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Effects of AICAR and Metformin on AMPK Activity and Lipid
Metabolism in Laying Hens’ Primary Cultured Hepatocytes

CHEN Xiao-chun,CHEN Dai-wen* ,ZHANG Ke-ying, ZHANG Jin-wei
(Institute of Animal Nutrition ,Sichuan Agricultural University ,Ya’an 625014,China)

Abstract: The effects of 5-amino-4-imidazolecarboxamide riboside (AICAR) and the antidiabetic
drug metformin on AMP-activated protein kinase (AMPK) activity and its downstream effector,
acetyl-CoA carboxylase (ACC), g-hydroxy-f-methylglutary-CoA reductase (HMGR) activities in
laying hens’ primary cultured hepatocytes were studied. Four treatments were employed in this
experiment. AICAR (0. 5mmol/L), metformin (0. 5mmol/L), and metformin (1mmol/L) were
added respectively into the standard culture medium(control). At 100 min after incubation, AIC-
AR or metformin activated AMPK significantly ( P<C0. 05), inactivated ACC and HMGR which
are the major enzymes involved in fatty acid and cholesterol biosyntheses. AMPK regulated ACC
and HMGR activities negatively. AICAR or metformin decreased hepatic lipid and cholesterol
contents by activating AMPK . AMPK negatively regulated hepatic lipid and cholesterol con-
tents. These findings suggest that the regulation of hepatic lipid and the cholesterol metabolism
of primary hepatocytes in laying hens can be mediated by AMPK .
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HEPES. 24 mmol/L NaHCO, .4 mmol/L L-Gluta-
mine.l. 0 mmol/L L-Carnitine,100 U/mL Penicil-
lin, 100 pug/ml Streptomycin, 100 nmol/L. Dexam-
ethasone, 100 nmol/L Insulin, 0.1 mmol/L BSA
(essential fatty-acid-free) 0. 4 mmol/L Sodium O-
leate, AbFRZL4350IMA AICAR H1— H XU,
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Table 1 Effect of AICAR and metformin on biochemical parameters in culture medium of hepatocytes (n=4)

b3 X B .5 mmol/L Z—HX 1.0 mmol/L —
'%ritmem Co];trol 0-5 mmol/L AICAR (;) 5O mm;)l//L metﬁ?ofmﬂji[i 1. (? mm(?l//L mejoxfmﬂji[i
KRNFEBE ALT/(U/L) 7.7540.63 7.7541. 80 8.0040.41 8.25+1.60
LM AR LDH-L/(U/L)  136.7546.07 143.25+9. 66 141. 75+10. 60 148.50+16. 21
JRER UA/(mmol/L) 91.5043. 28 94. 7545, 92 94. 2542, 02 95.2543. 04

2.2 AICAR #1 = B WAL 33 7= & 35 BT 46 fs AMPK
im R R

N EF IR P I AICAR A1 — F XK ¥ A 384
i AMPK 7% %, W3 2, 100 min B} AICAR 4
AMPK 1% P& 3.362 nmol/(g « min), K X &

1. 375 nmol/(g « min) B 2. 445 £ (P<C0.01), &~
[ v B 1 — FOSUII 3 AT 800 AMIPK, B OSUII R
AMPK 93035 7E F % AICAR 55,0.5 mmol/L Ay
Z OB AMPK G4 1. 889 nmol/ (g * min) ,
B B 37. 4% (. P<C0.05) 51 1 mmol/L
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2.3 AICAR #1 Z B XA 3¢ 7= & 35 BT 48 Bz ACC.
HMGR & 1 #9821

A0 85 F2 P i A ATCAR Al — B AUIR 4 A AN
[ A2 B 0 ) ACC, HMGR ¥, /L3 2, 100 min

BF AICAR 41 ACC ¥ P B I S X5 B 26 %6 (P <<
0.01), HMGR i % B I S % B 19 80. 9% (P <<
0.05), —H XKL HMGR Fl ACC F il Ii5 35 B A
0. 5 mmol/L A —F XA HMGR F#AIK 5. 76 % (P>
0.05), ACC FEAI% 23.3% (P>>0.05) ;1.0 mmol/L Y
TR HMGR BEAK 20. 8% (P<C0.05), ACC
FEAIR 58. 1% (P<<0.01),

2 AICAR #1 = B AKX 7= E 35 BF 4 s AMPK ,ACC #1 HMGR & 1 i % Il
Table 2 Effects of AICAR and metformin on AMPK,ACC,HMGR activities in laying hens’ cultured hepatocytes (n=4)

A Treatment HMGR / pmol/(mg

min)

