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ApoC-1 FHE[H 154420638 % 1k 5 Sk sk FERE AL G &

MNEe=, T &, REK, KWIE, 2B &, HF, FT=F
(TREFAZR, LRWFEFR, BECERmT S, B ERER, ShERBETELLRT,LFF 100037)

[RIA]  ApoC-1 AH rs4420638; ZHhARBAEN,; FHHCAEEG; HEAFH

[ E] BB AMAESAEFT Apo C-1 £ B 14420638 % S W5 Sk AP BB (IMT) Fo stk th % %
FiE ARMALT L Z LG AR RS AR a5 Fo i m £ B A 284 1345 A (B K457 A Kok
888 A, ¥ 41 ~78 F 2], RAAFEF FHTCAFREERE L AL, AHE LR F AR F 3 Ik IMT &
B3 SNaPshot 754 ApoC-1 A B rs4420638 % Stk , G5R KA BHAER K ARA 54 AA F2 GA + GG 4,
GA + GG 2Lk ZH 4 C B R % & (hs-CRP) 2 /& T AA 28(P <0.05) ; 4L TC TG.LDLC,HDLC £+ & 2 1
(P>0.05), R ERSRAEFEZH-MBARNFH I IMT £2F L2 FH(P>0.05), LHEF % B F logistics =
VI (RS ES MER AR MR R AR B E) ,GA+GC Askb B R R FKT AA (P =0.02),®
ESRERR A Lt —F A E hs-CRP, R AL FEL(P>0.05), &it AFHRZAFHT ApoC-1 A K
154420638 5 s ¥ hs-CRP 2 %40 % | 5 0 3h bk IMT 37 2h Bk st 3 5 (% hs-CRP) 34 L B F £ 5%
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The Association of ApoC-1 Gene Rs4420638 Polymorphism with Carotid Atherosclerosis
LIU Man-Yun, WANG Hao,ZHAO Lian-Cheng,ZHANG Lin-Feng, GUO Min,TIAN Ye,and LI Ying
( Chinese Academy of Medical Sciences, Peking Union Medical College, National Center for Cardiovascular Disease , Fuwai
Hospital ,State Key Laboratory of Cardiovascular Disease , Beijing 100037 , China)
[ KEY WORDS ] ApoC-1 1s4420638 ; Carotid  Atherosclerosis; High Sensitivity C-reactive Protein;
Community Population
[ ABSTRACT ] Aim To examine the association between rs4420638 polymorphism in Apo C-1 gene and carotid inti-
ma-media thickness (IMT)and plaques. Methods A community-based cross-setional survey was carried out in 1345
participants free of myocardial infarction, stroke and cancer (male 457, female 457, aged 41 to 78 years) in Beijing.
Standard methods were used for collecting data on cardiovascular disease risk factors.  Carotid IMT and plaques were de-
tected with color doppler ultrasound instrument.  ApoC-1 rs4420638 polymorphism was detected with SNaPshot method.
Results Participants were divided into AA, GA + GG genotype groups by the dominant model.  The carriers with GA
+ GG genotype had significantly lower plasma hs-CRP levels than that of the carriers with AA genotype (P < 0.05).
There was no significantly difference in lipid profile (TC, TG, LDLC and HDLC) between the two groups(P >0.05). TIn
univariate and multivariate variance analysis, there was no significant difference in carotid intima-media thickness between
the two groups (P >0.05). By univariate and logistic regression analysis ( adjustment for age, sex;age,sex and tradition-
al risk factors) , GA + GG positive rate of carotid plaques was significantly lower than AA group (P =0.02), but after ad-
justed hs-CRP on the basic multivariate model, there was no significant difference (P >0.05). Conclusions  ApoC-
1 gene 154420638 was associated with hs-CRP,but not with carotid IMT or positive rate of carotid plaques ( after adjusted
plasma hs-CRP).
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rs4420638 FEHAL T 19 SR AR R ABARE N
E JE[H 2 81 8f (apolipoprotein E -apolipoprotein C1 —
C4-C2 gene cluster, ApoE-ApoC1-C4-C2 Gene Cluster)
HiER IR 1 C-1(apolipoprotein C-1, ApoC-1) 3"
AR AT AT ApoE 5 M IR B2 8 2K 11 (very
low density lipoprotein cholesterol, VLDL ) 2 [&] A% #H H.
YERL, il VLDL 5% FEAR 4 (low density lipo-
protein cholesterol , LDLC) 321K % 45 & 094 W24 1)
fE . CABIIEIESE 14420638 SN 1R AR KF-, 32
5 BHEEE (total cholesterol, TC) .LDLC 2% 1M i
O b OGO Rl I i B R A 5 4 SN T
K R, G SRR K C RO AR
1 (c-reactive protein, CRP) & 8K, 2010 4F 3
Framingham /CoEAF 5T 423 [ 241 94 ( genome-wide as-
sociation study, GWAS) 2% 5 i 7R 14420638 45405
ML B 8 F A & B A5 B A2 (lipoprotein-associated
phospholipase A2, Lp-PLA2) i SCHEGE , G 557 3
PR A # Lp-PLA2 & d 8 '™ A BF 50 3E 5
rs4420638 G A5 V7 K [A 88 7 5 ek O o o DAL
O O BRI AN AE L SRR AL 0 i
P B BEAER | B IS S R RS SAE S 4
DIAISE ™ rs4420638 22 251 2 45 15 3 Jik o A s 4k
R R R M TFUESE . S0 Ik A 5 v 5
(intima-media thickness,IMT) M IxEH ] iz WA LAA B) ik
S RERE AL AR B 8 S JeE O | i 2 v 0 R
ARG PIAEAT XAFHEIER_FE—2P R 50 ApoC-1 FE[H
134420638 25 5 1ML Jhs-CRP (26 FR JHRTILY
FEPKEEILRY I FR

