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[HE] B S NPCILI AR 1735 C>GC 5o At Er A5 s e X R, Hik RKARE B R 5-TR4
MR B K E % &AM (PCR-RFLP) 7 i . #F 409 4 ik ABE# 4T NPCIL1 £ B % &M 45 A L R B & B A 5 b 5 K -F  BMI ¢4 £
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[Abstract] Objective To analyze the distributional characteristics of NPC1L1 1 735 C>G polymorphism and the relation-
ship between serum lipid levels and obesity in Guangxi Han population. Methods Genotyping of the NPCI1L1 1 735 C>G poly-
morphism of 409 cases of Han was performed by polymerase chain reaction and restriction fragment length polymorphism combined
with gel electrophoresis in all subjects. The relationship of different genotypes in blood lipid levels and obesity were evaluated. Re-
sults The frequency of CC,CG and GG genotypes was 39. 40% ,46. 00% and 14. 60% in Han. The frequency of C and G alleles
was 62.35% and 37.65% in Han. The levels of BMI, LDL-C, ApoB was different among the three genotypes (P<C0. 05). The G al-
lele carriers had higher serum LDL-C and ApoB levels than the G allele noncarriers (P<C0. 05). Serum lipid parameters and BMI
were also correlated with some environmental factors. Conclusion The 1 735 C>>G polymorphism in NPC1L1 gene may be correla-
ted with serum lipid profiles and obesity, the G allele might increase the risk of hyperlipemia and obesity.
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PR A G AT 5 LA B 9 1 H Al ot i X 35 T A 9 L X4 B I ] I 55 I35 BMIL, % B 22 0 36 [n) B A2 903 sl B2 A= 0 >0 15t
FARELEMFEREMERSY, FRBR NPCILI EE 28 MARARE XA AR R 252 12 h, 75 R4 17 . A AR I
PEXS IR D RE B AT AR W O DT R e BE A K Bk 8 mL. B0 AR BRIMVE . OV R E B CTC) A =
SEE AR SCFSE NPCILL 355 1 735 C>G (rs2072183) £ 3 CTG) FA G I R FHT A o2 M6 325 5 10 o %% 88 g 2K 7 JIEL ] /e CHDL-

A7 5 % L i AP FIE JHE B ) AR E AN C) FAG 25 FE I 25 141 1H [ 5 (LDL-C) 5% JT Al BB6 S 338 — 5 25 I
1 #REHE HIFEB A-TCApoA-D R HE H BCApoB) R F 5 iE 4T [t

L1 — R T 792 3E SR F 43 )2 R AL B i R 1 O vk Mk PITETT VG E R K — B B B A b0 S — I E .
2T DU NBEAR A NP BERLA L 409 2 DURE NBEVESNBF DNA $2H0M PCR 4738 - BUFR K M. 3 mL . 3R 28 - 50077 125 32
FExF 5. Hod 5 155 B, 4 254 B, HEBRA O RS L Rk, FEN 4 DNAM . EiiF 51 9):5-GGG ATG ACA GAT AGC
Tl PR g 5825 I I B KT R F 48 F 7.0 mmol/L &, KB 7Ef# ACC AA-3', T8I 9.5 -GAC ATC ACC TTC CAC CTC
P TT 2 L DU I [ B i A R IR B 2 A D R % TTG-3'. PCR MK R N 25 ul.2. 0 uL #4k DNA,12.5 uL
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*x1 MENKELAB—RBERILER

