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TEvk N 2512 AR A P8R B, ELISA ¥ &6 I 1fiL % Ji B¢ 38 L il i A0 JFF 2 6B s HE 9% 6 00 5% 45 20 K BRUTF 240 2U0% 3 AR 1k
Western 158 i 46 I 4% 2 K BUIT 4140 AdipoR2, p38MAPK 2 TNF-o 5 H kK E.[45 8 ]5 N HA L, C 4k BT
20 TT LG 7 R T AR M L 8RE 20 IR I /N i R A X AR HESN ZE L s 1 TC. TG, FFA, ALT, AST /K KM
2 p38MAPK, TNF-o 25 [1 353 % T+ 5, 5 IS I R 4 20 AdipoR2 8 K B AL 5 CH M. EH
KB 20 M A AR TE L AT /N O A8 DX P 4% 0 200 M 3 i A A0 I AR HE B 5 3 5% 5 3% TC, TG. FFA, ALT, AST
K RN L p38MAPK , TNF-o 25 138 3535 8 35 FRAIC . 1MV PR IE 3% S 4120 AdipoR2 B KV B & L4510 1A
4832 B T 38 2k 4 v v B G O BRI T RS BB 25 R T 2H 4 AdipoR2 & 1 K -, 3 T 4H 21 p38MAPK , TNF-a & [ ¥ 4
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R BEZH (N | 3 g i R AR 2 (C) | i g W BE + 32 s T 304l (E), M 3% 12 J. 35 il 4 R (BE = 25 B
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E K BRAE R — 2 8 0 bR 34T T e ko 2k, RS L HAREL Frgidl 2k 1~2 Ja KR #E il 7E (32 &
2) C.REBE 1 KTk 30 min, J5 4 KB 10 min, B3 #) 50 min J5EFF2E 1 F K, 5 2 J& 48 Kk
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£ (ABC-ELISA) J5 £ € L6 IR IR R & & . 4 B 8 A 46 73 Fr AL 5 1L 7 &40 IH [ % ( Total Cholesterol, TC) |
H il =8 (Triglyceride, TG) . H B I8 lj B2 (Free fatty acid, FFA) .4 554 & W ( Aspartate aminotransferase,
AST) F14 T8 5 % i (Alanine aminotransferase, ALT) TR P F KM . K RITH LA R FARHES 5 4% £
R E A W T SUE LY L SR 5 pm SR ARSI AL (HED e €8, 18 0B T 0845 T 41 2 2~ ok
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FFeH 2 AdipoR2,p38SMAPK . TNF-a 5 il & : Western blot Jy B 52 & H K, BUIFZH 2 50 mg &)
#5195 4 °C 12 000 r/min B0 5 min, B IR AR E B IR BRE R B L2050 15 961 - e L6
T2 R TN 04 T i R g P K 0 15 B LI 4 1 A T 3 A 0 o (BT B 4 Bk 5 060 B LR W k) FPAT L Tris 2%
AR -Tween20(TBST)5 min M 1 ¥, bk 3 WL ARE M —HT(V_,, 2 Vi =151 00004 °CH M it
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1.4 SHitZEHH

JT A S0 B LS4 B bR o 25 R L SR B SR ] SPSS13.0 48 SR A AT 43 A 6] — F8 A% A [ 4 ] SR
FH AR 2 )5 2% (one-way ANOVA) 4T, P<<0.05 Fnf &2 R . P<<0.01 FnAIEw B EEER.
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5 N4 8. C 4K R T & IR A BRI B m (P <<0.01). 5 C A HE.E 4 KK
A B TC AR AR AR E A R B T o ST IR N 5 e B 3 BRI (P <<0.01) (3R ).
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Tab. 1 Comparison of body weight, liver wet weight and total calorie intake of rats

20 5 KR AT/ g JFHIE YR 0 it/ g A B /K]
N 419.87+19.52 8.924+1.31 28 554.66+1 337.71
C 505.814:40.89* * 18.09+3.83" 35 195.98+1 154,67 *
E 451.55+24,73* > 13.47+2.01* " 36 065.63+789.03
.7 P<<0.01.

2.2 KRBFIhEE K M BE

5 NH e, CHRKRIME FFA,TC, TG,ALT,AST K F¥ B EFmE (P<<0.0D).5 C HILE, . EHK
FUMLTE FFA,TC, TG, ALT.,AST /K i FF#EK (P <<0.01) (& 2).
23 HALREEVE

HE J @455 BoR N 4K BUFALZUF R AF 40 TR 25 35 18 %, JF 40 i 2 HE 51 3% 55, JF 52 16 8, JHF 40 i A%
SERIE R TR L T B AR C 4R BUF A 20T UL AR D Rk 18 1 AR L 2R HE S AL T ARCHE S R 5L i
S 160 A i BT P R R S YA, A A IR /N T IXLE R R 80 AR 3 C 1A i 42, JF 41
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BUE S EEA DRI IEH 4 RS 17 28 1 S /it P E A X AR AE A SRR B (8 D5 N A . C 4
R BRI 2 E 36 8l B PE 43 35 1 in (P <<0.01). 55 C 4 Fb 8, E 21 K UM IE 58 4 36 20 B 1 70 i 35 B IR (P <<
0.01) (& 3).
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Tab. 2 Comparison of liver function and blood lipid in rats