1 #RES5AFEE

1.1 #ARS

R AT & R B R 00 R R AT R F A 1T
RPUEER LRI AR, XA EE#HT
FEA B A A £, 1993 4£-1994 4F 5L R & 2 521
AN(FH 3564 %, B 40.7% ), 2005 4 F 2t %
HEEHFEH 2038 A#ACLEREGCE KA
T, A 1 753 A (86.0%), H 1 538 A
(87.7% ) EZ H o Ik 7= &, Jl kA & %R
A IE R S 150 ) (&40 IUAE 28 22 A, e A
129 6] & E 7 0) R R EE A M KA 43 AjE, 3
1 345 AN 1T
1.2 DUFAE

KA AR E T RWERA FH KR
Ji 2 o G BILAE T M RO ) RO e AR L

B KAMETENELE H & (FH#ZEO0.5 cm) |
RE (K E 0.5 kg) ZF 4648, K38 2 (body mass
index,BMI) = K& (kg)/ & &* (m®), A & F i &7
& B ( Microlife, BP3BTO-A #) Jll & A i it 5 fic o
JE 2S00 & 3 K, 1B % 30 £, 18 K46 JE (systolic
blood pressure, SBP) #2 47 5K J& ( diastolic blood pres-
sure,DBP) , 27| 1T & F HE AT 041, Bk 2
% SBP=140 mmHg # DBP=90 mmHg = 2 J& 1 R
BEZY, REEXAGRELR | THFE 1 FU
bR XA EDELESELNMA ML,
1.3 #mEpkERKRE

