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(HWZE] HBY  ER IR RRTG AL PO (AMPK) o2 FEP rs1124900G/T SRR Z 1L 5 2 AU RS (T2DM) K
IMIEARIEZ (adiponectin , APN) FEIBKIMFEREAL IR . T RIVR G BEHE SO -FRAIE R B 2 2 28544 (PCR-RFLP)
B 2% R 2010 4F 4 -9 F AR ZEARBE N 43 BVBHE B TR 19 2 SRR PR SR 3 178 491, JLep B3 vk 93 3], 2ok 85 ], 4%
(54.6 £10. 1) %, X BEZH Jy [R] A A B ARG ¥ BREN 51 160 431, 9514 84 4], Lot 76 4], 4 8% (51. 8 = 9. 8) &, kil AMPK-
rs1124900G/ T LR A, 43t 2 20 A TE 22 18] B PR R R A o7 L DR B 1) 22 5% o [P 58 B v AR T8 L I IS L APN 351 3]
Jik MR R )2 JEE B (carotid intima-media thickness, CIMT) %%, &5 (D7E T2DM 4 G/G . G/TT/T F [H &1 55 3 43 51 Ky
29.8% \43.2% 26.9% ,T S5 BN PR Fy 48. 6% , SR G/G . G/T T/T FeHBEISZ Ky 32.5% 42.5% 25.0% ,T 54
FERAR AN 46.3% 2 A B EEZE R (P >0.05) , @7 T2DM 4 Fixt BB4H TT 5 f4 17 TG . LDL-C /K EH] B & T
GG B3, CIMT ReBee kAR B & T GG FEF AL, APN AP AR T GG B3, 22 R A Gt = L (P <0.05) . @
F T8, CIMT M B & AR 515 TG(r=0.349 6, P <0.01) .LDL-C(r=0.416 7, P <0.01) IEAH2¢, 5 APN /K1
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Relationship of AMPKa2 gene single nucleotide polymorphism with type 2 diabetes,
serum adiponectin level and carotid atherosclerosis

Wang Jinxia, Ren Jiangong, Luo Hui, Hu Xuejian, Li Yanni (Second Department of Diabetes, Second Hospital, Lanzhou
University, Lanzhou, Gansu Province, 730030, China)

[ Abstract | Objective To investigate the relationship of single nucleotide polymorphism ( SNP) of
AMPKa2 gene rs1124900G/T with type 2 diabetes ( T2DM ), serum adiponectin ( APN) level and carotid
atherosclerosis. Methods One hundred and seventy-eight patients with T2DM [ male 93 and female 85, aver-
age age (54.6 £10.1)] who hospitalized in the Department of Endocrinology, Second Hospital of Lanzhou
University from April 2010 to September 2010 were assigned as a T2DM group, and 160 healthy examinees
[ male 84 and female 76, average age (51.8 £9.8) ] at the same period were assigned as a control group. The
genotype of AMPKa2 rs1124900G/T was examined in all the subjects by PCR-RFLP. The differences of
genotype and allele frequency between the two groups were compared. The indices including height, body weight
blood pressure, blood lipid, APN and carotid intima-media thickness ( CIMT) were measured. Results (1)The
genotype frequencies of AMPKa2-rs1124900 G/G, G/T and T/T were 29. 8% , 43.2% and 26. 9% in the
T2DM group, respectively, and 32.5% , 42.5% and 25.0% in the control group, respectively. The T allele
frequencies were 48. 6% in the T2DM group and 46. 3% in the control group. There was no significant
difference between the 2 groups (P >0.05). (2) In the T2DM group and the control group, the serum levels
of TG and LDL-C, CIMT and incidence of plaque in the T/T subgroup were higher than those in the G/G
subgroup. The level of APN in the T/T subgroup was significantly lower than that in the G/G group (P <
0.05). (3) The CIMT and incidence of plaque were positively correlated with the serum levels of TG (r =
0.349 6, P<0.01) and LDL-C (r=0.4167, P <0.01), but were negatively correlated with the level of APN
(r=-0.2623, P<0.05). Conclusion AMPKa2-rs1124900 SNP is not related to the incidence of T2DM in Gansu
Province, China, but is related to the serum levels of APN, TG and LDL-C, CIMT and plaque incidence.
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H1 2 JE J# ( carotid intima-media thickness, CIMT) 171 H
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KT B RAE M. A 5% #F 58 AMPKa2 A& [A]
rs1124900 i s B K 285 5 T2DM (APN kK 551 5 Jik 585
FEREALIY R o