5 B (n=155) 4 (n=254) 1) P
R (s, 2 51.21+17.10 51.37+14.56 —0.110 0.91
BMI(z=+s,kg/m?) 23.0243.78 21,8942, 94 3.390 <0.05
J FEl (F = 5, cm) 77.8748.08 73.404+7.19 5.872 <0.05
e 4 (74 s, mm Hg) 134.77+18.77 125.93+18. 58 4. 690 <<0.05
ik E (T s.mm Hg) 83.92411.13 80.77410. 82 4.678 <<0.05
1fiL % (& s, mmol /L) 6.1441. 81 6.2341.99 —0.451 0.65
TC(x=s,mmol/L) 5.2241.08 4.87+1.00 3.281 <0.05
HDL-C(Z=s, mmol/L) 1.6520.43 1.7840.56 —2.390 <0.05
LDL-C(Z= s, mmol/L) 3.0120.87 2.8470. 84 1.989 <0.05
ApoA- T (FT=+s,g/L) 1.3540.28 1.3240. 24 0.727 0.47
ApoB(Z=s,g/L) 0.92=0. 20 0.81+0.18 5.354 <0.05
W HE (%5 ] 176. 28 <<0. 05
AN AR 63(39. 1) 252(96. 9)
% A 98(60. 9) 8(3. 1)
WS IRICZON 129. 99 <0.05
AR 87(54.0) 256(98.5)
e} 74(46.0) 4(1.5)
TGLM(QR;) ,mmol/L] 1.18(1.13) 0.97€0.78) —3.869 <0.05

2 X Taq PCR MasterMix (b5t RAR AW FD . BT U5 945
1.0 pL (10 pmol/L) s A #4587k #h & . PCR ¥ 4%
F:95 CHiZAEE 5 min; 94 C 72844 30 5,60 “CiB 'k 30 5,72 CZE
it 30 s I 30 W5 72 C AR 8 min, PCR ™ fifi A
Taq | WYIEGEGY) . B WAAFR 10 L. PCR =4 5 pL, Taq [
5 U (Fermentas /A 7)), 10 X Buffer 1 pL, A AR 8 F K #b
JE,65 CKIE 12 h,2. 0% BENE M BE IR -#% #R e kB GELVIEW 2t
f,,100 V HIK 40 min, $4M K T . ¥ PCR 74 &
B D04 55 DNA R 4 B2 s i 97 LU B2 DA 7 26 . PCR M:100 bp Marker Ladder;1,2:GG KK %I (437 bp);3.4.:GC &
PRy AT bps B ARSI CC WY 900 2 2 5029 169 e (437,169,268 bp) 55:CC 3 (169,268 bp).

bp F1 268 bp; 245 GG 2y 437 bp; 22 & % CG Wk 3 45417 4 1 PCR =¥ B4 J5 Mk 2 B

& 437,169,268 bp, BEHLANEL 3 Fi LA R PCR ¥4 L
A T P IE S

1.3 it ab# N SPSS13. 0 48 i 3K 14 38 47 2048 43 B
IERS AT ERER A Ts Fon, AR ER G LA ¢
K, TG KPP AFE A IS 5340 SR H A A £ S I 4345 [] B 3%
N CRAEAES ORI s TR LU o R . BT RN B Y
Hardy-Weinberg - fif 5% FIARE 5 i AR &5 BE 1 " A 365 A [
2 R 7R ] I g 7K L B B O 25 43 B CANCOVA) 5 il 2 45
P[] 051 43 Ay 2 R 28 R M O3] AT 0 L LR R R R S PR A
B # 5 il fg 7K 7 F1 BMI 9 56 & . L P<C0. 05 9 22 %A Gi i %
2 &% R

2.1 —RIEOLERAL B EA B I BMIL B 0k 4 A
#HHE . TC.TG.LDL-C.,ApoB 7K & F1 %A% iy HDL-C 7K - (P<<
0.05), PHALEI4FEE M A1 ApoA-T K FEEF LG X,

3 o AR KT L 9 875 F i (P<<0.05), WL 1, 1 GBI 2, CCRIRAL: S CG AL
2.2 BPKGEE NPCIL1 JE[H rs2072183 £ 75 i %828 vk B2 3HEEENFE

