5537 B M BO= FE E K ¥ %O Vol. 37, No. 9
201545 H 15 H J  Third Mi Med Univ May 15 2015 845

A\ e
DOI: 10. 16016/j. 1000-5404. 201412252 TE %

BMERHEEQMEBRRUESSERGEERIERTRAEZRAR

F B, R FEEF.HAELK F,E K (400038 Hi P, 55 = 45 R K241 P I e 4 4 b 1 ik 95 r , 1)
5 et 52 A E R E A ERE)

[HZE] HBY ST R BRIEGE 5 M ( AMP activated protein kinase, AMPK)/ Z it a
AL (acetyl CoA carboxylase, ACC) {5 5 il % S BB )5 B 8% WL G S UL AR (intramyocellular lipids,
IMCLs) 43 FHUl . Jiik SR 30% (R AR I B B0/ FRA TS 4 54 H BALB/ ¢ /)N BRI BEALEL 7
Pk M IEH A IR  AMPK i 7 (acadesine , AICAR ) 2 \BE 52\ Kedsi + AICAR 41, Rl R ARiC kA
4326 7N BUBEZ UL A P4 B8 B8 1k 5% A% -1 ( carnitine palmitoyl transferase-1, CPT1) 3544254k, Western blot
o 4521 /N BRBE R L AMPK -, p-AMPK-ae \ACC J p-ACC ik /K-, il o 20 O Yo FTH h = g
(triglyceride, TG ) % I 0FAl -2/ BUNERA L IMCLs 1500 858 Bt ia /MR LR ACC 3Rk AL
AR E T E (P <0.05) , 1 AMPK-o.p-AMPK-o . p-ACC D4 Fr CPT1 35345 3 &K (P <0.05) , 1E
ATCAR fEFIR , iE# /N BRUHEI L p-AMPK-or 3% .35 TH [ (1. 16 £0.08) ws (2.38 £0.22),P <
0.05],p-ACC FiXx B ETE(1.74+£0.10) vs (3.72+0.18) ,P <0.05],CPT1 yEE B ETE (2.95 +
0.39)nmol/ (min * mg) vs (6.35 +£0.68)nmol/ (min * mg) ,P <0.05], TG & & i Z K[ (3.88 £0.40) mmol/g
vs (2.89 £0.54)mmol/g,P <0.05] . %5 + AICAR 4/ LA p-AMPK-o . p-ACC . CPT1 754 2 H
M =M ERREAHT R FEZER (P >0.05)  1EH XA AICAR 41E % /N EHE LA Y] Fifi2r O
e R WY SRR SRR ke g Fnbeds + AICAR Mt/ SHE L) b4l O el B AR
HARBUUR, PRA R E R E 27 (P >0.05) . 858 Bl AMPK B b5 2 bef /5 IMCLs 1)
HEFHLHIZ—

(XA Bt B s NUR BT BB RIS 25 1 UG s L IERHIE a FRALMG ; PRGNS IES% F2 1 -1
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AMPK phosphorylation disorder induces intramyocellular lipids deposition in mice

after burn injury

Wang Chao, Wu Dan, Wang Hongyu, Hu Jianhong, Zhang Yong, Peng Xi (State Key Laboratory of Trauma, Burns
and Combined Injury, Institute of Burns, Southwest Hospital, Third Military Medical University, Chongqing, 400038,
China)

[ Abstract | Objective  To determine the effect of AMP activated protein kinase ( AMPK)/acetyl
CoA carboxylase (ACC) signal pathway on the deposition of intramyocellular lipids ( IMCLs) and investigate
its underlying mechanisms. Methods  Fifty-four BALB/c mice were inflicted with 30% total body surface
area full-thickness burns, and then randomly divided into 4 groups, that is, control, acadesine treatment
(AICAR, AMPK activator), burn control, and burn-AICAR treatment groups. First, mitochondria were
isolated to test the activity of carnitine palmitoyl transferase-1 ( CPT1) in gastrocnemius by isotope labeling.
Second, Western blotting was used to detect the expression of ACC, AMPK-o and theirs phosphorylation in
the gastrocnemius. Then IMCLs were evaluated by oil red O dye and triglyceride (TG) contents measurement.