Xt B Control 1 030. 0445. 9*
0.5 mmol/L. AICAR 833.7462.0°
0.5 /L — H WU

mmol/ . 970.7£135. 2¢
0. 5mmol/L metformin
1.0 I/L — H XK

mmol/ . 815.5+65.5"
1. 0Ommol/L metformin

ACC / nmol/(g ¢ min) AMPK / nmol/(g * min)
101.3+13.5* 1. 375+£0. 094*
26.341. 4" 3.36240.223 ¢
77.6112. 4% 1.88940.177"
42.5+5.0" 2.73940. 06°

[ 51 )/ 5= B AN R 5 28 5 .35 (P<C0.05) . T IH]

Data with different letters in the same column differ significantly (P<Z0. 05),the same as below

2.4 AICAR #1 Z FAXUAL X 7= % 33 AT 2 B g 554X 15t
B % M

WM ATICAR 1 HOSUIRAN 1 7= 25 XS T 240 e A
JEA R, ILFE 3, AICAR 4 H i = Fs & Rede s B 41
Wb 31, 5% (P<<0.05),0. 5 mmol/L ) — B XU
H =R A R BRZH I 16. 2% (P>>0. 05),1. 0
mmol/L Y Z B OSUIRZH H ik =18 A B8 % BE 241 ik 20>
23. 4% (P<<0.05),

AICAR 20 IH [ Bt G bl A8 %o B ZH sk 70 54. 3% (P

<0.01),0.5 mmol/L A — H XA 2H AH [ B A a5
X BE 41 ek 2> 26. 1% (P<<0. 05) ,1. 0 mmol/L #y —H
KUK A1 H [ B A ik 5 0 B8 41 08 /b 28.3% (P <<
0.05),
2.5 AMPK M SHBEM=EEMAEEESE K
ENHEXSH

AMPK {5 ACC,HMGR 7% 5 — & 1Y it
AHSE 5 40 B H Il = T8 R0 B AH A R —E
TG, L3R 4.5,

3 AICAR 1= F XUAR X 7= 25 35 B 40 B B ith = BE Fn B B B2 5 A A9 52 1
Table 3 Effects of AICAR and metformin on triacylglycerol and cholesterol in laying hens’ cultured hepatocytes (n=4)

mmol/L
b ] 0.5 I/ XX 1.0 I/L —

- %t B8 Control 0.5 mmol/L AICAR 5 mmol/L = TR mmol/L = & XA
Treament 0.5 mmol/L metformin 1. 0 mmol/L metformin
TG 0.277 5+0.011 1° 0.190 0£0.016 8* 0.232 540.017% 0.212 5£0. 036 4°
TC 0.115 0£0. 002 9° 0.052 540.004 8" 0. 085+0. 006" 0.082 540.002 5"

£ 4 AMPK 5 ACC.HMGR FH BB XL

£S5 AMPK 5Hih=8 FEEEAREMNHEXME

Table 4 Correlation analysis between AMPK and ACC, Table 5 Correlation analysis between AMPK and TG, TC
HMGR (n=16) (n=16)
ACC HMGR TG TC
LEP ¥ P1E LEPSES 4 P1H LEPE3 1 P1E LEP 4 P1H
Coefficient P value Coefficient P value Coefficient P value Coefficient P value
AMPK —0.696 0.01 —0. 317 0.162 AMPK —0. 448 0.032 —0.493 0.017
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FH L S, DA T U R e e T
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W AT 7 5 AMPK #9303 77 7 AMPK 1958,
A% 3356 2 B — FSUNICAT 384796 7 2R XS 40 i AMPK,
HE—@ W AR 5 Zhou 1 76 R 9 0F
5 — 8, B AE R & T T H XU AT R S AMPK #Y
PSR T AMPK BOBFSE .

W58 2 B, AMPK 36 P & A2 A8 Ak S5 25 (1R g —
Z512 5 5 FAR i 9 B (ACCL.HMGR,FAS %) Y
T 1 B 6 35 PR 1Y) 3% 38 & A AR S AT 2 i g 5 4K
WA RCRAN ), Hoh HMGR 1 ACC & AMPK
() ZLE Y . HMGR 2 0 [ B A 5 i B EE fif , ACC
WU R T IR A ) B il . AR 36 % B, AMPK
WS JE X ACC B /E K T HMGR, i W]
HMGR X} AMPK #9728 fb 8USPEAR tn ACC .,
AMPK ] B8 i 9 A agk 42 5k 0 ) HMGR 7 2%, —
o BAEBERR 1L HMGR ; 53 4b—Fof D) J2 5 2ok 400 i 151
B A 5 1R 45 A 2 H (SREBP) i P, B I8 HMGR
5L K 35 L HMGR A& Bt 2 | fi 28658 3 0l b
JIEL T A B ) Y, PR RN A R AR P i
B e AR S 5 00 R A A i — 2B R

AR W, 38 i ATCAR A FF XK A 8 3%
PG A AMPK , 52 i I [ s R0 H I = R S L
AR BF HMGR A1 ACC, 5 Wi 240 At IE [ 2 A0 H- 3
=R A R B R AT GE L 5 B A AMPK I P,
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