1 &E5H%

1.1 BRI %

R 2010 4F 4 -9 F HHIE]7E 2 M K324 — R Be {1 e if )7
1 T2DM R85 178 4], Forh 5344 93 f41], Lo Pk 85 3], 4R 1% (54.6 +
10. 1) %, T2DM 2 Wi 4% 4% IR 1999 4F WHO FrHE, HEBR R
SIE R T S B Bk R 1 BB A AR IR S AR R
BT YRME PR SR M eg B TP D e 4 3 FR 3 . DT IR W) B A4
o B {51 160 4514 Sy xof R ZH, o 55 Pk 84 451], 2ok 76 441,
AEIE(51.8 £9.8) % I TP s K A IR 2 s A 4T Uk Bl
FLIE L I B R T REIEH o BT B X G 3 S A b JE A
5D EREAE R R
1.2 Fik

PR BRI 00 & B BT AR B (BMI) | il E Al S 1
8 ~12 h JE il , 5% Fl 4 8 g2k AL 3 BT A 22 A AL A6 b, TiC i
BPETEAT IR 28 S C JIRICF- , BRI S 2 % ff ik (ELISA) il 5
MIENRERER o RAM I 2 i AL L2138 . Rl s 2354
Ao 25 2 ok P R v J2 B B A TE sk AR BE R, CIMT <0.9 mm 2y
IE#,0.9 mm<CIMT<1.3 mm N3 CIMT > 1.3 mm {55
PR . IR 2 ml #KILLL EDTA $iE, - 70 C AR AT,
KRR NG K AR EEFH DNA, 2% 2 A1 1 AMPKa2 J7
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G, I 4T DI EE R AR A J A L RE S 5-TGGAG-
GATTTGAGGCTGAGGA-3' Hl K W% 81 ¥ 5'-GCCTACCCAG-
CATTTCTTCAG-3', #4F PCR J i, R Wi 2 g 25 wl, 2 i
T :PCR-Mix 12.5 pl, 3|44 1 wl,DNA 2 ul, %ZEK 8.5 ul,
PCR [ Wi F2 P : BT 95 °C 4 min, 94 °C A5k 30 s, 3B kR
52 °C, R 45 s, FEMH1 72 °C 30 s, 3L 35 ANMEH, AR IEH 72 °C
10 min,4 CIRAFE, 2% B fa BHEE RS H K A PCR 7= 4 (42K
332 bp) , RIS & W B S nz-FR 1 B K B 2 25 % ( PCR-
RFLP) (751 , K Ul AMPK-rs1124900 G/T ZE[H 2351, Bl U 14
ZH(20 plfKZ) :PCR #7110 pl, 10 x NEB 2 i 2 wl, Y]
fiff Nsp 10.5 pl,ddH,0 7.5 ul,37 C/KIAETHAL 16 h J5,2. 5% B
EWHEE I H VKA, DA 3] AMPK-rs1124900 G/T B[R RIZE R
1.3 %itsi&k
iz F Hardy-Weinberg - £ 56 5 I\ i 5% B A< 1) B R 3R
o SR SPSS 17.0 BAFHFATHAR AL, HHEFRL x +s £
7, THECRRE IR FTR o I 01l XoF B ) 45 A7 35 PRI AT 35 PR A 4y
22T K. 2 AR R LA ¢ K056, Z2 4118 [
BT ZEAN . LA CIMT KB & A= 3k IR A8 &, HiAv A %
BhR A AR ST 2 70 A5 A 44T