XK Xk [ 14] 7 %, i PHILIPSIE33 # Philips
HDI5S000 System, Philips Medical Systems, Eind-
hoven. Netherlands) % & % & % 48 & (L4 & 21 o) fik
PR PR E (IMT) (B3 K 4 TR,
L3.1 FShABEPBEE R E AR %
Ed BTS2 MM EAES, EXETRKNEEH
&, M E o kg B IMT, 8 T se e (L &, I &3
BIEAETMNEZ B & L 20 k3% 1.0 em,
R B kAT 1.0 om A H 3 fk E 1.0 cm, 4 B
EHRMB=ZAME K, F/FEH (K&K
P) BB R A AR S B L AT B 5 AT A R
B L E L RESE, NN ELSTANE, REAH
Ul b3k 3 Bon 4 36 18 A IMT 8 -F 3418 4 55 3
Jik IMT
1.3.2 st¥k  HEHFMLLEAFEEEZ =13
mm, 3 AP A EHE >0.5 mm, 5L 0
iy 72 4 B U 308 o Bk o AL VBBl ik VLR B
FkE T, FMAE— 8 BoA BE R BT RO A 3R,
1.4 SR EAE LRGN

K & E R 2 M Rl AR A, 3 0% A7 EDTA 37
BEMAFAS L 3h W B hEmid, TRk
H A 8 3 A e 2 AT ( B 327020 A) 5% & i TC,
H il = B (triglyceride, TG) | % % & g & & JE [& B2
(high density lipoprotein cholesterol , HDLC ) 7 ifr 4 |
&, TCO 2 A JB B B A b B %, TG i GPO-PAP
% ,HDLC Jfl % B B R AE £ YU 3% I8 & apoB J§ &
B, 5 R E B A e kI b bR B o f
AAEHEEANEE, DN EERTHEZEER
W TR & 45 Bl R E AR vE L EAZ, F -70°C
PR A7 i 3 AR AR FEAT hs-CRP U € |, % B BX % 7% %
(ELISA) ,DSL-10-42100 ACTIVE US C-Reactive En-
zyme-Linked Immunosorbent Assay Kit, it 7 & AT e
& F1 T 3% #F & B World Health Organization Interna-

tional Reference Reagent for US C-reactive Protein
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(code 85/506) & 1 , J #h AT i 3% B0 4 on B AT A
DNA, -70°CfrhE Z 0 %, & M5 E 8 E 2 LY
TC=5.2 mmol/L; ¥ K /& & X h = ff fn & =7
mmol/L B Fl Bk 5 Z S 42
1.5 ERE#EN

& | SNaPshot ¥ 4% H 8 % & M0 47 77 i, R 48
SNP i & ¥ 7| 1z &, {£ F PrimerS 2% 5% it 4 3 5
Wy Ao ZE (4 5] 4 I A Ak, AR BUR LA, £ 10 pL
B P HAT PCR WY W, AR AEFEEZ TR 1.0
pL, dNTP 0.2 pL. 5] 47 0.2 pL, Taq 0.1 pL,
DNAL. 0 wL ddH,0 7.5 pL, {63 %% .95C £ 4%
M5 a8, 48 J5 94°C30 £ ,60°C30 £ ,72°C30 #4
B 32 MEFR,T2°C8 28 5 IE A6 M B R L K AR
BN ARBENT 8% 3 ul, 3£ 15 pLl B4,
BAZR A P A T, PCR 4 %4 Rsa 1 B 37°C
A1 h,75°C15 min, 10 pl %% F FATIE M, 7B R
WEFEHMAE T ™% 1 pL, Primers Mix 0.2
pmol/Leach . Ready Reaction Mix 5 pL,H,0 % 10
pL, 835 %0.96°C & 4 & # 10 #, 4 & 50°C 30
£.60°C30 B4 3 27 MEIR, 2 Ja HAT I fh X BL 4
b, 7 48 KR P24 6 L Am A\ 0. 5CIP:37°C1.0 h,
75°C15 min, 3730XL U 7 BUA M A A 0 2] 6y R 44
B 7 NEB| AT P BEAT AT, AR
M3 rrBHAHfTNTELEEITN, — &
% 100%
1.6 Sitain