20 5 FFA/(pmol « L™ 1) TC/(mmol « L™ 1) TG/(mmol « L™ 1) ALT/(U LY AST/(U-L™ Y
N 46.76+10.11 1.36+0.27 0.7140.22 35.14+8.78 64.59+14.27
C 72.53+16.81" " 4.23+1.12" " 1.56+0.63" " 67.08423.68" " 151.77+£30.54 ™" *
E 58.194+17.08* * 2.18+0.8* " 1.23+0.41" 40.124+9.65" * 71.83+21.78" "

e R P<C0.01.
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Fig.1 Light microscopy for liver tissue from rats (HEX200)

2.4 IMiEMEEEE/KEMBFALA AdipoR2,p3SMAPK & TNF-0 & A RiE

5 N A, C 2R BRI IE R B & K7 2 *3 KRR EE S EITS
EREL(P<<0.0D) , FAH 2 AdipoR2 KA. Tab. 3 Rat liver inflammation activity score
p38MAPK, TNF-o & 1 £ 5KV B % 7+ 5 211 51 KA B VS
(P<<0.01).5 C 4 M4, E 41K Bl i g 19 % N 0.690.45
KT T+ (P<<0.01) . JF4L4 AdipoR2 % g Ziﬁg

IEHUN . p38MAPK, TNF-a 2 1 357K V- 2 3% . P00l
FEAR (P <<0.01) (3 4 /& 2).

x4 MiEAEEEEAFAE AdipoR2,p38MAPK, TNF-0 B B RE T ¢
Tab. 4 Changes of Serum adiponectin and liver AdipoR2,p38MAPK, TNF-a protein expression

20 5 JEBEE/(mg« L7 AdipoR2 p38MAPK TNF-a
N 0.9340.19 1.1040.25 0.61£0.12 0.320.09
C 0.51+0.11* * 0.5340.17"~ 1.2740.23"* 1.334:0.24" *
E 0.80£0.12" * 0.904£0.18" * 0.994£0.19" 0.91£0.16" *

H. U P<<o.01.

R & . 0

39 18 4 A RE 2 AR T RS P B i IT (non-alcoholic fatty liver disease, NAFLD) k& 4 | & J& i) — /> B 2 7
AT P A 0 P 2 — ol L0 A R 1 1 R ot 28 40 B B 7 728 AR B 3 U R AR 2R B RS0, K B 5
A L 322 5 R A SR B B MR i i R T R 2 A 2 R DR A O LR B AR A T Bl A T A
T — BT, SRR B A S 5, B BT S 60 DO BR T U 07 A B0 A 108 P R RE . AR DF Y R LK L&
b 12 JA e e I MR R L A O R 0T A 34 A R ks L 4R K 0 = DR R 00 B BOMLAR B A A ST
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HIE A J5 75 AR 22 ) I s i G 2L A L ¥ MR 1B 3R K P AR, Mg TCL TG, FEA 35 T, T E 98 A 17 2l
Vo HEI0 L 3 1 30 MR I A S5 0 R Bt IR R R MR K P S L A T R RURFIIE RAE AT i B T 4R
TR BRI BRI R K BRI TC. TG FFA 5, A R8CE 2% i35 i IR 8 K BUIFIE R 1 & A R e

N C E N C E

21 202 9 363 16 186 41124 22 472 16 570
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€2 Western blotds Il FHFAdipoR2, p38VAPK, TNF- a K[ K1k
Fig.2 Western blot detection liver AdipoR2, p38MAPK, TNF-a protein expression

5% S BV RS 1 i I P £ 2 I 975 R K 3 /K 7 S8 I T IE F NS0 BB R Ik 3R 5 VRS P g I I Y
SR VIR 5C & AT REAE o AE A 2 J A Al TR M B A A 2o R e R 4 A TR LA L I Ik 3K — T 1 T 3 5 0 A
W21 125 i 107 S8 AL 0 AE e Bk, B ARG LY PR TG R FRA R vk 2000, 59 — J7 T 76 0035 v B e 1 R BT I %8
J5 A EEAE AN M ALT, AST J& 240 M 3 10 & br v, B TR0 28 1k 5 T I0E R i 72 2 3% IE A G,
LK T 14 B AER T DA D) 422 5 e JHF 20 2P0 5 RE 19 B3 1 AR AR 5% & B0 1 i 1 AL K BUFE A R 371 3L L R E 40 R 3t
T /NI YA X B A 32 sh AL R BRUFE I 46 E BR @ 4% s W) B, 32 sh 40 K BRI 7 ALT, AST (/K F i %
I T =i M M £ 4L K B I 33 AR B 3R K7 38 T e, B R Ui 2 i 3 ks T R BUIF D B . 1 T AR Bk R 1T RE &
T 10 35 T U 5 i 14 4 .