Results  Burn injury resulted in a markedly increase in ACC content (P <0.05), and significant decrease
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in CPTI activity and expression of AMPK-o, p-AMPK-a and p-ACC in the gastrocnemius (P <0.05). After
AICAR treatment, the expression of p-AMPK-alpha (1.16 £0.08 vs 2.38 +0.22, P <0.05) and p-ACC
(1.74 £0.10 vs 3.72 £0. 18, P <0.05) were significantly increased in the gastrocnemius than in sham burn

group, the activity of CPT1 was significantly increased [2.95 £0.39 vs 6.35 £0. 68 nmol/ ( min -

mg) , P <

0.05], and the content of TG was markedly decreased (3.88 £0.40 vs 2.89 +0.54 mmol/g, P <0.05). In
contrast, the 2 burned groups did not show any marked difference with AICAR treatment (P > 0.05).

Besides, burn injury induced more lipid deposition in the gastrocnemius. This deposition of IMCLs was not be

attenuated by AICAR (P > 0. 05). Conclusion

AMPK phosphorylation disorder is one of important

molecular mechanism for burn-induced IMCLs deposition.
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FEEEZEZ—" . HEANERCRS T E 8 L
S e R ECE B NLE ARG I, WP 2 24N I 22 4 1
B L K ZHE T S e B B LR A RS 4
A QIR T, T X B A LA S A S TE N . e
IR B, et fa B 10 R A B s L rp i AR A =X ]
W, RSB e R LR A R
A EHC T B 8 WL R U1 (intramyocellular
lipids, IMCLs ) 2505 1 i B B WURR A8 25 L e 284 1y
PRI, AN, IMCLs 7] ™ 5 -4 HAth ) BT 76 15 8%
JULH At IMCLs 385 B B BE e & Bk T be
1 )5 B B LR AR TR 5 2R T L R b (AR ) g s A ™ B
BB RUE Y #ARER o HAT, DL FHeli)s IMCLs
MIBFSY , TS fRRE T IMCLs 195500, 21200 T IMCLs
B R A o X IMCLs JE BUAL ] B 58, J2 fif e doe
IR I ETINEES 27 S N a5
BRI AR A SR A, B i LBk = 5 1 B JoE i) OC B il
PRI S TN Sy B JoT 48 A6 0 A B 15 0 3 B3 f5 IMCLs
R B RN R R S AR 1 B (AMP
activated protein kinase, AMPK)/Z Bt#Hil a ¥ 1k &
(acetyl CoA carboxylase, ACC)/E R i3 A8 B ER 0 fif A
R AZ O B, TR 9% JUL 20 Jf PN A 722 A0 115 R B
k%45 #2 fif-1 ( carnitine palmitoyl transferase-1, CPT1) 5
PE, SR IR B Afk. ZBERR LK) ACC & ACC
FITEHEARZS B AL B U N Bk CoA (malonyl-CoA
MA) gt CPT1, CPTL 2 1l BR % A A4 i) 72
H B , CPTT 5 PERR AR B IR K SRR I IR e 75 &2
LRRER AR, e R TE B IMCLs ' L R i, UL i Y
AMPK/ACC WAL BEAS 7] fig J& 13 J5 IMCLs (1) 55 %2 Ji
HZ—. AWK e Bt fa B 8 Lk AMPK/
ACC BEFR 1L S A iy He il b, 4% 52 i) AMPK/ACC 8%

AL 32 IMCLs /90 1B .
1 #MH57F%

1.1 ##

L1 S2sshy) THIEHMEE BALB/¢ /NER 54 H,
4 JES AR (25 £5) g, AR = ZEE R S s b
O3 PRAEShYI AR SR AR S iRy 22 ~23 C,
R TR 50% , S gs 1 s 1555,

