WK 20174E 12 HAE 38 A 12 http://www. ajsmmu. cn
Academic Journal of Second Military Medical University, Dec. 2017, Vol. 38, No. 12 e 1521 -

DOL: 10. 16781/j. 0258-879x. 2017. 12. 1521 - X

ERRRE AN E B E BN HE &/ RIEEBERERFRER

BB Bk B R RAE

LB TR RFAR T FFIRSME R Be 4 1R, i 200438
2. B THEBER A AR 3 BA, B 200433

3.5 TR E K FE PR A TR A BE . FIEE 200433

(AE] a6 BEOTBERRIR TS 1) & I (AMPK) K a7 55 SEmkmg-4-H B % 17 2 (AICAR) 7618
P RO 38 A /0N BRIV R 4k i 7 IEE (NAFLD) R (PR . & ek 7 /0N BRURE 1 o7 S5 AR, 38 ok R 4L 17 8 401 7 38
AICAR 25254170 AICAR 252540, 540 6 H o SR ELISA Al /I BRI 2% 02 R M40 A I (M RSB R F o0 y THEZD
W LR A 3h A 2 H ORI /) BRI P B R B (ALT) R A R IR S (AST) | et JIE [ 1t = 1k H 3 307 25 0 15
PR 7K SR IR A - LL G R L O G o 4600 JHT- 44t e i 7y 7282 >R FH 28 190 o B ek A6 I T 20 48 AMPK 25 1 3858
SRJG I AICAR AbFRE 1 3 30N BROTAG I BRI AR A (b, @R 180 S o0y BUIT 4N e i 105 48 1, BT h et &
(ALT,AST /KTt P<<0. O1) , Il $AR 4 4 4 it PR -3k B2 e (P<<0. 05) , Il 3R Vi 125 g B R K ~F- Tt i (P<<0. 01) A K
JFHZ AMPK & [ FAR(P<<0. 01, AICAR B35 T FAUMINR 61 -8R T _Libetrmdsfh, &4 181N
BT REE T AMPK {55 #1755 & NAFLD, AMPK #3)5] AICAR w22 f 184 N i 5301 NAFLD,

[RBERT ARG PENR DT 5 L3 s Bt ma v fb 9 2 1 e

[(FESESE] R34 [XmitrEE] A [XEHS] 0258-879X(2017)12-1521-05

Role of adenosine monophosphate-activated protein kinase in mice with non-alcoholic fatty liver disease induced

by chronic stress
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[Abstract| Objective To investigate the role of adenosine monophosphate-activated protein kinase (AMPK) and
its agonist 5-aminoimidazole-4-carboxamide-ribonucleoside ( AICAR) in mice with chronic stress-induced non-alcoholic
fatty liver disease (NAFLD). Methods BABL/c mice were randomly divided into control group, stress group. stress
plus AICAR group (ST+A group) and AICAR group. The mouse models of chronic stress was established in the stress
and ST+ A groups, and the mice were injected with AICAR 500 mg/kg in the ST+ A and AICAR groups. Before and
after treating with AICAR, the levels of pro-inflammatory cytokines (tumor necrosis factor o [ TNF-q | and interferon y
[IFN-y]) in plasma of mice were detected by ELISA, the levels of alanine aminotransferase ( ALT), aspartate
aminotransferase (AST), total cholesterol, triglyceride and free fatty acid in plasma were determined by automatic
biochemical analyzer, the hepatic steatosis was detected by hematoxylin-eosin (H-E) staining and Oil Red O staining,
and the expression of AMPK protein in liver tissues was detected by Western blotting. Results Chronic stress caused
liver function damage (the levels of ALT and AST were significantly increased, P<0. 01) and liver steatosis in mice, the
levels of pro-inflammatory cytokines (P<Z0. 05) and free fatty acid (P<0. 01) were significantly increased and the liver
AMPK protein expression was significantly decreased (P <C 0. 01). AICAR improved the liver cell steatosis,
and alleviated the changes of above indicators. Conclusion Chronic stress may induce NAFLD through AMPK signaling
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pathway, and AMPK agonist AICAR can alleviate NAFLD caused by chronic stress.

[Key words] non-alcoholic fatty liver disease; stress; adenosine monophosphate-activated protein kinase

P& VO LA A AN S 5 A A T2 i S
SRS HEBR I & AR RB VI . MR R
BN IV R B8 75 /Dy B A AR T RS M IR I AT
(non-alcoholic fatty liver disease, NAFLD)', {HH:
BIL i AN B

W R IR H T B 3 B B Cadenosine
monophosphate-activated protein kinase, AMPK) J&
AT RE A 10 O BRI O AIL A4 R e S5 0 i A a5
HUA TSR T A A IR A 3L S
NAFLD ) % £ %5 VI AH 565 #2278 AMPK W] R AE
PEPERCT B NAFLD iy #e b 2 8 7E . LG,
ASHARTT T AMPK K H 8 80 70 78 8 1 1 805
NAFLD g4 F B AL o

1 ##FTE

L1 RIS GH & HEYE BABL/c /)
B AR (20+2) g0 38 B RS8R S )
O HRHELAE P2 VR ATIE S - SCXK (1) 2013-0016 ],
RAEANE 7 W 8] 3 BEAL R — Ff L7 1251 F /)
S AT 7 TSI VR AT R 23 D AR L 2 B
FHTIE 24 h %5 10 min, RIEMIRE 24 h IREHIZF
2 ho45 CHER PN 5 min, 4 C K IK ¥ WL
5 min, FA /N RIS R T 5 H

1.2 AMPK #t3h#]  5-ZFEBKME-4-HH ISE A% 15 1R
( 5-aminoimidazole-4-carboxamide ribonucleoside,
AICAR, %[ Sigma A ) .55y 500 mg/kg {45
L ERONLRET 1 h /N I RS

L3 R EEam SRR 4 4L R xR
ZH (Con 2H) NP AH (ST 41 L AICAR 25 2544
(ST+AICAR 40 Fil AICAR 41, 5341 6 HU/NR, #E4E
TS5 G LA /NSO IR M P4 2L 55 bR
AeEH.