2 HR

2.1 PCR ¥ ¥ % Babn = 4

PCR #7545 332 bp KM= (E 1) ,2 Nsp 1T BiV))5
G/G 2l FHYIE 132 200 bp 2 %77, G/T RAE L4 F 11 PCR
PRI 132,200 332 bp 3 6417, T/T 384l T A9 ITIT,
A1 4332 bp KM A (B 2) . 2 BUMEIRE 5 1E # A RE
AMPK-rs1124900 G/T 3 PRI B FI1A5 37 H PRI 58 40 A1 25 52 AN 1 3%
(P>0.05,%1),

H—>
—

Wi <332 bp

200 bp—
100 bp—

M: 47451 ~5:PCR 4738 =436 .7 . 738 % &
E1 AMPK-rs1124900 PCR 3" 7=4

2.2 REVAE A AR ARG rh Ak
BRI 5T IR IR G/G G/ T T/ T JE P &3 51 444
Fei A AR R b, 45 SR N 2 R . A4 IA) BMI 45 e
(SBP) 75K % (DBP) \Z5 1 C kK- (F-CP) S EE(TC) |
% BENR R H (HDL) LI 21 25 F (GHbALC) /K F- ¥ JE W 2
252 (P>0.05) , {BAER 2 Kot B4 b, T/T IS BE K71
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3 G/G.G/THR(P <0.05) ,T/T Hith =5 K% B g 1 . Bish
Jok P B v 23 R B R R BB e A I B F G/G L G/T(P <
0.05) , M4 #7381, CIMT J BE e & 4 R 5 13 TG (r =
0.349 6, P<0.01) .LDL-C(r=0.416 7, P <0.01) IF#i %, 5
APN KA X (r= —=0.262 3,P <0.05) ,

—>|
—>]
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200 bp—|
100 bp—>

<332 bp
<200 bp
«—132bp

M. A47r£;1.5.6.7.GG;2 4.TT;3.GT
B2 AMPK-rs1124900 Nsp 1 B =4

%1 AMPKa2-rs1124900 G/T HEE R B EEEFE [#(%) ]

SR A SEN A
205 n
GG GT TT G T
T2DM 41 178  53(29.8) 77(43.2) 48(26.9) 183(51.4) 173(48.6)
SHHEZL 160 52(32.5) 68(42.5) 40(25.0) 172(53.7) 148(46.3)
3 itig

AMPK F475 1 32 40 i J5i of AMP/ATP L AR 78 AL I
SR IEIK g4 FY L A% 17 R ( AICAR) B BT 423 75,
AMPK |7 0 4 il RE B 2 b AMPK 7 JE Thrl72 k34
i AMPK , £03% LKB1 4544 (1 08 ( CaMKKR) | %1k
A TR - B S B R 1 (TAKD) P B 40 1M 3 5K
PEIFF I AL B 1 (ATM) ) 4k, AMPK (975 1
EIRIRE PR JEHE ghrelin FIRFREK , DL —LE
21 A PR G i v MBS B AR K 1 (GLP-1) 4/ -6
(IL-6) WK 258 57 [ 7 (CNTF) | 5 I3 200 Ji 100 ] A
F(MIF) I RFEIR -+ (TNF) G525 PIAH G, iX e R
FNZ0 ML PR 1% AMPK 5 M 14§ 0 ELAT 2H 208 S
PG ) AMPK BESS IS 2 238, Il o 328 = A 28
BB K 4 (GLUTA) % B B 20 i 5 A GLUT4 JE [H %
Ik IR, AMPK TS S A (4 P47 4ot

1 ) 2 P s e =X P T 12 U8 ( PEPCK) 4] 265 -6 ol
FRAG I ™ o WAL AMPK 75 55 s LK R 16 A1
TR 5 T, DA S5 BOAE B RS R A O Y
AMPK R AL FHME ACC1 Hl HMG-CoA i& J5iH , Il /b
e AR G Ui (FAS) 1235 IF 0% T — B4 il A R
AT , DT CTE iR 1 1R 0 DL 3 e ) 5 il 0> o e
ALy AMPK 5 i # ] ACC2 BN —EAH G A /K-
LI G R S8 Ak . AMPK £ 88 A Sk o] LAFD 1 L 25 1
JHEEAE i 17 240 B e SRR U7 70, T R AT i 5 1 Js T
Ko AMPK BEIEBERR 1k N B 1 — AL & 5 il
(endothelial nitric oxide synthase, eNOS) , J 1] 34 i
eNOS #455 [F -7 KLF2 13835, 550 N Bz i —fAL A
(NO) BB I 0 9 S IR 1T

