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[ ABSTRACT] Aim To elucidate the relationship between lipoprotein lipase (LPL) gene Hind @polymorphism and plasma
lipid profiles and HDL subclasses in obesity. Methods LPL gene Hind @polymorphism was assayed by polymerase chain
reactiorr restriction fragment length polymorphism ( PCR-RFLP). The subclasses of serum HDL in 95 obese subjects and 144
nonobese subjects were determined by two- dimensional gel electrophoresis conjunction with immunodetection method. Results
Both in obese group and control group, the H" H* homozygote and H* allele were the major allelotype.  There was no statisti-
cally significant difference in frequencies of genotypes or alleles between two groups.  Obese group had higher plasma triglyc
erides, apoB100, apoC apoC @ apoE, preBI-HDL levels and TG/HDLC, but lower HDLC, apoAl, HDL2b, apoE/C (3
compared with control group (P< 0.05). In obese group, Hind @H* H* had higher plasma triglycerides than H™ H™ geno-
type. Compared with H™ H™ genotype, the subjects with H* H* and H* H™ genotypes had higher apoB100, preBI-HDL,
HDL3b levels but lower apoE/ C @, HDL2a, HDL2b. In control group, the genotypes of H* H* and H* H™ showed higher
apoC apoC @ HDL3b levels, but lower apoE/ C @ HDIL2a, HDL2b levels compared with the genotype of H- H™ ( P< 0.
05) . Conclusions H* H* genotype was associated with higher plasma TG levels of obesity.  LPL gene polymorphism was

associated with plasma levels as well as associated with changes of HDL subclasses distribution in Chinese population.  And the
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particle size of HDL tended to be smaller in H* allele carrier’ subjects, furthermore, the tendency was more obvious in obese

group, which indicated that HDL maturation might be abnormal in subjects with H* allele.

JEJbE A —Ffr 55 38 A% 11 R 3R L AR AT W R R 5%
R Z R R AR AR fa R BR R AR
NEREFEAE, 7T 5HE — RIVME MR &L, 5
i 5 MLAE ( hyperlipemia, HL) 4% FR 95 31 fik o #E A5 4L
(atherosclerosis, As) F17e 295 ( coronary heart disease,
CHD) %5 % VI M 5%, w1 % B2 G & B (high density
lipoprotein, HDL) 3 2 1) & & i 2 JIH [ B 13 [n] % 12
(reverse cholesterol transport, RCT), A K4k i 20 2 fH
Il % 1 22 U AR IR BR T BB BT As IR
HDL %3728 7 fH [f] 5% 131 1] %% 32 vh 73 il ) ¥ AS TR AR
R, 15058 < I HDL 2R 41 B A0 FTRL K /N5 HL
As Jorh O RAEFR R, AT AT Asy O fE
Wk R JFL ™ AR P — AR, B LR R AR 1) B
g 25 A BB & ( lipoprotein lipase, LPL) & L BE UKL ( chy-
lomicrons, CM) FlFRAK % £ i 55 I (very low density
lipoprotein, VLDL) F# fi# 1 o¢ 48 B, 7£ H vl = fis
(triglyceride, TG) 7Kg L FE H & REEAEH, R B I8
25 VLDL 1 HDL 2 [8] i) #8182 F A3 AR 0 e 4 o
LPL B [H A F 8P22, K £ 35 kb, HY 10 MAMEFH1 9
MAETHR, Wi 475 M EERMEA . 2R
T8 LPL 3[R (1 2828 45 300 B RO, LPL 5 IR Bk 5 i
JR AR AL B K R DR EBE KRR eA e
3 LPL £ N & 1 8 Hind @h7 s £ &5 HDL
VSRR AR A 2 [A] (1) 5k FR R WARGE . AHF 7T 20T E
JHEE LPL B[N 22 35 11 S H HDL WV 8 20 s FAE X B
gy, BRI E IR BESE LPL 2E K 2 A4 5 HDL
WA AL BRI, Xof Bk — 0 [ BT B3 A 2E As Jd
O BRI B oA B 2