1.4 ELISA #&m) s & o 3 A 58 37 58 B T o (tumor
necrosis factor, TNF-o) = v F# % (interferon v,
IFN-y) 9k W/ R 4% ELISA #5057
& (35 eBioscience 24 ) BB A3 HERAE A6 DU 1 3¢
TNF-o #1 IFN-y [

[Acad J Sec Mil Med Univ, 2017, 38(12); 1521-1525]

L5 Mosefehpgm 2 YR/ 71708
4 H AT CH A Hitachi 24 7)) #5003 24 R
A M (alanine aminotransferase, ALT) . K& & g
5 i (aspartate aminotransferase, AST) ., & H
P | = H-ah AN B R R AR

1.6 AFMEARAAMAFL(H-E) &b O %
& 1070 FVRE A A T IF AR AL 2 )5 A A
PR A0 )5 4 H-E Qe @ ln) & (Rl = RA Y
ARA R A FMELL O e 43055 & (3 ScienCell
s ED UL AR

L7 ZEaRerdxsn AMPK &g k% M
RIPA 24 42 O/ B IE 4L 200 S 3 . BCA 32
e S H S, 100 CHEFZM 10 min, SDS-2
P IR F vk 1. 5 ho BE B 1. 5 ho B 2 h, &
AMPK — 1 (3£ [# Santa Cruz 2 7)) o 7%, E
8minX 3 K, M EH — 9. (£ H Santa Cruz 2\ A))
L5 h, #E5E 8 min X3 YWs W, KM Fluor-S i
Z Gt (5[5 Bio-Rad 22 R X 2% #EA T4 A1 RE 23
7. L GAPDH K28,

1.8 %itsar® %M SPSS 16. 0 k{4 #Ei75E
SRR, Bl DL xdos 3o s AR (8] B 800 He R
MSTAEA ¢ K36, 2 REAS ] L ACR B R R O 22
G0t KK HE (0 Ny 0. 05,

2 & X

2.1 DRI K R TR E
T4 FFINREAGINZS SR R, ST 41/l AST il
ALT ¥ B %5 Con 4 ¥ 7+ 25 [ (114, 4513, 99) U/L
vs (76,914 4. 55) U/L, (49, 58 £+ 3. 99) U/L vs
(28.5843.53) U/L; P ¥5<C0. 017, ML3AR 4 141 i
HFREE R R, ST 4/NR A 3K TNF-o Al IFN-y
We B B Con 4 ¥ 7F i [(271. 55 £ 59. 86) pg/L
vs (174.55£16. 28) pg/L, (131. 12218, 84) pg/L vs
(89. 4828, 77) pg/L; P #J<20. 05], Tfif ST+AICAR
/RIS AST WeE[ (82, 0043, 25) U/LIFI ALT
WeEL(30. 8043, 12) U/LI#% ST dHIFEAK (P <<
0.01), TNF-o[(174. 37 + 4. 70) pg/L7HI IFN-y



55 12 301, WA A WRRR IR T O (9 6 B AR 1% 1 3R /N SRR P A R B .+ 1523 -

[(82.09425.64) pg/LIMREES ST AW IREME (P #4<C0.05), WK 1,
~ 150 60 400 . 200
5.4 300 A ?“’4 150 = )

<c3 SOI_T_‘ <320’J_| 3?88mﬂﬂﬂ§§128ﬁﬂﬁﬁ
0 & 0

GQQ QY%' QY%' GQQ & @Y%' QY%' s ‘%gxo?%' QY& s ‘%gxo?%' Q?&

<3 <% V} ad V}
é & & &

B 1 (2R /R AT Th e A M 3R 1R S 40 AR [ F IR R I & AICAR HIZfR1ER
Fig 1 Effects of chronic stress on liver function and serum pro-inflammatory
cytokine concentrations and the alleviating effects of AICAR
Con: Control; ST: Stress; AICAR: 5-Aminoimidazole-4-carboxamide-ribonucleoside; ALT: Alanine aminotransferase; AST: Aspartate
* P<<0. 05, ** P<<0. 01 vs Con group; & P<C0.05, A4P<0. 01 vs

aminotransferase; TNF-q: Tumor necrosis factor a3 IFN vy: Interferon 7.
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Fig 2 Effects of chronic stress on serum lipids and the alleviating effects of AICAR
Con; Control; ST Stress; AICAR: 5-Aminoimidazole-4-carboxamide-ribonucleoside. * * P<C0. 01 vs Con group; £ P<C0. 05 vs ST group.
n=6, rts
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Fig 3 Effect of chronic stress on hepatic stestosis and the alleviating effects of AICAR
A, E: Control group; B, F: Stress group; C, G: Stress+AICAR group; D, H: AICAR group. A-D: H-E staining; E-H: Oil Red O staining.

AICAR: 5-Aminoimidazole-4-carboxamide-ribonucleoside. Original magnification: X400
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