1.1. 2 FERKH| AMPK # 7% 7 ( acadesine,
AICAR) JHiZL O( b4 1) , Him =15 (TG) 55 &
CPT1 3077 & (R st A W98 BT ), it Bl ACC
AMPK-o .p-ACC ,p-AMPK-a ( Thr-172) £ 5aFEHiAk (
[ Abcam 24 H]) , BAREGEHRIC 1L PR 1eG (dLat A2
BV HARARAA) o

1.2 Fik

1.2.1  Zh¥y o5 4 AL I AH 3% 8 54 2 BALB/c
/NEFRBENL A 2R 50 B 4 41 TE RO IR 4H L ATICAR
2 BEGA Bets + AICAR 2, HivBe £ 241 L5 i A
M5 (post bum day,PBD)1.2.3.5.7 .14 d, #3443
AMIAHR 6 HU/NE.

1.2.2 RO RL il A SEHHT 1 d B AR, KR
Ko /N 1% I EL LG 24 (40 mL/kg ) B2 JEE BRI, 5 74
HLAEAI B PR B A B IX T 90 C/AKIBEH 9 s, ik
30% (T AR M 2 Be s (i PR Y] ik se A ML) o 45
JEFi 40 mL/ kg JEJEE TE A FLRRARKS WBTIR e, BT IR
2% WRETHURG , B K 2 W, 135 45 T o 1 3l ) 0K 1)
FE B EPEEK . I IRZL AICAR 2HI AR Thets,
FRIEAI B IS FRRA 37 ClHRKH 9 s,

1.2.3 SR SCH )5 5 AICAR 2 IE /N U I
1 AICAR(200 mg/kg) ,2 mL, & H 1 &, 3L 14 d; 8845 +
AICAR 21 : Z /b B Ja 12 h JFA6 55 1 O T
AICAR(200 mg/kg) ,2 mL, 4 H 1 7,35 14 d,
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1.2.4  CPTL I M4 SYREHER L, TS0 9 A 4
FEOF B T B B 2 B BT (220 mmol/L H 58 B,
70 mmol/L FEHE, 2 mmol/L 4-3% Z, FL R B8 Z, i iR,
0.1 mmol/L PUZ R — 43} 4E, pH7.4), 4 C B
(1000 xg, 12 min,2 (%) , FPCTEY), B FIEW . FE
4 CELO(8 500 x g, 10 min,2 3) 5 AR ILE RIS HENS
KL . SR CPTI R &
1.2.5 Western blot £ B30 wg HER7 ILLH 2L
H T 10% SDS-PAGE &P LTk , HL 5% 78 28 3R i — 6L
LIE(PVDR) IS o % 5% BSA [ Tris-Buffered Saline
Tween-20 ( TBST) £ 4] 2 h J5, 43 #] ¥ anti-ACC
(1:500) ,anti-AMPK alpha (1:500) , anti-p-ACC(1: 1 000)
F1 anti-p-AMPK alpha ( Thr172,1:1 000) ,4 C % i3
&, TBST YRfiE 6 ¥¢,5 min/ Y, 44 HAR B FR 10 11 - 5T 5
IeG F%5 5% BSA 1) TBST # B (1:5 000) , iR T
2 h,TBST PEMEE 6 ¥C,5 min/¥R, R AE B ROGH
D) & s e R, 2 I B R B Tmage
Pro Plus (TPP) X 45717 AT OGBS BE 4304 o
1.2.6  Hl =g (triglyceride , TG ) il iE il g
JA L, LAA: B K 13045 10% BY5030, 250 (900 x g,
10 min, 1Y) o B EIE W, 58 O H a3 -0 1R L it 451k
1% (glycerate-3-phosphate kinase oxidation , GK-GPO) , 4
AR 5B (G 500 nm) J3E TG & 4,
1.2.7  hi2r O Je@lss  BORBE L, il 1 ok
HU R, VIR 8 wm B KU R 58 8% M UG 7R 2803
., =20 CLRAF# . 0.2 g IMZL O % T 100 mL N
BV AR, A AT S5 AR KRR L 3: 21R , if
B 10 min J5UEACE R RCHRIMAT O TAEW . VKR
IR AN =20 C kAR, BT )5 1 PBS W e 3 v
3 K,60% FNEE, AR F/KIBUE2 &R R4l o
TAEW G 4, 30 min, 60% 53 N B EEUE 30 s, Z= 1R/K Uk
3o HAKEEGE 1 min, FAKEDE S min, TG H
WAL B, S ™ WS RN B AR L
1.3 “%itxam

