE 24 h
J5,3 000 remin ' B0 10 min 435 2 M3 4 3,
RO EL - 20 CORAF . KBRS SHE LR BE , 57 B 4l BT

JUE 1 A% W T IV, AR IBORT B WU 2 A i T
4% Z W BE P [E € , 17 HE B (5 55 WA S0 it
Z51.0 cm x 1.0 em x 1.0 em KX/NS7 B4 0K %) B,
HARBE TS AT M AL O e (5 SR 5 2 i) +5 IR JE A
B 52 J] 161 i J 2H 28 200 mg 76 745 23 0 TR AL T
ARG, -80 CHRAF .
2.3 KR AR OB T WA 4 HE J4 £ 5k 1
BERG B Am 2L O B 4o T P9 5 T 2R 5 A= A ARG I v A
1§ AST,ALT,TC, TG 7KF; BUIF 20 21 100 mg JHJTE
K ZTEFE 1:9 433 )3 000 r-min ' 2.0 10 min, B |-
W, K GPO-PAP & & FFIE TG & & 5 BUAT
JIE g W7 41 21) 100 mg F] pH7. 4 B IR #h 2% o i
(PBS)#% 1:9 473% ;3 000 r+min ' B> 10 ~20 min,
ICE T W, R ) ELISA 3k 5 JF 215 b FFA 5 4,
TR AL 4 AQPT, p-p38MAPK & 14 % ik 5 % 1
Real-time PCR 3l 2 i i 41 2L rh AQP7, p38MAPK
mRNA ik, & H] RNAsimple Total RNA Kit 42 B £%
AZUE RNA K RNA 4l 5 845 5, RNA
HEE ok cDNA, W 56 5 44 42 °C 20 min, 99 C
5 min,4 °C 5 min;% ] Master Mix #£17 20 L NE
Real-time PCR [z v, X W 21479 :95 € 5 5,53 C
10 5,72 C 15 s, #E L4740 MEH . L GAPDH h
W2,k AN e 2 kg 519751, AQPT
5% F# 5'-TCGTGACTGGGATGCTGC-3", T ijif 5'-
ACGGGATGGGTTGATTGC-3", i Bt K FE 158 bp;
p38MAPK 5|4 I :5-GGACCTAAAGCCCAGCAA-
3", F i :5'-CAGCCCACGGACCAAATA3' , F Bt K &
186 bp; GAPDH 5| #) I i%#: 5'-CCATCCACAGTCT
TCTGAGT-3', F ¥i#: 5'-CCTCAAGATTGTCAGCAAT-
3 BOKE 141 bp, 8 6 NE AL,
2.4 geits ot SR SPSS 17.0 it #r 4k
PEAT R AL T R TR DL & £ s Ko, ZAH ) AL
KI5 25001, P <0.05 22 A G458 3.
3 &R
3.1 XF NAFLD K BUIF RS B2 ok ls T 2H K B
f) HE G (7 1T 20 A LA b Je i Bk A v 1) 4 R 52
SSPIRHRS 200 B A% T B, A2 T 20 B v e JEE 40
A UL K IR TS M VIR AE | 5 Al i R 1 B AT 4k
A A W ZL O 7 JIF 4f i AT 0L A 1 AR 4L 68 iR
T B AT T M A M i 2 o R R ZH R] DL -E
JSE T 240 PR 05 72 M, T 40 B A B T /0N T 45 4 R
JHL SR DA 3 A O T A A kA TR 5 0 A A A
TR AL, F8 53 7T UL A VE 2T Yt 20 ZUH AR 5 AR P T DL
R RN AN A 20 I8 T . A% R I I KL 4 K
- 147 -



223 55 16 Y
2017 4£ 8 H

FESSBAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 No. 16
Aug. ,2017

SB203580 41 W] UL /b 1/ T 4 Jfd A 7 22 4 4 k0 445 44 Fid
AL, R LB IR B K AT A 4G A HL AR R
SRR 2] A B 0 R 5 A0 PN RT DL AN IR
SRR I b, LI 1,2,

ACTEHH BRI, C.AE PG B0 2.5 g-kg ™' 20, D. 560 L B0k
5 g-kg 4L EL RIS MBURL 10 g-kg "' 4, F. SB203580 £H (14 2 [A])

B 1 %S MBI NAFLD X BT AL 5 BB 45 M B9 % I ( HE, x 400)
Fig.1 Effect of Qutan Huoxue granules on liver of pathological

structures in NAFLD rats( HE, x 400)

3.2 I NAFLD KR ifLii§ AST,ALT,TG,TC [ 5
Wi LR 4 R, BURNAE L3 AST, ALT, TG, TC

E F

B2 #HEiEDHAI NAFLD X R AT AERE B A &2 Mg (4L O, x
400)
Fig.2 Effect of Qutan Huoxue granules on liver of lipid droplets in

NAFLD rats( oil red O, x400)