KA FINETI 2% 5 (http://ihg. gsf. de/cgi-bin/
hw/hwal. pl) # % 3 B & 2 & & 4 Hardy-Weinberg
P, # 4% E1#F F Kolmogorov-Smirnov % #t 47 IE
Al FAEEAELI AN T EUHE + /78
EZRT AREEAELAN T EU P AT
FLE e & o, A AT B R B sk g AT 00,
ESETEXRAEEER SHEZ T Z0NMHIATHE £
Ffl, X R EXA T T RBIATHEZEFH
I, % H % B & logistic Bl T A i+ X BB E, P
<O.05( M) H A AT FEN, B R HEEAK
HEEA K2 4. AA F1 GA + GG A,

2 # R

2.1 ABEXRER

31 345 NGB, B 457 N (34.0% ) , %
7 888 N (66.0% ) ; V-4 59 %/ (41 ~78 %),
ST A BE 14420638 FE K BRI R Jy AA 1 043 A
(77.55%) . GA 284 A (21.12%). GG 18 A

(1.34%) , B 55k 78.6% 19.7% 1. 8% Hil
77.0% 21.8% 1. 1% . 4 1] 18] 5 5] Y 431 58 53 A1 g
il (x* =1.63,P =0.44) RIS 55
4 Hardy-Weinberg A (P >0.05) , 2547 3 H iR
FA88.1% ,G11.9% , F1 FH ARFEIFEHFE AA I
GA + GG #H — .0 I8 e F& B LR 43 A B L, GA
+ GG 4 hs-CRP 175 JE MBE /K i KT AA 41
(P<0.02, P<0.03), Hofth A% & 41 1) 22 55 R DL 25
(P >0.05),

R 1. ARABHELRBR
Table 1. The basic distribution of participants

it AA GA + GG
%5 1043 302

W (%) 58.81 +7.85 58.52 +8. 06
TC.( mmol/L) 5.16 0. 89 5.24 £0.96
TG( mmol/L) * 1.32(0.95,1.91) 1.36(0.99,1.92)
HDLC( mmol/L) 1.26 +0.30 1.26 +0.33
LDLC( mmol/L) 3.20 £0.78 3.26 +0. 81
Glu( mmol/L) 5.78 £2. 11 5.53 £1.63
hs-CRP(mg/L) *  2.38(1.06,4.68) 1.67(0.65,3.53)
SBP( mmHg) 138.45 +20.75 136.82 +19. 49
DBP( mmHg) 82.52 £10. 62 81.81 +9. 88
BMI(kg/m?) 27.14 +17.93 27.88 +22.16
e I [T 45.93% 51.32%

fR I 50. 34% 49.34%

WE RS 14.67% 9.93%

W2 41.99% 43.05%

TE: = A0, B AR EOEE « Kl

2.2 14420638 EEBEMAE M#EN C RNEH
KIth 75 =51

M HOEE TG hs-CRP #E4T H 2R X564, GA
+ GG R B HEMF 2 Inhs-CRP /KSEIME T AA JE[A
ARG, H B R el 2 R (AR M0 R0 BMI)
TR Z 00, A Z R A FRITFE L (P <
0.001) ; W £H[E] TC ,LDLC . InTG ,HDLC F1 Glu 7K ¥
ERITBEME(P>0.05;%2),
2.3 14420638 ERE B 5Eh Ak M IR IR B E R
FES

FERZ S GA + GG KL R B4 & 5 5 ik
DA S P TS B IS T AA JE DRI RO A 3 (H R PR
R ZHED 22T AL | (REE LR AR & i
. PR e JIEL [T 2 R AT AR ) RS 2 (ol e
R I OB B | R IEL T I IR L A R
Inhs-CRP) Z5 B oG t22 8 L (P >0.05;3K3)
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< 2. rs4420638 EFEB 5 MAE, M#EN C REEBHWAFESN

Table 2. The association between rs4420638 genotype and lipid, glucose , C-reactive protein by analysis of covariance

eI AA GA + GG HER ZHR"