1 WRERZE

1.1 W&

R & A TN AF. T T AFMEEA
FHHBRTL, D#o AR H, 3£ 239 #l. BERE
#7(body mass index, BMI) ¥ #t & &4 4 2 H.
BE4H BMI 225 ke/ m?, 3£ 95 3], & B M o4 17, &%
314, 4% 33~ 78 &, F#50.9X11.6 ¥ . x4
BMI< 25 kg/m?®, 3t 144 4], & & B £ 89 fl, & 14 55
Bl, 444 34~ 75 %, FH51.1%10.9 ¥ . A %R
HFHAMAAKRRA TR 24, HE 8 77 & A
B, HEBR O B AT B 2 Wb RO B AR R AR %
I o

1.2 RRIEHTE

B %R ¥ E & & K E, 3T & BMI BMI
= hE(kg)/ & F F(m?) .
1.3 IM#ERF4H DNA 75

B M 12~ 14 h # fic o, EDTA $id, M E 4
MR BE R B F 4 DNA, - 20 CIREE .
1.4 BREMYEERBY 1S

RABE KNS ik R E £ F Rk, A
5-GAT GI'C ACC TGG ATA ATC AAA G-3’;5’-CIT
CAG CTA GAC ATT GCT AGT GI-3, ¥ 8= 4 4
365 bp. X A HgEE R ALK R 25 WL, @4 0.6 Mg HY
£ [# 22 DNA .50 Hmol/ L 7| 4710 mmol/ L Tris HCI( pH
8.3) <50 mmol/ L. KC1.0. 01% BA fX 200 Pmol/ L dNTP.
1. 5U Taq B #7 20 mmol/ L MgCl. % &4k K 5 5 %
HE M 94°C 1 min, & K 56°C 1 min, 3 f# 72°C 1
min, 35 MEF f5, 72 CHE f# 10 min. F 10 WL R &
B4k RN = M1 4 2% SRR AR B AR L ok, E R AP T
2365 bp B FY H 4.
1.5 BREMRKZEMEST

R AR LY =4 10 WL, lm\ 2 U R
M Y188 Hind @ B8 A% X R7 2% 0% 77 2 WL, 37 C¥H it
o BUEMIKAE 2% 3 M8 B8 B B AR T 1 x TAE £ o
BIS0V Bk 2 h, ML EREFELITTER
DNA # 740 B .
1.6 MAiERFEELSERNE

17 TG & JE & B (total cholesterol, TC) & & &
JZ fe % & fE [ B (high density lipoprotein cholesterol,
HDLC) ¢ XA LR (X T AW IES
A E]) M E . fiF A & 5 ALLB100.C ©.C @
REAZBHAXAAZEHHNERN A ET K IRA &
M. K% E He % G BE & B (low density lipoprotein
cholesterol, LDLC) #% Friedwald /22 (TG< 4. 52 mmol/
L #) &,
1.7 SEZEEEEETERRENTIRE

Y%A E 3L A 98 HDL T 2K 4, 5 B ok
At
1.8 Ziit=4aiE

K | SPSS11. 0 e it 30 ¢, FE M 4 5 x¢ BR 40 % I
A& K R & H 3t #0%, U Hardy Weinberg < # 46
B AEANBEREY, SAEXEREN LKA
X He o BT g #8 & B AK T X HDL T £ H
tax Bl A Bo; AR H A ] 8 £ 5 Fl ANOVA 4
#, WD v 15 ET.
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160 bp) F1 H™ H™ 2[4 (365 bp, & Hind @i 1] {57
2 4 R o AEFEZH AN XS B 4 22 Hardy-Weinberg ~F- 17 53 4T,

2.1 BREBBEERE Hind BBV SN

R & AT R N & T 8 REMEE N 18 5=
YN 365 bp, 2 BR il P % R N V) BE Hind @I 1L )5,
LPL JE K A& F 8 Hind GIEF YA 3 M- HY HY B [H
74205 bp~160 bp) H* H™ & [K &!( 365 bp.205 bp Al

HA AR

2.2 BEEALBERE Hind BV SEERNE

PIZLEILL H 1Y BE PR R O 3, 46 (7 B D DA HY
N, T AL DRI R A 0S5 Ao B DR R 22 e 34 T (B

EH(ERD
1. PERE SRR E A ERES Hind (B S EE B S ML
Ji 25 1 1l il 5 R 28 S A PR A
5 H n
H*H* H*H" H H- H* H-
AR 95 66(69.5%) 23(24.2%) 6(6.3%) 77.5(81.6%) 17.5(18. 4%)
xif B2 144 97(67.4%) 39(27.1%) 8(5.6%) 116. 5(80. 9% ) 27.5(19. 1%)

KT AR S0 A LkE, P> 0.05,

2.3 MAs . #HiEERKFREEEREER T XEX

E)

el

REJRE 40 44 25, 44 5 48 2. Il 2R TG # s &
B100.C @.C @E AHf B-HDL /K °F &% TG/HDLC #
XFREZH 3 Jn, 17 HDLC. #1525 H AILHDL2b 7K°F &
WHREAE/C G BARK, HESFEEMEP
<0.05) (%2 .