KPR TR (P <0.05) 5 58 RV2H FOR, B8 0 I
Wik 20 K SB203580 #H IfiL i TC, TG, AST, ALT /K-
0 2 REAR A% 9 T Il UKL /& 5 A 2H RO Fd (P <
0. 05) ;SB203580 £H 55 1 1 i UKL A | v 571) 2t 2 1]
ZRTGIFEL, Wk,

*1 #HEFMFAX NAFLD AR 7% AST,ALT, TG, TC &M (X +s,n=6)
Table 1 Effect of Qutan Huoxue granules on serum AST,ALT,TG,TC in NAFLD rats(x +s,n =6)

215 Fldk /g kg ! AST/U-L ! ALT/U-L"! TG/mmol-L " TC/mmol - L ™!
E# - 94.50 +5.96 39.67 £2.94 0.39 0. 06 0.65 +0. 14
(o8] - 184.33 £15. 86" 83.33 £4.59" 1.36 £0. 10" 2.04 0. 13"
FEPE I 1 FURL 2.5 137.33 £10. 562 59.17 +4.26% 0.68 +0.10% 1.42 £0.12%

5 125.17 £9.99% 53.83 +4.96% 0.59 +0. 08% 1.25 £0.10%
10 106. 00 +10. 352 41.83 +4. 627 0.41 +0.06% 0.68 0. 15%
SB203580 3x107°? 136. 00 9. 407 56.50 + 6. 09% 0.62 +0.12% 1.27 £0.15%

FEHIEWAHE P <0.05; SHEBA WEY P <0.05(K2~4 ).
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3.3 Xf NAFLD KEAFNE TG,FFA Y52 S5I1E%
AR, B R AL IE TG, FFA JKF 8 Tk (P <
0.05) ; 5 A R4 FE AL, 58 05 1 MOKE24H K SB203580
LHFIE TG, FFA 7K Bt ¢ 1% , SB203580 £H AR e
B S, AL I AORE 5 0 e ZH 2 (P < 0. 05) 3 BHR
G UKL rhof) f 4 ) 22 S e g it e Lo W
2,

F2 HERE M F AT NAFLD X R A BE TG, FFA £ % I
(x+s,n=6)

Table 2
NAFLD rats(x +s,n=6)

Effect of Qutan Huoxue granules on liver TG, FFA in

2 5 /g kg™ TG/mmol-L 7! FFA/nmol-L ™!
E# - 2.00 =0.20 282.71 +34.89
LY - 4.11 +0.40"  521.88 +40.95"
T AR 2.5 3.41 £0.45% 452,77 +25.88%

5 3.07 £0.34% 384,20 =18. 67>
10 2.19£0.22%  337.14 =11.31%
SB203580 3x107° 2.16 +0.40% 242,62 +53.05%

3.4 X NAFLD & BUA% Wi 41 41 AQP7, p38MAPK
mRNA [ Rk MW 5 1F % 41 A, SR 21 AQPT
mRNA {33k B B A%, p38MAPK mRNA ) 35 ik 1]
BT (P <0.05) ; SR g, #5998 106 1 90k 21
K SB203580 #H AQP7 mRNA {33k 89 i Fh &, LAtE
PR 3% I JURE 5 79 i 2H 80 5 A, T p38 MAPK mRNA
(235 B LA AIG, L)L SB203580 2H 3 3k B AL, 1 8 0%
I Rz 2 ) 41k Z (P < 0. 05) ;SB203580 41 5
P33 I R AIG L ) R 41 2 (8] AQP7 mRNA 22 53 6
Gt 2 B X, A BN I R K. P 4R
p38MAPK mRNA 2 R 41t L. W3R 3.

%3 HA8EE 0Bk 3 NAFLD X B B 5 41 42 AQP7, p38SMAPK
mRNA 103 % ik ok F GBI (5 £5,n=6)

Table3
level of AQP7 and p38MAPK mRNA in rat adipose tissue in NAFLD

Effect of Qutan Huoxue granules on relative expression

rats(x +s,n=6)

2H 5 ﬁljﬁ/g-kg’l AQP7 mRNA p38MAPK mRNA
IEH - 1.011 +0. 168 1.014 +0. 172
el - 0.330 £0.072"  2.075 +0. 123"

FEPR G I AURL 2.5 0.566 +0.083%  1.793 £0.099%

5 0.704 +0.076>  1.663 £0. 104%
10 0.937 £0.159%  1.149 +0.089%
SB203580 3x1073 0.627 +0.142%)  0.680 0. 1147

3.5 xI NAFLD Kk RIS 4141 AQP7,p-p38MAPK
HEHMKBEN  5IEW 4, BRI AQPT

A 2 15 W] 2 B MK, p-p38MAPK 3 FH R ik W] 2 TH s
(P <0.05); 5 #5 52 Lbfie, 45 8 06 1 490k 41 &
SB203580 41 AQP7 & [ £ ik W B F &, p-
p38MAPK % [ 3k B W BEAIL; AQP7 & (1 Kk T+
DL 8 T I R 1Ry 75 2 A5OR B 4, p-p38 MAPK 2
[ 22 35 B A L SB203580 41 5 BH 5, #5 5 % 1 45 ks
AR Z (P <0.05) 5 SB203580 41 5 42 % 31 Il
OB IR B4 AQPT B 1 22 LG i B 3 4k
PRI LUK AR 7 4 p-p38MAPK £ 5 L4
THER Y, WE4,