KM SPSS 19. 0 Geit 5144, it s BRI DL & £
TR AT R I E 0

2 HR

2.1 A4 RBEMALE CPTL &M T 4L
5 IE & X BALAR L, B0 41/ BROME 7 L CPT
AR e 1.2 d ZBEARBHE (P >0.05) , 1555
3.5.7.14 X CPT1 3 IR (P <0.05, & 1) .
2.2 A4 REEMILE ACC 5 G ik B LA s AL 69
T AL
Western blot £ 25 5 27~ , 5 1E % X FEZHAH L,

Lt/ RHER WL ACC #Ebefii)a 1.2.3.5 d 284k
AR (P >0.05), #7555 7.14 K ACC .3 T
(P <0.05) . et/ BRUHER LA 2L ACC B R fE 7K
AN AR 2 RIFHRIEAR, )55 3.5 .7 (14 FFLER
ik (P<0.05,2),

451

T 1 2 3 5 7 14
XiF HRZH Bt E A (¢/d)

a:P <0.05, 5 £ 5 s 1 41 b4k
1 BEfrRARCENEG/NREEREAL CPT1 E

e Betife A (e/d)
XHH 1 2 3 5 7 14
p-ACC(259x10°)— M B S = a = -
ACC(256x10°)— | S
GAPDH(36x10°)— s S e ams o omn a=s ()

2.5r

2.0F

L5F

ACC AR O

p-ACC AHXT HAAE

0
FHo1 2 3 5 7 14

X HEZH Betia ) (e/d)

A:Western blot 4| 25 £ ;B. ACC ¥ & T M4 %,
C:p-ACC X2 MR a:P<0.05,5 L8
il e
2  Western blot #& 425 /N FRHERZ ALH ACC Fn p-ACC
EQmEL
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2.3 Ep O RBEMALE AMPK & & & ik & B BR 1L
a9 T AL
Western blot £l 25 2 /R, 5 1E % X AL AH L,
PN UHEIZ LA 21 b AMPK-o0 7S 7E 0505 2 JH A
PR (P <0.05) . /NSRS 2.3.5.7 .14
KW WL 2L AMPK-oc B R 1k 452 95 i 8 35 B A1
(P<0.05,K3),
EH Bt ] (4/d)
WA 1 2 3 5 7 14
P-AMPK (6410 )— e e e sy s s e

AMPK(62X10%)— | i s s —_
GAPDH(36x10°)—> e e s e o o o ()

