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M TR AU 2 SR E
ReZE GG 3L R Hind [T | S447X
LM AR AT

FRE BEA R KFER EXEL ARS DB

HE) B HiTiEEANER(LPL)ZE Hind T1.S447X 254 SHEMATETTEMIUEA
BRESSEMS) RHASNXE, FiE DHBSMERN-BEETBRKESSRREN
802 £ 3T Xt 52 (P& BETE MR AU HE MS 4% 200 45 1%} 1845 201 4 ) 49 LPL 24 Hind I .S447X HH
EhEM. £R  (1)IUEMS 4 H+H-/H-H-3 F R (32.50% vs. 47.76% ) H-F 47 B:[H (18.00%
vs. 28.86%) \SX/XX BRI (8.00% vs. 22.39%) . X Z43i B K (4.00% vs. 12.44% ) A TSI R4,
PAEI<<0.01,(2)MEE s MS 41 H+ H-/H-H~ 2R £ (33.50% us. 45.80% ) H-F {7 B (22.00%
vs. 28.60% ) \SX/XX F:E % (10.50% vs. 22.90% ) X FATEEIN (5.50% vs. 12.44% ) SHRAL T IR4L,
P{E#7<0.01,(3)LPL Z:E Hind 11 , S447X 5K YA %7 B R I3 46 8 BE ST IR ADUIE MS 4 1] Y
LR TG L (P >0.05).(4)H+H-/H-H- B F A B E SX/XX E N BEHEER
SBP.DBP. H i =88 .S i MK LA H+H+ ERREHHENSS REAHH K, BE
EISE AR E KA AT H-H-RRNESE SR SS RN UBEE, ERBHATITEEX
(P{E}¥<0.05),(5)BEE MS AR E WML, H+-H+ | SS 5 R B B ir SR R W i ga %,
%% LPLEK Hind II .S447X £ 5 MS R AUR %, B H+H-H-H-E M H-%
PR SX/XX AR H X G475 R T fE R MS FR N E , H+ H-/H-H~F1 SX/XX & [H B % MS
BT BN, BLREE MS 0 BRI n, H-+H+ (SS4 F LS S WARRIE N .
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[Abstract] Objective To investigate the association of lipoprotein lipase gene Hind M and
$447X polymorphisms with metabolic syndrome among Kazakh and Han ethnicities in Xinjiang.
Methods PCR-RFLP was used to detect 802 subjects’ lipoprotein lipase Hind [l and S447X
genotypes (including 201 controls and 200 metabolic syndrome patients in Kazakh and Han
ethnicities, respectively). Results (1) Frequencies of H + H-/H-H- genotype (32.50% us.
47.76%) , H- allele(18.00% vs. 28.86%) , SX/XX genotype (8.00% vs. 22.39%) and X allele (4.00%
vs. 12.44% ) for metabolic syndrome in Han ethnicity were all significantly lower than those in
controls (P<<0.01). (2) The frequencies of H+H~/H-H- genotype (33.50% vs. 46.80% ) , H- allele
(22.00% vs. 28.60% ) , SX/XX genotype (10.50% vs. 22.90% ) and X allele (5.50% vs. 12.44% ) in
patients with metabolic syndrome in Kazakh were all significantly lower than those for controls (P<
0.01). (3) The frequencies of lipoprotein lipase gene Hind Il and S447X genotypes and alleles in
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Kazakh were not significantly different from Han (all P>0.05). (4) The levels of waist
circumference, systolic blood pressure, diastolic blood pressure, triglyceride and FPG in H-+ H~/
H-~H- and SX/XX genotype were significantly lower than those in H+ H + and SS genotype.
HDL-C was significantly higher than that in H + H + and SS genotype (P<<0.05). (5) The
frequencies of H+ H+ and SS genotype increased along with the increase in number of metabolic
syndrome component. Conclusion The lipoprotein lipase gene Hind Il and S447X polymorphisms
were associated with metabolic syndrome risk in Kazakh, and H+H-/H-H- genotype, H- allele, SX/
XX genotype and X allele might have served as protective factors of metabolic syndrome. H + H-/
H-H- and SX/XX genotype seemed to have had beneficial effects for all the metabolic syndrome
components, and the frequencies of H+ H + and SS genotype were increasing along with the
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increase of number in the metabolic syndrome components.