p38MAPK e ) J& Hi /Iy BUTF I 48 it 43 28 ik Hh ) — 1 1 00 ol 1 Ak 2 0l B RE R 2 5 RIE R
IO 240 A T L A0 A3 Ak D R 4 R 0 A5 T B 2R A A i 7 4 G D 1) — i o VR A ) T R R T AT AR
S AV TS 1 i 107 AT FB 38 A I B 35 L o E % T 40 L 3 6 0 T IR 7 4 b 0 F R L [ B B 1R 20 B A P R AR LT
i I 440 Ff e L RIE B 2R 58 2 B0 p38MAPK 7 i 5 F AR P b & 35 1E FH UL AR A N R Y TP p3SMAPK {7
538 X HLAR A B P PEME R L H p3SMAPK A 3k B 877G T 8 2 1 2R P 1 K 2 43 A 1 32 BBOMLAAR 119 i . A 1F
FERI C AR BT L p3SMAPK & £ 5 & iE ALT.AST KV 25 T N 4. 48m p38MAPK 765 g
TR £ R RRURF IO e 0 e A K S i A b 2 ¥ T BB L p38MAPK By i B ek B S8R &L R R R B
2 22—, BUEH T 3 B0 A 2 A R 77 A RS AR 46 DR i 2 4 s 1w ' . p38 MAPK 2 I o JE Rk &
PEHE TNF-o 8 [ IR IET R4 @ K F 1 TNF-o 25 [ 33252 5 BUF A 2000 K 0018 0 R RE , Wi ik &
A JFFIEH5E B0 B 1 g 5 ok JEG 4R A L ik 7 5 & A T O B I 5 DT 2 JFF 28 2R R 3R L i R AR
IR 53 1 K U IE R RE 7T RE 5 p38MAPK 1 f B 16 5 %32 sh K RUIF 4141 p38MAPK, TNF-a K [
K AR T IR R R R I ALT. AST #5 C 41k BB @ B AR L ifi 335 i 16 7K F K T 4180 Adi-
poR2 #5w M JRE B 41 A B 35 T80 420 A 48032 2 nT g o 4R R R BRI T IR B R A B A1 40 AdipoR2
LA T ALY p38MAPK 28 9 3 BE 223k 0l T RAE AN T TNF-a AR, e & AELE T JF 412040 i
(4 2R AE 3043 X p38 MAPK 1 RE S 47 4Al3z 213 i 418 /35 1M 335 i 106 28 /K 1 228 2 V0 RS 14 i 0 I & A= R TR I A
RO 22— 25 BTk G ARG g ATl I IR A K BRI T R Bk R K OF TR R R 41 20 AdipoR2 ik, 9 i
p38MAPK , TNF-o £ [ /932 B 235 , DI 235 /55 B i 12 R BRI ZE A R A 8 28 BTFAH SR E I R A LR .
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Aerobic exercise retarded liver inflammation by adiponectin
/p38MAPK in rats with high fat diet

Xu Jiabao, Wu Weidong
(Physical Education College of Zhengzhou University, Zhengzhou 450044, China)

Abstract: [ Objective] To observe the effects of aerobic exercise on the liver inflammation level, serum adiponectin, liver
tissue AdipoR2, p38MAPK and TNF-a protein expression in high-fat diet rats, and to explore the mechanism of aerobic exer-
cise on delaying liver inflammation in high-fat diet rats. [ Method] Thirty SD male rats were randomly divided into normal
group(group N), model group(group C)and exercise group(group E). Group N was fed on basic diet, and group C and E were
fed on high-fat diet. The rats in group E received swimming training for 12 weeks. Rats were sacrificed at the end of the 12th
week, and serum adiponectin, blood lipids and liver function were detected by ELISA, the pathological changes in liver tissues
of rats in each group were observed by HE staining, AdipoR2, p38MAPK and TNF-a protein expression in liver tissues of rats
in each group were detected by Western blotting level. [ Result] Compared with group N, rats in group C showed that diffuse
fatty degeneration of liver cells, inflammatory cells infiltrated liver lobules and portal area, liver plate arrangement disorder,
serum TC, TG, FFA, ALT, AST levels and the expression of p38 MAPK and TNF-a protein in liver tissue were significantly
increased, and the levels of serum adiponectin and AdipoR2 protein in liver tissue were significantly decreased. Compared with
group C, rats in group E showed that the morphology of hepatocytes was basically normal, with less inflammatory cell infiltra-
tion in liver lobules and portal areas, and liver plates were arranged more neatly, serum TC, TG, FFA, ALT, AST levels and
the expression of p38MAPK and TNF-a protein in liver tissue were significantly reduced, and the levels of serum adiponectin
and AdipoR2 protein in liver tissue were significantly increased. [ Conclusion] Aerobic exercise can increase the levels of serum
adiponectin and AdipoR2 protein in liver tissue, inhibit the over-expression of p38MAPK and TNF-a protein in liver tissue, and
delay the occurrence and development of liver inflammation of rats with high-fat diet.

Keywords: aerobic exercise; hepatic; adiponectin; p38MAPK; TNF-«
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