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[BE] B HiFEAEHERYTKRSENEQEM(AMPK) EEREAXEANE R EHERESE®REL D
B AR, SERTE NS EEHSRE. AE B Wisae KRFENAS X 3E, 54 10 20X 4 R
A A B SN AMPKa SIS R [ P M 50 mg/(kg-d),n=10], BF20AE , WE XRFENEEG 2 0 0EF; AEHS
% SE AR TN K BT8R RS &SR, Western blot 75052 K BB HE L AMPKs TR BEI L AMPKa T RE
AAF, R (1)SXRELE, EIEE KR EmEEIn 21.5% (P <0.05) , BREESE 2 h 8% m 28.3% (P <0.05),
B LR TR RS S B R R B T R 37.2% (P < 0.05) F1 57.89% (P < 0.01);(2) H 354 K BB L P-AMPKa
FI & AMPKa TR BE AT FH 46.19%( P <0.05)F1 79.4%.(P <0.05); (3) SR IS e . — 9 WM EE L AMPKa TF
HEFRIL(P <O.05)HBEHBIN(PL <0.05), & WO RGE T R AMPKa T ER XS HEES AR S RIEH.
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Effects of high saturated fatty acid diet on the expression and activity

of AMPKa
LIU Yi, GAO Ling, WAN Qiang, SUN Ying,ZHAO Jia-jun
( Shandong Provincial Hospital . Shandong University , Jinan Shandong 250021, China)

[ Abstract] Objective To study the role of AMPKs in high saturated fatty acid diet-induced insulin resistance. Methods Male
Wistar rats were randomly divided into three groups. They were contral group(NC, n = 10), high-fat diet group(HF, » = 10) and
wmetformin-treated group. (HF + Met, » = 10) . Metformin was administrated orally with the dose of 50 mg/(kg.d) . After feeding for 20
weeks, fasting and glucose-loaded 2 h blood glucose levels were measured. The ability of glucose uptake of rat skeletal muscle was
detected, Protein levels of total AMPKa subunit or P-AMPKa subunit of rats’ skeletal muscle were measured using Westem blot. Results

(1) Compared with control group, high-fat diet elevated both fasting and glucose-loaded 2 h blood glucose levels (P < 0.05),
aceompanied with decreased hasal ( P <0.05) and insulin-stimulated (P < 0.01) glucose uptake in isolated skeletal muscle. (2} High-
fat diet impaired hoth the protein expression{ P < 0.05) and activity ( P < 0.05) of AMPKa subunit. (3) Compared with HF group,
administration of metformin could increase both the expression and activity of AMPKa, accompanied with amelioration of insulin
sensitivity . Coneclusion High saturated fatty acid diet impairs both the expression and activity of AMPKa. The sltemations of AMPKa
expression and activity might contribute 1o, at least partly, the pathophysiology of insulin resistance.
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BEGEEASRS R I ERER, I
Bedtt. PHAEHEBEATERMEELENE
EHREEEEMY RTREIH —EREEY,
AMP 35 £k B9 A 8058 (AMPKa) 23731 % FE R0 —F) B8 B
BRpEAMBEAYEHTF, EEZRENE A RAH
(ACCY&RTE, PR A P — B A S B {25k m
MABERT B B |ALY . AIRIEL. BEHAEES
BOBE S B AMPKa R IR . B IEFRIE
BEELE LW AMPKe M RFRES, SN ASES
EHAELEHNEAEE. AHAUEIWERRK
A KRB 8% Ul AMPKa B8 W, #F i+ AMPKa 2B 5
R PR A AR .

1 HRS5HZE
1.1 %% 34  MPE Wistar KR 30 2, &E 180 ~
200 g, MINRE TAFER B, SNEMFE LR,
BN 3d. B8 10 1, WR4: 4T KREAN
Fr¥ Bl B A5 4 (CHF ) FR B5 M AMPKa SIEFIEH (2
B OUBE HF + Met) : 55 T R IR IRE L BRIG PR o5 59% , EL
WA ;A HKESEBEEREEHE 310
/R, B%ESTH.
1.2 #& AMPKa BENMZERAZH M (HE 50
mg/{kg" d); Real-Time PCR AT EW A KEZEDY
Qiagen /28] ; AMPKe #l P-AMPKe — 3T B AR R —$1 1914
H % E Cell Signaling SaL:EANERAANEBWHEE
Bio-Rad 4% & ;3-actin — 31 B 3£ B Ambion 228,
1.3 b Eela XROFEN, FER.EK 12
h MAE BRBNAEEOES S8 EEARRS
% s0m (IR 1 g/kg), WE 2 h B LS.
1.4 HIFHRNBRREBRENBERF S EHAE
B ER 10% 87K S BB 3 ml/kg I 4 35 5B
AR B, R A B B B L AT AR B B U R LA,
HEEBURE E TR AR, L Westem blot, £
L BE B i AR PR X B, , BRPH 22 B 7 BE D 2 3 B LAk 1 B
BHE.FHEARETERSEEN TS L. B
LE R BRE ) W0 7 sk R[4 ] AT ik
1.5 Westem blot 3 WEKENHEBI YA, 3
#,4 °C,12 000 /min 2.0 10 min, W EHF , MEBE QK
B, A8, ERE SO pe, B3 3 he B, M. 450
A AMPKq 1 P-AMPKe —$i 4 CHIRB %, “HE B
BB IWLECLEEE BREAINNUMEREL K
FEHESEEASTHABALIE, Westem blot 1]
XHR(5-6] 84T,