JIRER 2R A2 ph I I 240 L 4 9 1) — oW 2 1, BB
CD36 IEmtAim A EILMHE iRk, IF 4l g IR AL I
TR NE AR R, W AR 3R 1 38 A B I e e 1
SIS R I, AU O BRI 3R k= /N BRI Bl ik,
B N ERRE A R R /N B 2 A%, O A F- UL
JRLAY A, #7010 22 05 e 0 A8 ) W il . BRER R
e/ Hy A A B % B2 IR 2R 1 ox-LDL 175 5 7 A= 1
SEAEPI A 4 ox-LDL A& I 45 BE A TR, 41 i) P
B UMM sETE L AN 3% K IR G 3 A
200 N 1) QOO R A0 L P e A, T ) R B R RR TR O Rk, B
REL L ffrgg SR AE PR ¥~ 5 A A A L 5 = B0 bk oA e 400 i
(BRI XL S bk o RERE AL

I REARIH ZEBLAE 20 Ik ok A Ak ) F G R &R
Horbig FE A2 I R E 1, LDL 2 AZhIKEE S
oy 5 R RS G, A 3h I8 [ i L 3 kR 9 3T
B ox-LIDL B 9k e 40 0 7 W TS 36 40 L, 9F
AT T 1A g B 20 2R 2 1 ol %o HC 1) e e, S BN B A
TIRANME N I TOAR, 7E 3 BKEE T T 4ESE B . ox-LDL
RE (e T P 20 it K wh P A0 B ) 86 B, AR 0 SF- o L4
YL R SV EL R 200 0 %) 7 £, S 2 P B 00 i R R
JCin /R I A2 KPR (PDGE) | P Jok 21 248 4 i 2
K- (bFGF) S Ak Az A K 7--B (TGF-B) |, 1 [ 1 45 IfiL.

R2 AMPKa2-rs1124900 fif m 7~ B 5 [F BY 8] R HHEARAI L L (v =)

A AL g Al BMI [LETIR FFIRIE TC TG HDL LDL GHbAIC F-CP APN CIMT
(%) (kg/m2) (mmHg) (mmHg) (mmol/L) (mmol/L) (mmol/L) (mmol/L) (%) (ng/ml) (mg/L) (mm)
XHHRZ4 GG 52 52.8+10.3 22.7+2.8 118.7+17.3 73.4x9.1 4.91+1.04 1.48+0.362 1.39+0.31 2.57+0.34a 5.32+0.58 2.89+0.23 18.52+3.112 0.73 +0.122
GT 68 51.6+9.8 23.6+2.3 122.4+17.1 76.5+9.4 4.76 £0.95 1.53+0.272 1.35+0.33 2.61+0.372 5.13+0.57 2.76+0.31 18.33+3.062 0.77 £0.132
TT 40 51.3+9.5 23.1x2.5 122.7+15.6 75.7+8.9 4.86+1.33 1.99+0.35 1.30+0.29 3.03+0.31 5.22+0.62 2.81+0.27 13.24+2.87 1.05+0.13
T2DM 4] GG 53 54.5+9.6 25.1+2.3 139.6+17.3 87.6+10.3 4.88+1.28 2.13+0.36a 1.26+0.37 2.86+0.352 8.67 +0.41 4.15£0.34 13.38+3.152 1.07£0.112
GT 77 55.3+10.4 24.7+2.1 137.4+18.6 86.4%10.9 4.93+1.07 2.12+0.232 1.27+0.34 2.99+0.372 8.46+0.50 3.99+0.17 13.22+3.092 1.01 +0.092
TI 48 54.1+8.7 24.9+2.4 138.3+17.2 89.5+9.6 4.91+1.04 2.57+0.39 1.23+0.36 3.42+0.36 8.44+0.56 4.06+0.29 9.42+3.87 1.31x0.14

a: P<0.05,%5 TT g
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BTV LA 3 5 R SN T (TF) A2k I
K1 (PAI-1) f3R3A , PR i/ INBR 6 B L SR AR L il i TE
R S A A I % 1 4 A
55 V4 52 2