[Key words] Metabolic syndrome; Lipoprotein lipase; Gene polymorphism; Kazakh; Han

race

RMEETEMS)ELEEY A RENRRE,
HAMBEAEN G ZRY, B, #EHEEMS
MERAEREREIBRPEEEFELEMNEM. BEA

K B (lipoprotein lipase, LPL) 2 Aig i 1R 18§ i) 3¢ 4 /i
Z— HEM RS HE B/~ LPL Hind I \S447X # K £
SHEMS REANIHEE —E XK, HEEMIK
5mX2ZEKER, HESRMA—KY, KHR
ETEFIT Hind I . S447X R A5 FmpE R
AR ABEMS BIX R o

MRE5E

1 B XA - SR Fl o B RSB 0 O i 3o 3
AT MR AUTE B > 18 % B EFE kA%
BRHTMS M AL, S8 2005 4F H b K%
B3 (IDF) X MS By X, BEYL MBS BE e iR A0
DUEMS B E & 200 FIFE R MS 4 , 3% FRAEIE A 8T
5% M B35 54 B 8 ] R K HE MS MA (HEBR
15 ML B8 PR AR B BE M B 57 B B E ) 201 BIAE R
x4

2. B tets R AR SEEREA O, &
Pt R T IR B BB R X R A AL I R B K
= JEE(WC) BE(HC); LR ZREAESEMN
M S AEERE(TC) . Hm=FK(TG) EEEREA
JA & 82 (LDL-C) . & % £ Bg & H JIE 51 #£ (HDL-C) #
23 I 4% (FPG) %, LA I il %€ 7€ Olympus 2007 £ H
AT E#FT . THE BMIFE# L (WHR),

3. K Hind 10 S447X 3E[H B 454k .

(1)PCR ¥ #4i£ #] : INTP, Taq & 1 10 X PCR
buffer ¥ B AL KR AEY AR /A 7, Hind W E
KEFEYTEARAF , Mnl [ WENEBAH;
SIYIFFSIk B2 % CHK(8,9], M KEXEY THRA
BRAF A . Hind M L #5147:5 -AGA TGC TAC
CTG GAT AAT CAA AG-3', Fi#i¢5]1 4 : 5 -AAT
TTG TCA ATC CTA ACT TAG AG-3' ;S447X L i

3|#7.:5'-TAC ACT AGC AAT GTC TAG CTG A-3',
T ¥ 8% :5 -TCA GCT TTA GCC CAG AAT
GC-3',

(2)PCR-RFLP Al : @ PCR Y"1 . R -85
B2 LM 4k 259 4 DNA, PCR 2 W& % : 54k DNA
5.0 ul, 51 %7 (10 pmol/ul) % 2.0 ul dNTPs 4.0 pl
(2.5 mmol/1) .Taq &8 (& Mg**,2.5U/ul) 1.0 ul, 10X
PCR buffer 5.0 ul, /KT 50 ul, PCRIEHZ{4::94 C
FASHE 5 min; 94 CEME 455,56 CHE 455,72 CHE
f#1 1 min, 3£ 35 MEFF; 72 CHEfH 10 min, 2%3A5
B0 B F 9K (100 V, 28 min) , @ PCR ¥ 3% 7= ¥y i
Y] : Bt Hind Il PCRY 379 15 pl il Hind T KR 44
YIRS 1 pl(15 U/ul), 10 X M buffer 2 pi, % ddH,0 &
20 pl,37 C/KH 4~ 12 h; BUS447X PCR Y =Y
15 p1in Mnl T FR &4 A YIEE 0.5 u1(5 U/ul) ,NE
buffer 2.0 ul, 100X BSA 0.2 pl, bddH,0 Z 20 yl,
37 CKB4 ~ 120,85 65 CKiE 20 min LK LR
Mo BEYIF=H 10 pl22 2.5%BR faRE BRI eIk (100 V,
40 min) EEFEH R,

(3)Hind 1l 71 S447X B§ 1) 7™ ¥ % € : OHind I
EEHRANEFIFHT GRESE, TMGHE
1 3 B 4 BIFR b H+ FIH-F0i 3£ A, Hind MTPCR
78 4229 bp, BEYVIE =4 229 bp . 139 bp 1 90 bp
SRRER A B, HF 139 bp 190 bp A
(H+H+),229 bp. 139 bp #190 bp K Z¢-& B (H+
H-),229 bp R4& 8 (H-H-) (E 1), @SMTX LE
R H 1595 BECoGREFE, /4 H S BMX
%, S447X PCRT=4)%7488 bp, LEEYIf5 74 285 bp.
248 bp.203 bp F137 bp MU B # J B, FH 285 bp
11203 bp K4 & %I (SS), 285 bp.248 bp, 203 bp !
37 bp A& E(SX),248 bp.203 bp F1 37 bp M4t &
B(XX)(F2),