2.4 PEEAREEEE R Hind GBS S [ F B
TAMEE FHEEAKERSEERED L LB
SEMLER

JEREZH H HY BRI AYE 5 H H- R A3 L
&%, % TG i5 % [ B100. i B-HDL.HDL3b & &
SBETE MEBIEEA E/HEEH C @HDL2a.
HDL2b &35 FRAK; AEREA HY H JER A 5 H H-
SR E LR, #IE & A B100. #T B-HDL.HDL3b
ERETE, MBEEEA E/HEEA C @HDL2a
BERK HERAELREM®(P<0.05) ., XfTHR4AH
H* L H'H EREEFMEREED CCHEEA
C @HDL3a Z &R H H™ FEBEFm, MBNEE
H E/ #85EH C @HDL2a.HDL2b & 2 Bk, 2%
BHBEME(P<0.05) (£3).

3 g

BEE AT AP AW IR &, IERER K AR H 5
Hahn. LPL & K] 52 BB BE & AR ) — ) 28 B e 3 [,
HHNEF 8 XA Hind @y &2 &M 56N I Ag K F
ABMI 2 1A 6B, IR AT T 95 IR L

=2 ERASRBAMEMEIEESS SR )

m H XHHE 4l (n= 144) MERELL( n= 95)
FE (%) 51.1%11.6 50.9%11.6
AE (kg) 59.2%6.7 74.1%10. 0
R RIEH (kg/ m?) 2.2%1.9 27.1%2.00
HM =M (mmol/ L) 1.91 30. 74 3.19%1. 08
JHFEEE (mmol/ 1) 5.47%1.01 5.51 0. 84
HDLC (mmol/L) 1.26+0. 42 1. 04 £0. 25"
LDLC (mmol/L) 3.24%0.95 3.18+0. 74
WARE A Al (mg/L) 1267.2+194. 2 1185. 1 *181.8"
HIEENA AD (mg/L) 289.6£7. 06 278.2t6. 14
#HAMEE A B100 (mg/L) 881.0£226. 0 957. 6 £196. 4
HAEHEE C O (mg/L) 68.5138.8 85.1%37.8"
WHEEE C @(mg/L) 156. 8 £72.7 189.0£79. 7"
HHAEEAE (mg/L) 52.5%23.6 58.7%19.9*
TG/HDLC 1.56+1.29 3.38£2.28"
BIEEH E/C 0.36 £0. 13 0.33 £0. 10*
preBI-HDL 8.5% *3.4% 10.2% *3.8%"
preB2-HDL 4.6% *1.5% 4.8% *1.4%
HDL3c 6.0% 12.2% 5.7% £2.2%
HDL3b 11.8% %3. 8% 11.9% £3.8%
HDL3a 23.5% %5.9% 24.0% %6.2%
HDL2a 20.0% *4.7% 20.3% %5.0%
HDL2b 25.5% %8. 0% 23.2% *8.0%*

ay P< 0.05, by P< 0.01, 5% B4 H %,
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%3 EEOEREEEAE Hind @Y AEEEMT AN HEEAKERESEEREATREN BN (v Ts)