3%, 1 2517 (437 bp) FRAF 4G F, 2 4k (169,268 bp) N B
H a3 4l (437,169,268 bp) A4 F. M FIEST. I
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*x2 AEEFEBETIERILE R (L)
TC TG HDL-C LDL-C ApoA- [ ApoB
LR A n BMI(kg/m?)
(mmol/L) [M(QR3) ,mmol/L] (mmol/L) (mmol/L) (g/1) (g/L)
cc 161 4.88=+0.94 1.07¢0. 90) 1.70=40. 40 2.7340.75 1.34=+0.25 0.8240.19 22.21+3.71
CcG 188 5.07+1.12 1.07(0.79) 1.7740.62 2.99-0. 87 1.34+0. 26 0.8740.19 22.10+2. 87
GG 60 5.13+1.05 0.99(1. 35) 1.69-0. 46 3.11+1.03 1.30+0. 23 0.89+0. 21 23.3943. 49
F 1.501 0. 280 1.167 1.678 0.358 3.917 3.312
P 0.224 0. 869 0.312 0.010 0.699 0.021 0.037
2.3 KP4 A NPCIL1 3 rs2072183 Z 45 MEAE T PO DLUE &ZR3 mBgFn BMI 8% EE 4
ABEH 50 A5 754 Hardy-Weinberg 4. 409 i B 55 %) 4 o NG B SE  Standard coefficient ¢ P
2 CGL.GG 3 R BBy 43 A 35 28 .40% ,46.00% .14.60% ,
CC‘CG‘GGEW%H/J}Hﬁ%}:ﬁ 39.4076,46. 0056 . 14. 6070 i Rl 0.008  0.001 0. 306 6.636 <<0.05
C I G 254 K B 43 B K 62. 35 % Ml 37.65% . B4z [a]kk -
o 4E 0.002  0.000 0.157 3.426  <0.05
R 53 25 53 6 B 1% % XL (P=0. 05) ’ ’
2.4 NPCIL1 Emﬂgmﬂg7qu$u BMI E"J?é%’% 3 ﬁljitﬁlﬁ! iz 0.014 0.005 0.133 3.013 <C0.05
8] LDL-C.ApoB fl BMI K FAEE R E2E R, G S 3L HEd PEH —0.055  0.019 —0.134 —2.887 <C0.05
HHAE B LDL-C #l ApoB 7K. CC #1 CG/GG 4 M & 2% HEE —0.026  0.013 —0.091 —2.056 <C0.05
RAGZIT¥E X (P<0.05), GGHEBMAFKEK BMLH  pyv
S A H HEoH 4 05 =) I Y
G AR AE P Al 415 CC AL, BMI 22 5 R 5e T4 B XL (P> i 0.288  0.015 0.678 18.299  <00.05
0.05),IL3% 2, .
) o . —0.130  0.063 —0.076 —2.076 <0.05
2.5 IMAEF BMIAHCH ZE 8T £ oo Il H 40 s I
JE 1 BMI 5 Z i 355 X 2 F & % U1 56 & (P<<0. 05) ,{{ LDL-
C J% ApoB 7K 5 5 B4 A G HE (P<<0.05), BMI k%my 3 W i

S BUA AR SR LR 3.
=3 m B 1 BMI 48X [ & 53 47

1 3% B SE B ¢ P
TC

HF K R 0.014 0. 005 0. 144 2. 865 <0. 05

JiE il 0.023 0. 006 0.171 3.527 <0.05

i 0.011 0.003 0.164 3. 367 <0. 05

el 0.163 0. 054 0.143 2.016 <<0. 05
TG

1% [l 0. 069 0.013 0.258 5.342 <0.05

% 8 0. 354 0.105 0.158 3.388 <0.05

&5k & 0.019 0. 009 0. 100 2.076 <0.05

i3 0. 104 0. 050 0. 096 2.072 <0.05
HDL-C

i —0.013 0.003  —0.200 —4.118 <0.05
LDL-C

i 0.021 0. 005 0.193 4.071 <0.05

AR 0.011 0.003 0.197 4.190 <<0. 05

FEH® —0.165 0.059 —0.132  —0.789 <0.05
ApoA- |

el 0. 080 0.013 0.284 5. 894 <<0. 05

i —0.004 0.002  —0.133 2.753 <0.05
ApoB

NPCLLL 25 [ 1 R 533 22 A3 (0 15 AR A0, 08797 1 s N B
T (4 R ST S ANV, NPCIL1 B £ B 44 T/ L
it 61 AR 2% 0 JHE 400 B P L ZE S5 0 B B 13 A4 5 44 i B IXC R [
B X, NPCIL 3 N 2 i T e 8 4k 7p133, 0 4F 20
AHNEF 19 AW E T, B R B R IE R A IR N £
A (SNP) 52 i IR [] B i) 0 i 2% ot fig 7K F- . 1 735 C>G 238
PEOLF55 2 A F R g i X, 6 F H 238 40 A FR4E , DL 2
75 5 1L 7S AR JBE A 5% B B 5T 3 2