ARSLEGEE R R, 7R 2 BUOWE RS AR B PR v X R
HIIFEAE AMPKa2 151124900 13 15 G—T (1) Mg 3L 58
75 {H AMPKa2 1s1124900 H:[H Z 5 MEAERERIGZ G/G
G/T T/T HE BT 5351 R 29. 8% 43.2% 26.9% .
T &5 v 55 R 45 %K 2l 48. 6% , 1F 7 % B8 40 AMPKoa2
rs1124900 G/G . G/T, T/T 3 X % §iii %k 32.5% .
42.5% 25.0% ,T 25 JL R S5 R Sy 46. 3% ,2 4 [A] 2%
SR EME(P>0.05) , 78] AMPKa2 rs1124900 #£[H
ZANES 2 RUEPRIG R TC G o i 151 20 5 f B 21 4
W8 G/G G/ T T/T BRI B 53 551 32, LA 45 201 1) a4
I ERNO N2 X A | AR S TN 159 1 71 11
JBEJEERE R B, e BUAE AR DR s 2 A6 BEZH TT AU (1)
I3 TCLDL-C 7KW i 5 F GG 3%, i i fig 1k %
KB BARTF GG 35 (P <0.05)

it AMPKo2 B9 PRKAA2 i F 1p31, Spencer-
Jones %' g XT 2 777 {5 1EF F N Lotk PRKAA2 J&
0B 5% % BH, 5 4~ SNPs ( rs1124900 . 1s2796516 |
152746342 . 1s2796498 | rs1418442 ) F1 34 iH [# fi . LDL-C
H¥ (P <0.001 ~0.034), Hr, rs1124900 5 ApoB
52 H 6, 12796498 5 HDL-C 4 3¢, rs2796516 5
TG ApoB Jz o PERE B B 35 M0 G o AR S50 25 R WoR
rs1124900 B K 285 LDL AH0C, 5 1 iR 556 45
AL . AARSIER R 1s1124900 K H £ A5 TC
ToA M (H 5 TG B W AH G, 5 B 5 R AR i K A\ Fh
AKX,

TERE PRI 2RO BEZH T 35 R 70 35 251 50 ik P g oo
R B ERE T GG REHAE (P <0.05) , Fishikiks
FEBESLY) S A 28 e 0 B2 43 531 oy - GG JE I A 6 1], o
11.5% ,GT EEPAL 9 5], 5 13.2% , TT FEPIAY 13 4],
07 32.5% o 2 RUBEIRWGLH 73 5 - GG FE KA 14 4], 4
26.4% ,GT JEH AL 19 i, (5 24.7% ,TT FER R 25 {41,
17 52. 1% o TT PR BY 35 50 [k oA JEE 50 ke A 2R W I g
T GT. GG FEH AL, M Hr R, CIMT J 5k A A=
F5IMIE TG .LDL-C 1EAHE, 5 APN KFHAHC,
I rs1124900 & F 2 M v BERZ W APN 7K 7 K TG |
LDL ffCi , (4222 5 sl Ik sk A i) e A R T il 2

25 | Tk, AMPKQ2 1s1124900 3 R 45 2% 25 {7
PRIBA K 2 TRUHE PRI A9 TOAE Sk, EL55 LY BRI 257K
SRR A ZE L B 390 B0 ik ok A AL AH DG, {HE 4R 1k
XF AMPK ARG R, F a5 LUAf . AMPKa2
rs1124900 275 30 50 ik ks FEREAK 11 S SR L T
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