4, Bt 2£ 5047 - K A EpiData 3.0.2 #X fF 8 37 3K
B, A FAT BT SR M A BB, &
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600 bp
300 bp
400 bp Keased
300 bp B

200 bp
100 bp K

# :M: BIOTEKE™ 600 bp DNA#5iE; 1.2: H-H-%HEH; 3.4;
H+H-EHM; 5.6:H+H+EHT
BE1 LPL M Hind I B§4) {7 % 4 PCR-RFLP Kl 25 5%

600 bp

500 bp
400 bp
300 bp RS

200 bp

100 bp JES

#F:M: BIOTEKE™ 600 bp DNA#5IC; 1.2: XX 4K #; 3.4.8X
RER; 5.6:SSHEFK
2 LPLEM S447X BYIL 5 i PCR-RFLP K45 5%

FH SPSS 16.0 #1 Stata 10.0 5 #H AT 540047, B
KRR AR, SRR IES 26 K FPG R
Hlog(10) ¥ 5 B 74 i+, A £s R
o FAEERAERITEE,

g =

1. BTN 52— O B e PR A AL 164« PR R 3T
BEMS A o515 112,88 6, X B4 451 R
121.80 A, Z R L4 it = & X (¢*=0.726, P=
0.394) ; BUK MS A #1158 . £ 43514 96,104 ], Xf B
HA AR 99.102 N, ZRELHEE L (= 0.063,
P=0.802), FINERIEHMS A% HB4H 22 8] B4 i
EER (PHEY>0.05), HAtiEtaE a2 R 8 E 5
2B (PEY<0.05), R#E 1,

2. Hind 1T | S447X B 5 &Y 70 % i % 5 i R 4y
T : ABFE PR I B M H-H- KR R8D, BAE
B E 5 H+H-59F, %% & H+H-H-H- A
B, FEMBER IR AR HARI B XX &S 6, K
RO T X B4 4 5], MS 41 1 ), T DUBRF S B3 K
SRR, BOEEMTET i XX EHEE S SX EF A
H,GRR A SXXX EF A, Hindll \S447X B H R
FEMBEEEADUR SRR RS AP MBI E
Hardy-Weinberg V-4 . 5 P R X H 4 L3, MS
4 H+H-/H-H-ZF & H-Z 2 SX/XX &£H
B XEMNERSBYRD, ZREHITEEL(P
35 <0.05), 4> % L H+ H-/H-H-3: B £ f1 H-%
PEFEERNRE HHH+H R E AR H S0 R H
HAERE, HHE ORMERIL95%CI, {HRFEENLA
BOZE N BB R SR B R R AE PR BE SR KA DU MS
M ARk BRERRZERYTHEITEREX
(P>0.05), W#%2,

3. MS & 414+ 5 Hind [ .S447X HEMA KR
6 B B9 MS & 204378 Hind T . S447X R[F 5 H &Y
Z I ERHAE IR X (PE<0.05), T HBEE
T H+H+EE A E SSER BB HERWC
KB TFIUE, TG HDL-C K AR I, £ RivH
it 5 X (PEY<0.05), 2R K3,

4. MSH R EANH 5 Hind [ ,S447X FEE#
BHRNER ERERHEEMSHS)REHNRE,
MEET RN H+H+ (SS R R B B4 KRG H
P, WEKRLE, B TFMSAFRED
B7E P B B B AR TR, K L5 R R4 4 SRR
KEBHTHR(UBRKEHEHMSESRE
ANBHBAE R SRR HE”) o GERFRH, XM
BHERRERZREL T2 L (PEY>0.05),
W4,

F1 BB BT RIDUEBT SN GG R AE AL AR LU ( £5)