R4 MK NAFLD X R AS A5 41 AQP7, p-p38MAPK
BARKHBM(x+5,0=6)

Table 4 Effect of Qutan Huoxue granules on expression of AQP7,
p-p38MAPK protein in rat adipose tissue in NAFLD rats(x +s,n =

6) ng-L~!
20 5 Fli/g kg ™! AQP7 p-p38MAPK

E# - 583.04 +63.29 56.85 +8.24
BAY - 253.17 +43.90" 90.01 +6. 84"
EPRIE AR 2.5 341.59 +46. 38% 78.91 £3.21%

5 411. 62 £50.75% 72.53 £4.61%

10 501.75 +53. 487 63.71 £4.10%
SB203580 3x107°  345.87 +£60.91% 37.96 5. 65
4 iFig

PRSP i 05 BT TR B 55 T A TG % H 3 /b s
A AT 2 T BT NE A IE T B R A 6. TG & ih
— T H A =4 T FFA A, DRI 7
] 4 7E NAFLD JE pl i HLAT SCHRAE . PR o 1
T — T4k T i A W, — B4y Sk I W 8h B 4y
i W I 3 B A 6 IE A B A I, 3 T
3 3 1 5 0 L ) KO 3 R 1 IS AL I YR A
I SE T A L K G AT N S A
J& TG 9 e /K i 38 2 1 78 NAFLD (99 ik b 28 5%
I, A AE R LR G LR 2 —

KIEIE R [, 0 T 40 B 1 b, 2 ik 3 R R
“CHRSRFLIE AR K 4 Tk A R L oK H iE
EEFT(AQPT) ME N AEBE (P — 5, B %
F3k T e i 40 20, 7 H i i 32 vhok B G B Y
AQP7 Fik T W 5 B H o A i v /b, R 79 o
YOI PERS N TG 4R34 2 WA T RS 4 e
% 7 40 L P 25 BLAG TG, 7E i Al 38 2 A R 4 e 3
i, K FEA A ML £, 3k A BT E 69 H b 2L &
FFA $8m, 3 TG & W% £, ki § 8 NAFLD 1
KA. BTISCE % B0 NAFLD 46 7% K il g 5 28 21
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AQPT FK AL, M 259 T WS RN 41 41 AQP7 ik
T T i P A AR B A, 2 — 2P R AQPT
5 NAFLD e % fn sk ',

p38MAPK {5 453 [ J& FLAZ A= W 4k P 3 3 A7 7
—FIE S S 7B 0B R U R R A
R ER L T O, 35 A A9 p38MAPK M il T % FS &
20 A% Hp S2E T 5 T — 2R 400 40 i PR ) 2638 A 4 i
) 98 A S I AN A PR TR S AR BESE
K IRAE /N BV IR B AT 2 20 i B g 43 16, p38 MAPK
T O 1 PPARy2 Rk 1R, 4 it i 5 1k
FURE U5 # FR, A ] p38 MAPK 4171 il 5] SB203580 fr)
AR /IS B, M R R o T L B S # % NAFLD
R AR5 p38MAPK & i KRB & m T
SFRELH R o PR A A g i 20 41 p38 MAPK 5 f#
ATRES 5 T NAFLD (%4 K.

AW EE RAE R, 425805 1 Pk 41 5 SB203580
v, B 5 41 4L p-p38MAPK 353k B 2 [ A%, L
SB203580 4w M i, 5 b iR BF 5% 45 R AHAF 5 AH B Y
AQP7 &3k B 1 Tk, AH LA 8 16 o 50k = 79 i 41
B W, AQP7 X T w4, Hi i TG, TC, AST,
ALT, JFIIE TG, FFA i 2 i W1 b R A1, s #0042
AN ISR 6=/ R I A = 3 T 2 7R Tl 1 VT AT I
i 0 ] p38MAPK 3 [ ) 0% AL E i i 4 2L
AQP7 [y Rk, B4 H I A i — 25 A, T e b
AJFRES B TG, s 5 ) WE B 105 A2 v A8 B2 45 & p-
p38MAPK 223k B AL L SB203580 4H 5 B & , ifii AQP7
(1% 8¢ 35 A8 Ak LA v 24 75 77 5 21 B B i, SB203580 4 (1)
AQP7 33K 54558 16 1l J0kz vp I 550 2 4L AR L, BT A
HZh 2 5 SB203580 41+ p-p38MAPK 5 AQP7 Y3
RARAEAN — B, Ul B 0TS (9 p38MAPK 3@ [ A] fiE i
A AQPT iy 2 3k B 4R AE (AR & B B ak
ME— 45 AQPT 2K A i %

4[5 2 P BEINFE R B AN, NAFLD £ [H R &
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