1.2f

1.0F

0.8

0.6} a a

AMPK % FE

0.4

0.2F

0
XA

T 1 2 35 7 14

EW1 2 3 5 7 14
X HEEL Bt I (e/d )
A:Western blot #0253 ; B: AMPK ¥ % & 5474 %
C:p-AMPK 7 345 M4 R a:P<0.05,5 E§
JicE2: 02 ekl
3  Western blot # i %&{% /N iR HERA AL AMPK 0 p-AMPK
EEMTK
2.4 AICAR FFF ket ) R AEM ILF AMPK F= ACC
AL R K 8 AL
Western blot 61l 45 5 3 7, AICAR GEAdi IE & /] &,
e WL p-AMPK-oc F1 p-ACC 3% 3k 825 T & (P <
0.05), miXtFhets/N, AICAR X HE L p-AMPK-
o Hl p-ACC FLIXTRFLM (P >0.05,[54)
2.5 AICAR FFATF %eth > R AL F CPT1 F 449
219
SIEE /N S, AICAR BB IE /N BUHEAZ L
CPT1 35 HER ZETFE [ (2.95 £0.39) nmol/ ( min - mg)
vs (6.35 £0.68) nmol/(min » mg),P <0.05], Tij*f
Thetn/NEL, AICAR X JERz L CPT1 3% M JC % 5%

Mg (1.56 £0.37)nmol/ ( min -+
mg) ,P>0.05],

mg) vs (1.67 £0.39)

nmol/ ( min *

1 2 3 4
P-AMPK(64x10°)—> [ s
AMPK (62107 )—> s s S —
PACC(259%1 (7 )—> e
ACC(256X10°7)—> s s e e
GAPDH(36x10°)— | e s . (1)

] L I L . 1 l ®
1 2 3 4

415

| e
o b o U o
T ]

p-AMPKAHXS A

e
in

=)

4.5¢
4.0r

a
3.5
3.0f
2.5¢
2.0f
= 1.5¢
= 1.0r
. . _mm
1 2 3

451
1. B3 3R 4E ;2 AICAR 4833 . 545 4034 . 5645 + AICAR 41
A:Western blot #] 4& & ; B: p-AMPK ¥ % & 45 7 4 R
C:p-ACC (R FH MR a:P<0.05,5 B Ba
bz
4 Western blot #il] AICAR X} #&{5/NRHEIZ AL AMPK-or,
p-AMPK-a ACC % p-ACC FRiXH#

ACC X I

.

4

2.6 AICAR F 0T beth ja A 8 UL L2 v g i S0 AR 49
R

BRI E TG % fiE: AICAR /EF T 1Y
EE/NRER L TG F i W i FEAIR[ (3. 88 £0.40)
mmol/g vs (2.89 +0.54)mmol/g,P <0.05] , AICAR {f
R0 INSHEA L TG &7 JoH A2 fh[ (5.91 +
0.63) mmol/g vs (5.88 £0.41) mmol/g, P >0.05],
QRN O Jeta g5 R - 1E 5 X IR 41 AICAR 4
A DUHL 2 i B, R 2 AN 1 + AICAR /M
JHERZ VP R w4 W) e 1 B s U AR, JF HOm 4 22 a]
MR ER(ERLES),

®1 BHNBRMBABERTAREE(n=6,xx5)

4151 R RY WUEF4E ST SR
IEH AT RZE 0.33+0.10 0.58 £0.07
AICAR 4 0.27 +0. 10 0.34 £0. 12
Fetid 0.77 £0. 14 1.17 £0.22°
Fef5 + AICAR 21 0.78 +0.11° 1.16 £0.27°

a:P<0.05,%5 £+ st B4k
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A B A4 B AICAR 485 C: 5645 485D ke + AICAR 41
5 ML O RN AICAR Xt£{5 /NG IMCLs B3R

3 it

Betiila IMCLs W] S S0E 8 LR A= 7™ E A R i 2=
HEPL LR PR T e A, I e LA g =1 . DRI
EBE, £ XF IMCLs JE BIMLHI 5%, 2 Mo be i B
BRI AL E SRR . AR DG I S o e
¥3)5 IMCLs 35 2243 TR . ARFIE4E R BoR
SRR B B, Be 5 41/ BUBERA L CPTL {6
fEMilE 3.5.7.14 d B EREAR, CPT1 2R B Ak
T ) B i , B A% T B CPTL 3% 1 AR e BEL 1
KA 107 RS B8 2 SR A Y SE, AT 42 45 K 4 i o 7
LR, B, B WL CPTL 36 $: 28 1k vl B
Relethi)a IMCLs fEZJRNZ —.