% B W% PARETIIR

MS #(n=200) %#HH(n=201) o PHE MS4(n=200) *}HH(n=201) o P
FiP) 515441040  49.95+11.69 1.439 0.151 50.07+11.59  48.23+£12.04  1.558 0.120
WC(cm)* 9260+696  75.51+£7.07 24419 0.000 96471928  76.6517.04  24.082 0.000
HC(cm)* 10147+6.09  90.71£5.10  19.186 0.000 104.88+699°  92.51+534°  19.895 0.000
BMI(kg/m?) 27.78+293  22.54%2.53 19.147 0.000 28.65+4.04 21924223  20.636 0.000
WHR 0.91+0.05 0.83+006  14.428 0.000 0.92+0.06 0.83+0.06  16.385 0.000
SBP(mm Hg)* 141.23+21.08 116.64%10.19  14.860 0.000 147.56+2236 116.79+16.95 15.527 0.000
DBP(mm Hg) 91.194+11.37  75.20%5.82 17.720 0.000 9281+£1247  7584+1031  14.850 0.000
TC(mmol/L)* 4.62+1.27 3.81%+1.24 6.390 0.000 481+127 427+0.94° 4.821 0.000
TG(mmol/Ly 2.11+0.99 099+036  15.068 0.000 1.55+0.80 0.99+0.58 8.065 0.000
HDL-C(mmolL)*  1.56+0.64 1.75+0.58  -3.088 0.002 1.15+0.21 128+0.24°  -5.557 0.000
LDL-C(mmolL)*  2.35+1.03 2.07+0.76 3.059 0.002 2.79+0.71 2.56+0.43¢ 3.857 0.000
FPG(mmol/L) 5.39+1.21 4.42+0.66 9.988 0.000 539%1.21 4.42+0.68 9.895 0.000

TR EE PTG SR SRR A I HAR P<0.05; * ST MS A HE P<0.05; - 5 A IR4 HL B P<0.05
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xR2 FERSFEEBEADERR NS Hind T . S447X 3 K B2 07 3R 5 3(%) 8t

| Hind MALE Hind T %7 55 S447X R S447X Hi R
o H+H+ H+HHH- H+ H- Ss SX/XX S X
MEEETE  XTER4'(r=201) 109(54.20) 69/23(45.80) 287(71.40) 115(28.60) 155(77.10) 42/4(22.90) 352(87.56) 50(12.44)
MS#4{(n=200) 133(66.50) 56/11(33.50) 312(78.00)  88(22.00) 179(89.50) 20/1(10.50) 378(94.50)  22(5.50)
P 6.309 4,630 11.05 11.81
P 0.012 0.031 0.001 0.001
ORTE(95%CI) 0.597(0.398 ~ 0.894) 0.704(0.511 ~ 0.970) 0.395(0.226 ~ 0.691) 0.410(0.243 ~ 0.691)
Wk SHES(n=201) 105(52.24) 76/20(47.76) 286(71.14) 116(28.86) 156(77.61) 40/5(22.39) 352(87.56)  50(12.44)
MS#(n=200) 135(67.50) 58/7(32.50) 328(82.00)  72(18.00) 184(92.00) 16/0(8.00)  384(96.00)  16(4.00)
1 9.717 13.166 16.090 18.902
P 0.002 0.000 0.000 0.000
OR1E(95%C) 0.527(0.351 ~ 0.790) 0.541(0.388 ~ 0.756) 0.301(0.164 ~ 0.554) 0.293(0.164 ~ 0.525)

T B EETI IR 51U BAREAR B LA P> 0.05 5 PS5 MEXT IRA HoAk P> 0.05; < 51K MS 4 it P>0.05
%3 Hind I .S447X BB S EERHE A MS FHFKFR (x£s)