Xt HE 41 JagizR2EN
&

H* H* H* H~ H™H- H* H* H*H- H H™
n 97 39 8 66 23 6
R IRAREL (ke/ m?) 22.2%1.8 22.2%1.9 21.9%2.4 27.3%2.1 26.7%1.6 26.5%2. 1
H i =E5 (mmol/L) 2. 01 0. 86 1. 81 0. 63 1.38 £0. 42 3.39%1.77* 3.04+2.08 2.15£1.00
MEEEE (mmol/ L) 5.45%1. 12 5. 54 £0. 67 5.36£0.94 5.5610.87 5.5510.76 5.0010. 67
HDLC (mmol/L) 1.2410.43 1.27%0.43 1.39 £0. 19 1.05£0.26 1.03 £0.23 1.06 10. 14
LDLC (mmol/L) 3.18%1.00 3.39%0.78 3.34%1.02 3.15 0. 81 3.36 £0. 53 2.97 0. 66
HAGE M ALv (mg/L) 1267 1313 1325177 1228 £271 1179173 1181 +163 1 242 £281
HAREMA A G (mg/L) 290 178 287 136 294 44 280 154 271 £54 284 1120
#FHMEE A BI100 (mg/ L) 886 1231 889 £229 756 £36 965 +191* 991 £199* 827 +196
HAEENA C O (mg/L) 70 £41° 69 133° 42 +17 87 +37 86 +42 71134
HIEEH C @(mg/L) 160 £76* 157 £63* 107 £43 196 £79 186 =89 146 47
FAEEH E (mg/L) 53 £25 52 £20 44113 60 20 55 %20 57+23
TG/HDLC 1.62%1. 12 1.24 £1.05 1.03 £0. 39 3.5612.20 3.3512.74 2.09%1.24
HAREA E/C 0.36%0. 12 0.36 £0. 12 0.48 £0.26 0.33%0. 10 0.32 0. 10* 0.40%0. 13
preBI-HDL 8.7% £3.5%  8.4% %3.3% 7.1% 2. 4% 10.5% *3.8%" 9.7% *3.6%°  6.4% *1.8%
preB2-HDL 4.6% *£1.6%  4.6% £1.5% 4.2% *1.1% 4.9% *1.4%  5.0% *1.5% 4.0% *1.0%
HDL3c 6.1% £2.2%  6.0% %2.0% 5.0% 2. 1% 5.7% £2.2%  5.9% %2.2% 5.0% £1.6%
HDL3b 11.7% £3.7% 12.4% £3.8%  10.3% *4.5% 12.3% *3.8%* 11.6% *4.0%°*  9.0% %1.6%
HDL3a 23.8% *£5.9% 23.5% *6.2°%  18.6% £3.4% 24.5% £6.0% 23.3% £6.9%  22.0% *5.1%
HDIL.2a 19.9% *4.6%" 19.7% *4.7%" 24.1% *4.9% 19.9% +5.2%* 19.7% *4.3'%  24.4% £3.4%
HDL2b 25.2% *8.0%* 25.3% £7.9%*  30.7% £6.2% 22.0% £7.9%° 24.4% £8.7%  29.2% *3.3%

a N P<0.05 b A P<0.01, HH EFAUSH—4Ah H H* FIH H- ZEFAH K.

A1 144 %t FE 2 LPL JE K Hind GBEVI07 5 2 5145
BB, WAL AT S H & HY HY ZEH TN
X, HFARE R A MEA R R E R TR
EiE, SEPNSMIRE S,

AEREALHT HY JENA 5 - H- HHE,
TG WE T, 5 Jemaa Z1% 338 — 5, FWAEREA
B Hind GRERAIXT M2 TG AR AFAER M, HY HY |
H*H™ EEAEESH H &E, $EEA BI &
BEZETE, MBMEA B/ HBIEEA C @& %K
(P< 0.05) . X4 H*H* K H* H™ $&H A ik
BEEACOBKEEAC GEEHBH H &1
BIE, mMEEEA B/ EBEEA C GEERFE, 2
ErRAREME. REFE AN LPL 2 HE Hind G &
H SRS MR EE — ERRKR,

B EREE A T WA —, 47 N ET BHDL( /)
B1-HDL. § B2-HDL) #1 arHDL( HDL3c- 3b+ 3a 2a. 2b)
PIRZE . FFME A R B ) B BR /N Uk HDL 252 A
| 2 3ok 9 0 IEL [ 2, 2210 B1-HIDL ~ 7 B2-HDL ~
HDL3 ™ HDL 3% 38 £ i F2 1 B . HDL AR i3 72

AL, W RN 2 A S 5 B0 R R R A M R
JREYIF IS, M3 HDL 2K % & &0 1 Bow, JE
FEHH HY AR E 5 H H &, |7 B-HDL
HIHDL3b & & 2% J+ &, 1 HDL2a #i1 HDL2b & 2%
Al H H- BRAE 5 H- H- & i, | BrHDL.
HDL3b % & & 3 Ft &, 1 HDL2a & 3 &K (P < 0.
05) . XL HY HY K HY H- £ [A 7 3% 11 7% HDL3a
SEHEH H &Y 2T, M HDL2a.HDL2b & 3
PRk, HERABEM. RPFE A LPL 2 [H Hind