AW KB, P E TP RGOS R R
37.65% .GG.GC 1 CC 3 5 UM #4535 Fy 14. 6026 .46, 00%
39.40% B Z MM EF ML ER, | HMNK G %0
R GG EEBM RS & AN 35.72%.10. 71 % fl L&
o XU A BERY 37, 3% .12, 6 %0 AR H AR HE R T H A
NHERY 41,9026 80 19. 016%™, SRk 38 ABELL 5T AR &R
EANERER ARG T N#Eh, 52 B G IR 55k
21.9%.28.3% M 17.9% B WAL F WM A . X4ER G5
7 P ) 9% A ELA I 3 [ R 2 S

Teslovich %M 3 15 19 £ &0 ) GWAS #f 58 & B
NPCIL1 % 48 5 5 1 g F8 5 8 240G, rs2072183 £ 75 M %)
miE TC M LDL-C K- f & & W ¥ w, A 5% %R
rs2072183 £ 25 M A AUK M Ag 7K, 1 B4 BMI i 47 5 2 5%
W, G 454 KL R 5 8 (1 13 LDL-C #1 ApoB 7K F 2 & T
CC B A AL (P<C0. 05) , Z J0 4 M M A 43 Hr 7R 22 W] LDL-C Al
ApoB FIJE K B A5 A7 56 M. 3 Al Polisecki 255 7 W 2 4F A
Fh R B 9 45 S — S0 AR HRE Al R R A R AN
. Maeda %5 #£ H A4 AW 09 BF 58 SR 28 28 2L B G b af 7%
TC,HDL-C,LDL-C f1 ApoB /K7 8 2 ¢ % i, {H GG W] F+
o ST S I LT R P s 7D I K - $27R G S v SR R AT
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g e oA AR s DA T o s Bk oA AR T Ak e XU
Zhao ZECIHFIT K BLFLIN 1 735 C>G £ 25 (7 5 i 3 i 7 I
B AR R 0 1M AR KT o B A0 B R RL-18 A-1735C-U328650A>G
A H A PR AR Y 1ML LDL-C At KK 1. 8 mg/dL, %5 Al
DL NPCILL 3E[/ 1 735 C>G £ 25 M i g 10 i A % 8 55
Wi HE A 58 AR A B PR G A RT BE A B e 1 i B KT ]
FEAS [R) B v Hxt ot g 3% s R [l . £ B R A A BoR 2
W5E R 2 5 00008 35 A OC . 3 Fh 25 5 v R RE 5 B B B R B R
55~ 3 KA B 1 % o G 33 A B R A O

W78 R NPC1L1 2 [ i B /0 BRT 38k G0 I ) {ELBF 58
FAFE—FLE R, BMI A Sy BB B 1) o2 A 0 4 b AR B
FHY L3 FhELE AL R] BMI K P 22 5 58 i1 2 3% L (P<C0. 05),
H GG R:PFA FH B &K BMIKY-. A4 I GG/GC Jg X fl 22
SPETE O, £ 00 A A A BT R R & A O M. 45 R R OR
NPCIL1 P 1 735 C>G £ 45 M 7T RE 5% mm JIE b 09 & A=, (H L
TR 7 A A e G SRk PR SR 3 e e o IR [ TR O I ARG 2 e T

AN AR — o R B . (D AR AL T
409 B — 3 DX I AR, REAS 5/ S B — i 7E R HEA R
[ e AR AT IR AE . (2) AR AER T T NPCILI A B
AL S0 E 5 I IR % A BMI 3¢ R .t T 8407 50 o
P DR -SE R A - B P R A B TTRE R S
HoAb S5 SRR — 50, W T 3 — BB 2 AL R AT BT
(3) 3k — 25 FF e ML F0 Ty 8 75 I 1K) T 52

AW EZM . NPCIL1 ZEH 1 735 C>G 2B M A B
W NBE IR B B R 2 et I R S8 AR R
G W fig & LDL-C KEFMAL R — N Em & .