HEAH WC(cm) SBP(mmHg) DBP(mmHg)  TG(mmol/L) HDL-C(mmol/L) FPG(mmol/L)
BEESRE H+H+(r=242) 88.05+1291° 1346742535  85.46+14.00 1.35+0.80" 1.19+0.23° 5041110
H+H~H-H-(n=159) 8424+1254 1282742427 82.541+14.45 1.16+0.66° 1.26+0.24° 470+1.07
tff 2925 2514 2.021 2519 -2.947 3.134
PHE 0.004 0.012 0.044 0.012 0.003 0.002
$S(n=334) 873741297 133.55+2529° 85.19+14.03 1.3240.75 1.20+£0.23° 498+1.10
SX/XX(n=67) 82.39+11.67 1250842301  79.88+14.54 1.010.68° 1.28+0.23° 4.561+1.01
tf8 2918 2.537 2.813 3.153 -2.746 2.822
P 0.004 0.012 0.005 0.002 0.006 0.005
b4 H+H+(n=240) 8529+10.85 131.55+2251 84.50+12.77 1.641+0.95 1.59+0.60 497+1.07
H+H-H-H-(n=161) 82.17+11.13  124.96+16.67  81.20+10.64 1.42+0.88 1.76£0.63 481+ 1.11
tfi 2.793 3.362 2.806 2.338 -2.687 1.490
P 0.005 0.001 0.005 0.020 0.008 0.137
SS(n=340) 8477+11.14  129.66+21.15  83.91+12.38 1.5940.95 1.57+0.55 492+1.14
SX/XX(n=61) 79.93%9.71 124671677 79.05+9.12 1.29+0.75 2.12+0.77 4.82+0.78
tf 3.181 2.051 3.615 2.802 -5.248 0.893
P& 0.002 0.043 0.000 0.006 0.000 0.374
o HIEIZE BRI P<0.05
F4 WBERHRMINE Hind T S447XFENE S MSAS MR E
HHE R ANAETH Loun 8 PfE
1 2 3 4 5
WEER H+HA+ 52(47.71)  50(61.73) 7(63.64) 86(63.70)  29(69.05)  18(78.26) 10411 0001
H+H-/H-H- 57(52.29)  31(38.47) 4(3636)  49(36.30)  13(30.95) 5(21.74) ’
ss 80(73.39)  66(81.48) 9(81.82)  120(88.89)  38(90.48)  21(91.30) 12410 0.000
SX/XX 29(26.61)  15(18.52) 2(18.18) 1511.11)  4(9.52) 2(8.70)
D% H+H+ 86(51.19)  12(57.14) 7(58.33)  89(64.96)  37(72.55) 9(75.00) 1191 0001
H-+H-/H-H- 82(48.81)  9(42.86) 5(41.67)  48(35.04)  14(2745) 3(25.00)
Ss 12076.79)  17(8095)  10(83.33)  124(90.51)  48(94.12)  12(10000) 0.000
SX/XX 39(2321)  4(19.05) 2(16.67) 13(9.49) 3(5.88) 0(0.00)

I 3R SHMEIR MBI, 455 Ve S H B R DR AR R R RS STURI L P>0.05

i i
S B R WY BE SR AU MS 4B WC . HC.,
BMI,WHR.SBP.DBP.TC.TG.LDL-C.FPG /K&
EEFRREKEN B4, HDL-C K 8 EK TR R #%
St B4R (P {3 <0.05) , MR BE %L1k WC.HC.SBP,
TC.LDL-C /K ¥-BH & /5 F U , TG \HDL-C K F{i%
FIUL, ERHFE G5 (P <0.05),

PCR-RFLP 4 i 45 5% 8. 7% , 6 5% 50 1 F LR X
R H-45 o 2k R 43 3 53 5] K 28.609% F11 28.86% , 5
Scacchi %18 M B KA T EW AR R K
SCEEAR I A 3 B SN b X IR IE B A BB H-%5
07 3 R 52 (43 51 R 28% 71 32% ) M85 , ER S
THEEE L (P>0.05) ; B3 BE LI AT FRAE X 4801
F R R K 12.44% , 55 Komurcu-Bayrak /1) 18
HEEHERABUREMS " HENRE LS
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R DU IE 3 ABER X S5 R (5514 11.8%
N 11.42%) ¥, ZR LGB XL (P>0.05),
MR MS 4 H+ H-/H-H-% R & H-F{ 5 H |
SX/XX HE R X G 5 F AR BB A, £ R
B8 L (PEY<0.05), EREENERMR,
ARTEMBE A RAEDUR , H+H-/H-H- B R A |
H-% (R SX/XX MR X F 7 LI EMS
BPE R, A, bR E R G R A
BRI MUK M £ R G 22 B X (PEE >
0.05),

A FEEHT T A FEF 2 8] MS B4 5
REEIRMKF . GREH, BEE L EAMDUKMS
B AR5 FRZE Hind I 70 S447X AR R 2
EHER, Hh H+H-/H-H- 2N BB E K WC,
SBP.DBP.TG.FPG 7K -8 Bk T H+H+FEH A%
# % HDL-C/KFER T HAH+EF BB H; SX/
XX 5N R 45 % (9 WC ,SBP . DBP. TG .FPG /K F
BEET SSEEA#H & , HDL-C K V5 T SS 2
HAE A, ERAGITFE X (PEH<0.05), &
B H+ H-/H-H-2 R AR SX/XX R Xt MS & 4H
SH—ERRFER .