1.6 %3 FF5% IRFHHERELSEF 2R
PR %+ s F%,5PSS 10.0 B4 BEME  HIE R
HAERREFEDH.

2 #3

21 2BANBEHEFSE REBBRFSTAE, KR
SRV RS 2 b B R EMARER SR EE
St 4 BN 21.5% (P < 0.05).28.3% (P < 0.05).
51.1% (P <0.01)F 106.6% (P <0.01), SRR
ke, A AMPKa S5 H —H I B ERE ARG E
(P<0.05) WM &R (P <0.05)MEWE 2 h 1
B(P<0.05) TEBEMBEWERBEE(ER D,

1 BFWHEAG, FRARFALE . GEM

PIERRR A B (2 5)
-~ FHAE  BEER2L *E AEBRpEE
’ (mmebL)  fSUMmmolL)  (g) IEE(%)
21 ¢ 3.05£0.26" 4.08:0.31% 476:31"  8.16:0.36"
P+ CHERM 2.68+0.19  3.431:0.18% 364£27°  5.12:0.73°
XA 251021 3.18:0.23 315428 3.95¢0.64

Rl SR MAWE, * P <0.05; B e+ = F RIS M4,
"P<0.05;n =10,

2.2 FRLBHEREL GE1 AR BIERES D
ARG, KEEHBUERMRAT MBS RGNS
BAMNTH37.2%(P<0.05)M57.8%(P<0.01); 5
RIS 440 He, A AMPKa 305 3 — B SRR 6 K BB i
LS 6k R 75 F0 R 5 F W BUE MO B IR A B0 n
24.4%(P <0.05)f189.8% (P <0.01),

L.
Joké Ay 3 400 8 R

AL P RRAL S

SR

2- i N9 0 SR Y A1 41 (manolime)

KRB EE
AMAL AREL S+
- LA

S REL." P<0.05: 5HISH W, P <0.05
1 KEEBHNERRETHRSE
kg =g 08 F 3:08: el

2.3 REFTHBIAMPKa X FoiE R8T Westem
blot 73 47 il 3 PY AMPKa {5 ¥ 7% X B P-AMPKa & H K
U [l B B B3R S AMPKa AR FE ., BRER,
5xt AN, BIRA KR P-AMPKa 7K F-RE1K 46.1%
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B2 KEBHUPB P-AMPKa, AMPKa X ¥

(P <0.05), 8 AMPKa B H K F MK 79.4% (P <
0.05,82), “HRIEE I AMPKa TG H (P <
0.05)5FE(P<0.05),

3 iFig

HIRRERESRE REN A 2 AR M
EEARZ ", RITHOHRER, KIEBFHS A
B RKREEMAEENSEE XN, ZHL S5
it B R AN ERN BN SRR T8
MEBEREIEETES XS5ENANHEETRS
WE—HM. BEENELESIRFRESRS 3 8L
FREXRY, MEHBRMELSESEHBHEXE
- MH IR B EALA R BEE(CPT) A B R AR
& BHEHU R AT ST CPT1 A ik B AL RS2 B 1
B E A S R R R, HRES, &R
WH cPTL MERY . AMAABTAZBNTER
B HRER T R E KRB 5L AMPKa T2
(BAL AW ik RIEE, I8 AMPKa W HF LRI
HETHERIERET CPTI HHEEN & AT REH
#le AICAR ( 5-Aminoimidazole-4-carboxamide-ribonucl-
eoside) F1 ZF UM 2 H Bl 2 WA F F AMPKa B B(
U MEERBEFEERE DT RBOLRE
Ko RITEAZPNIIEA AMPKa RIS, BB R
T HX AMPKa MIERA. SR E~. KBRRAA
B 50 me/ (kg d) B —F IXBE 5 )5, B 85 Ul AMPKa
FEMRLANBEREEN. # -FRNEASHIE
MMM, ARG, KRB HUIES RS
BEEE S BB HEE, PR W R E, ANTWIEL
AMPKa TREEBZHFHHMNRRELH S BSS5T IR
BHmEE,

SEAR ERERESINARES RRAAS
AMPKa W % 38 35 FF 75 48 09 [ {5, AMPKa B35 W £ 3
AMPKa BB MER EEUERES ZKH. &7
AMPKa 25 TEREHMEE,
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