@z i H S5 A7 5 (R H /N J0RE 1 A BI-HDL & & B
SN, T K BURL HDL2b 5 2 % 3 Jd /b, HDL Jl 24
RS2 A1 — 5t H H* %Y HDL2b/ Af B-
HDL A ELAE, BEREL A 2. 1, TixT B4R 2.9, 1 BH AR
JHEZH HY HY 2 HDL W7 28 KRG8/ B8 hn Be 2. itk
255 5 Sasahara 251 K JATT LA O BF 7T 5 RO 3
A —F, XA RE G IERER 3% TG K- FFmEA Kk,
W R B2 3 TG 7K~V Tt miit, FFAREF(HTGL)
JIE [f6] B 16 5 3 2 19 ( CETP) 3% P 38 n, B9 flg i L [ A
Pk RL 5 % Wl ( LCAT) A0 LPL 3 1 PR ARG . X L6 g 0 1k
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B AR 51 HDL BB R R0, 18 RV /)
WKL preB-HDL A1 HDL3 /K -F 7t i1, KBk HDL Jik
AU AN, B R IR B BT S R RS A
) i B B 35 ML 31 5k HTGL 3% % 3% 98, LPL & 11 &
A 3 TG 7K F F &1, 1k [5) 4 A JBE % HDL Fit
R A8 /N Rasal e T SR (SRS S B4 oM AN
VLDL F ) TG 43 fift. LPL 45 K A8 i AE & AT i 2%
Jig 25 4 8] f R SR A5 H6ke, A MR VDL HF e i A 25 g
EA(WHAEEH ALA @AIV.C) ## 2| HDL kL
b, ADL3 5 28 45 A8 iy J00RL AR X 42 K ) HDLH'®)
(ALt LPL 7E HDL j& 24 72 A ik 5 55 2 E‘Jﬁfﬁﬁo
H* 247 2 51 2 R TG /K-F K 3R &R A 7% R A
WA M. LPL 2K Hind GO 2 AR AEAE
NE T 8 X, &AL M A F A B2 LPL & 2%
TR 7 %1 Je iy 2 I 4540 5 Dy Re, R, 280 F
LPL ZE[X Hind @ &M A] e 5 LPL B[R 1) 3t £ 1)
A 25 R L Ath 56 TR 1 9% A R AR S AN P-4, AT R
M X AN 5 R = [ 45 4 5 T g Bl =2 E%ﬁlﬂ
HTFH B B8 1) o508 T 5 e 225 TR 3R 0K 1R 1R 4,
AT A0 FE R e A2 92788 1T 5 35 LPL 3 14 BRI, Mﬁﬁ

ff VLDL.CM H 1] TG 43 ff AR 8 2212, 51 #2 1l 2% TG
K FF & K HDL3 [ HDL [ % 2% jk 2D 25 2%

AT 0.0 - Ukkola £ #138, FFKAL)E, H H™ /H*

T LR LPL VS 0 0 HY SR R 2 LS
PEF . BT LPL V& PEFRAR, X TG (7K A F FH sk
55, R CM 2R TH ) 2K i B F 0 I 2 A [ e
#2242 HDL $Uki, £ HDL3 %745 4 HDL ff) i 72 B 15
Rinninger 251 38, LPL {2 3k BHK 41 2 ( Baby ham-
ster kidney cells ) XF HDL3 (1)1 5 14 £ B, M it 7%
AKHS SR-BL A B K o DRI 0, B OO ] 2 A
R 2R N bR U0 S 25 %k HDL3 1k 356 1 5% B PR ARG
0] Bt S B 3 /N Bk HDL 8822 . Rtk H 2547
R4 ¥ HDL $90RE AR /N 8 #4358 hn B &, K HDL
R U R S B N

ARFEE R K, LPL 2K 0 HY EFE A 558

Eﬂﬁ%i‘ﬁﬁ’a TG 7J<¥ﬁ9‘é SRS DN R e S TR 3
Hind GIEVI A7 55 %2 251 5 HDL W 28 1 248 1 A 40 A
FHIC, HY S0 R4 77 & HDL J0RL A /N a3,
FLRERE#ESE AR B, 00 H* 257 3 (X # # & HDL
AR T RS o

[ &3 3Rk
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