2% 30k

[1] European Association for Cardiovascular Prevention, Re-
habilitation, Reiner Z, et al. ESC/EAS guidelines for the
management of dyslipidaemias:the task force for the man-
agement of dyslipidaemias of the European society of car-
diology and the European atherosclerosis society (EAS)
[J]. Eur Heart J,2011,32(14) :1769-1818.

[2] LiJ,Wang L, Huang Z, et al. Study on the relationship

between BMI and the risk of cardiovascular among Chi-

nese adults [ J]. Zhonghua Liu Xing Bing Xue Za Zhi,
2014,35(9):977-980.

[3] Davis HR, Altmann SW. Niemann-Pick C1 like 1(NPCIL1)
an intestinalsterol transporter [ J]. Biochim Biophys Acta,
2009,1791(7) :679-683.

[4] Sané AT, Sinnett D, Delvin E,et al. Localization and role

of NPCIL1 in cholesterol absorption in human intestine

[J].J Lipid Res,2006,47(10):2112-2120.

Zhao HL, Houweling AH, Vanstone CA, et al. Genetic

variation in ABC G5/G8 and NPC1L1 impact cholesterol

response to plant sterols in hypercholesterolemic men

[6]

[7]

[8]

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

EREF215 58 A% M4 EH 24

[J]. Lipids,2008,43(12) : 1155-1164.

Cohen JC, Pertsemlidis A, Fahmi S. et al. Multiple rare
variants in NPC1L1 associated with reduced sterol ab-
sorption and plasma low-density lipoprotein levels [ ] ].
Proc Natl Acad Sci U S A,2006,103(6):1810-1815.
Chen CW, Hwang JJ, Tsai CT, et al. The g.-762T > C
polymorphism of the NPCIL1 gene is common in Chinese
and contributes to a higher promoter activity and higher
serum cholesterol levers[J]. J Hum Gen, 2009, 54 (4):
242-2417.

Polisecki E, Peter I, Simon JS, et al. Genetic variation at
the NPCIL1 gene locus, plasma lipoproteins, and heart
disease risk in the elderly[J].J Lipid Res,2010,51(5):
1201-1207.

Maeda T,Honda A,Ishikawa T,et al. A SNP of NPC1L1
affects cholesterol absorption in Japanese[ ] ]. ] Athero-
scler Thromb,2010,17(4) :356-360.

Yamanashi Y, Takada T, Suzuki H. In-vitro characteriza-
tion of the six clustered variants of NPC1L1 observed in
cholesterol low absorbers[ ] ]. Pharmacogenet Genomics,
2009,19(11) .884-892.

Simon ]S, Karnoub MC, Devlin DJ, et al. Sequence varia-
tion in NPC1L1 and association with improved LDL-cho-
lesterol lowering in response to ezetimibe treatment[ ] ].
Genomics,2005,86(6) :648-656.

TI I 2 B M PR S . DU R4 i 3 R 41 DNA 42 B
Ty g L] v [ 3 ik A Ak 4% 7% 2002, 10 (6) : 535-
536.

Jia L, Betters JL., Yu L. Niemann-pick Cl-like 1 (NPC1L1)
protein in intestinal and hepatic cholesterol transport[J]. An-
nu Rev Physiol,2011,73:239-259.

T T . AW, 4. NPCLLL JEH £ 28544 45 5 0
MR ] AR 5508 ,2012,7(5) : 356-360.
Teslovich TM, Musunuru K, Smith AV, et al. Biological,
clinical and population relevance of 95 loci for blood lipids
[J]. Nature,2010,466(737) :707-713.

Labonté ED, Camarota LM, Rojas JC. et al. Reduced ab-
sorption of saturated fatty acids and resistance to diet-in-
duced obesity and diabetes by ezetimibe-treated and
Npclll-/-mice[J]. Am J Physiol Gastrointest Liver Phys-
i0l,2008.295(4) . G776-783.

Davis ], Hoos LM, Tetzloff GA, et al. Deficiency of Nie-
mann-Pick C1 like 1 prevents atherosclerosis in ApoE
(-/-) mice[ ]J]. Arterioscler Thromb Vasc Biol, 2007, 27
(4) :841-849.

USRS H #1:2015-02-20 &[] H 1 :2015-08-10)