HHENLH CPTL {5 AMPK/ACC 5 53 #% %
PIH5%, AMPK/ACC 5538 3 1 98 45 CPT1 {542
SRR FACHY o A HESE & B, 5 OE ROW I 4 A
Lo, Beth 2l /N MERA LR ACC FEMG 556 7,14 R 2%
Fh, 1M p-ACC 7Ei )5 2 d FFIRBEAR, I Res = )5
2 8 WFgE g Rt — 2 R BE i/ BUHE I LR p-
AMPK-o 7E473 J5 565 2.3.5.7 .14 KRB A5 A 8 3 FEAIR,
24 AMPK/ACC 3 B2 16 4 9 ), 25 05 R 1L ACC 34 m,
ACC TEMERG 38, CPT1 36 PE 34 b FAIG ., AR 4 i L o
AMPK (ACC J¢ CPT1 7E{55 )5 2 JA N sh 284k, AT
INR Bt J5 B i b AMPK/ACC/CPT1 {5 53 2 4
FREEAM ], K = 2 BELRT A I 8 4 i A e o

AICAR JEAME M) AMPK )5, v] AR T
AMP FH:80E AMPK {8 ACC 35 PRI, DA AR 34 i
R B Ak, BRIt AICAR W] BB N 3558475 J5 IMCLs
B AR o AR R B, 78 AICAR fEH R, IE %
/NERE L AMPK/ACC i R 1k 35 18 2% 7t &5, CPT1
TEPESS AR, TG & i B B RE AR, XRS5 T AR R M
AICAR W] 53 845 AMPK/ACC/CPT1 , % 5845 & 8%
WUBRFCHE . EATF ST 3E— 20 R W, beffi/N B4 AICAR
TG, T AMPK/ACC R fL (CPT1 1§ 1 &
J BT T AR T B ok R X R A b s Bk L
AMPK/ACC {5258 % R i 52 AICAR 845, AICAR %
BetiJa IMCLs Jo&% o

AMPK/ACC {553 [ %) AICAR J38 Jc v 2 7 fig
5 AMPK H S IIReREAT A ¢, AR PR AMPK 2
BIU—F R = REEZ SR, 85— o
AL IE \—> B PR 3 DL Sy — A y PR S, AT
— LA S BB AT AMPK/ACC BEERAL , 1 2R 30N
XA FOIE R 22 AR B, Bt/ UHE
WL AMPK-o SEEETEDTfS 2 IR T IEH#{H. AMPK-o
HEAL I 5L N-2K i £ <F 1) Ser/Thr 3 iff X v 75 2 R
(Thr-172) J& AMPK 8% /R fb & 7 09 A0 430, B 8 L
AMPK o W7.J 3 3K 625 P 2 42403 i AMPK/ACC j@
SR ENOP L IS

PG 558 L AMPK o 7 36 585K i e B 50—
W5, AMPK (& EEARST Rkt , B B S g
M AMPK (/) 22730, HATWF RN 12 R-&
HEFRE RS S5 T AMPK B BB, R B AR
JyEE AMPK Dife i) F 2 (AR, 5B, Z Rk
G E3-3% 52/ MAFbx f MuRF1 5 AMPK o W 3%
IR e BetiE B BRI R AR G
BETEER , E3-EHE R MAFbx Fl MuRF1 3 52 3452 = 3%
K5 JEEE LR AMPK o VPSR IA B 75 512 %-
EAN R G K EA R b,
AMPK A1 By W73 55 7 L A] B & e 05 J5 AMPK B iR
fEBE R B R 2 — A TR — 2o

25 L TR, B AR WL AMPK B R fb B iR R 0 Je
IMCLs [ 8 %43 F ML 22—, AMPK o WF 533k Bl 2k
FIRESE AMPK R fb B g (1) OB S A
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