MIRFP AR, BEERH+H+ R E RN
SS EH B & M WC KT B& R FIEREHE
I & , TG JHDL-C /K - B 21K T UK ) 2 (5 4
BHE  EREGIT¥E L (PEH<0.05), BEER
% MS 241 # WC.SBP K ¥ & FIXEMS 4, TG.
HDL-C /KR FINEMS 4H , ZREHITH¥E (P
H34<0.05), XFh2 5] BERMIKRIFIZ R , TiA
£ Hind T ,S447X K 2728 1 =4 AE A

HTFMSHEEREMMSASREIMENE
LEIM X, BIHR FEE T MSA SR A KA
¥55 Hind I #1 S447X AR R A B H R KR, 5
RBRARFERBER IR AN, HiE MS 445
REBENEE H+H+ . SSEEMKEHEER
Wi AR, B AT A RO R LU AR, BT MS
5> T B ANBUE R G I M AR IR (P<0.05) , 8K
HHERB BT RRMUEEH TR (URARES
5 B MS A 555 B RAE R LRI HE”) , 45
R BRI IR R BTE RS BE SR DU Z B 22
SEGITFBL(PEH>0.05), KHEH+H+.SS
B D9 A0 4 SR 3 AT DLAE MS 4 4 SR B E 1
Z MTWEEEHIIMS B RE, E—FBE L
FMMS AL KRB,

% E A, LPL &K Hind T . S4M47X A4S

MS B9 & KB A 5E , o H+H-/H-H-#H &  H-

A EE SXXX E R A X HFMEHTEEMS K

{#iP £ , H+H-/H-H-F SX/XX 2 H BIXF MS %

AT REF=HE A 2 MFL IR, 1 HLFEE H+H+ (SS&

R A M 38 i, MS £ 73 R N B AR R 3
$ £ X wW

[1] Meigs JB. Epidemiology of the insulin resistance syndrome. Curr
Diab Rep,2003,3(1):73.

[2] Gu DF,Reynolds K, Wu XG, et al. Prevalence of the metabolic
syndrome and overweight among adults in China. Lancet, 2005,
365:1398-1405.

[3] Tu X, TuJW, Wen XY, et al. A study of lipoprotein lipase gene
intron 8 polymorphisms in Chinese Han race essential
hypertension patients. Int J Cardiol , 2005,99:263-267.

[4] Javorsk YM, Gasperikova D, Ukropec J, et al. Lipoprotein lipase
Hind M polymorphism influences HDL-cholesterol levels in
statin-treated patients with coronary artery disease. Wien Klin
Wochenschr,2007,119(15-16) :476-482.

[5] Komurcu-Bayrak E,Onat A, Poda M, et al. The S447X variant of
lipoprotein lipase gene is associated with metabolic syndrome
and lipid levels among Turks. Clin Chem Acta, 2007, 383 110-
115.

{61 Shimo-Nakanishi Y, Urabe T, Hattori N, et al. Polymorphism
of the lipoprotein lipase gene and risk of atherothrombotic cerebral
infarction in the Japanese. Stroke, 2001,32(7) : 1481-1486.

[7] Alberti KGMM, Zimmet P, Shaw J. IDF Epidemiology Task Force
Consensus Group. The metabolic syndrome—a new worldwide
definition. Lancet, 2005 ,366: 1059-1062.

[8] LiJ, Huang AQ, Hu YH, et al. Association of the lipoprotein
lipase gene T + 495G polymorphism with central obesity and
serum lipids in a twin study. Ann Epidemiol , 2008(18) : 760-767.

{97 Huang AQ, Hu YH, Zhan SY, et al. Lipoprotein lipase gene
S447X polymorphism modulates the relation between central
obesity and serum lipids, a twin study. Int J Obesity, 2006(30) :
1693-1701.

{10] Scacchi R, Gambina G, Broggio E, et al. The H+ allele of the
lipoprotein lipase (LPL) Hind Il intronic polymorphism and the
risk for sporadic late-onset Alzheimer’ s disease. Neuroscience
Letters,2004,367:177-180.

[11] Qian QW,Qian SH, Wang SJ, et al. Polymorphism of lipoprotein
lipase in Han patients with diabetic coronary heart disease in
Zhengzhou. J Clin Intern Med, 2005, 22 (2) : 101-103. (in
Chinese)

BRIKC, BT, EFr s, % M s RIUESE RF A IR O
BHEEAIRRBASIE. RARISE, 2005,22(2):101-103.

[12] Huang R, Liu W, Hu YM, et al. Association between lipoprotein
lipase Serd447Ter polymorphism and type 2 diabetes mellitus. J
Shanghai Jiaotong University (Medical Science) , 2007,27(11) :
1341-1345. (in Chinese)

R XU, VB, % R IIERE R IR SerddTTer £ 52
BIBEIRFS 00 H Lt £ 30l KR (EFR) , 2007,27
(11):1341-1345.
(W B #4:2009-12-21)
(BB M)