F P F P
kS 1 043 302 - - . .
TC( mmol/L) 5.16 0. 89 5.24 £0.96 2.12 0.15 2.17 0.14
InTG ( mmol/L) 0.30 +0. 52 0.34 +0.52 1.11 0.29 1. 00 0.32
HDLC ( mmol/L) 1.26 +0.3 1.26 +0.33 0. 001 0.97 0. 0001 0.99
LDLC( mmol/L) 3.2+0.78 3.26 0. 81 1.17 0.28 1.13 0.29
Glu( mmol/L) 5.78 +2. 11 5.53+1.63 3.53 0. 06 3.35 0.07
Inhs-CRP( mg/dL) 0.87 +1.03 0.43 £1.08 29.67 <0. 001 32.07 <0. 001

o PHERAERS A BMI,

xR 3. rs4420638 EEE SHEBkNEGEREE T EST

Table 3. The association between rs4420638 genotype and carotid intima-media thickness by analysis of covariance

. PR 2 R R 2
£ = 7 AA GA + GG
F P F P F P
B IMT(mm) 0.77 £0.23 0.75+0.12 0. 80 0.37 0.54 0.46 0.35 0.56
4 IMT(mm) 0.74 +0. 11 0.73 £0.12 0.15 0.70 0.13 0.72 0. 001 0.98

TE AU 1 PR AR L W DR | i L R R 5 AR 2 R P AR LIS W RROR | L B LA | PR Inhs-CRP,

2.4 14420638 EE B SR H E logistic B3
T

R 1 AR R, 5 AA LD TUHERT A L
GA + GG SER BUHEAT 35 BEHLRL H R ELAIK, OR =0. 72
(95% CI:0.56-0.95, P =0.02) ; B 2 (& RL AR |
PR ) AR 3 (PR AR WS PR | s B PR |
JIEL [ 2 L R R ) OR B A WLBH B A8 4k, AT A 42
AR (P <0.05) s 1558 4 (FERLAS 2 FEAE T JR%K
Lnhs-CRP) AL 5 (7EAL A 3 B4k 8 %% Lnhs-
CRP)OR fEm3 =, HA R A G222 L (P =0.08
FIP=0.06;%4),

R 4. rs4420638 EF B 5 WMBEHAE H 2 logistic [E]J3 43 #
(n=1345)

Table 4. The association between rs4420638 genotype and
positive rate of carotid plaques on both sides by logistic re-

gression analysis

3 i i

ARHWF I N 14420638 FE [H BB K 43 5
AA77.55% GA21. 12% GG1. 34% , 25 {v Jt PR 4 %
H A88. 1% ,G11. 9% , %5 Avi & R % 5[] P9 i 38 &5
(G =12%) R H5TGI7 ARE(G =19% )
AH EEHEA

PITERFSE 2 1 rs4420638 H£ K 5 1M fg ( TC , LD-
LC TG \HDLC) f5 &, LAEHRIE KR A HEH GWAS
WFTR 4 9L 14420638 5 LDLC B XS, EE A
T 1s4420638 FLH Z M5 LDLC W B¢, S48 n
—AN G SN LDLC 8340 8. 02 mg/dL, K L
5 HDLC M1 TG WM o B A BE 58 R 78
Z [ Z PRI PERE A 14420638 5 LDLC % AH
K Xz A R BRI 9 IF S 154420638 5
TC TG LDLC A7 #5859 Bk, {HK WL 5 HDLC 3%
FXDT L ABFIE T, 5 AA JEEBIAH L GA + GG 3

T MR M e e
model 2 -0.33 514 0.72 0.54~0.96 0.02 R H2E R g RO RN M AN TR AE
model3 -0.34 513 0.71 0.53~0.96 0.02 hs-CRP 2F 4 S Je i J2 o D T, 2 0 ke
model 4 -0.26 3.11 0.77 0.58 ~1.03 0. 08 ﬁ@{h?ﬂjﬁ"ﬁﬁmﬂlﬂ%m]o ﬁﬁiﬂé—%ﬁﬁ%ﬁfm
model 5 -0.28 3.36 0.75 0.56 ~1.01 0. 06

1 cmodel 1 FLEZR 3T ; model 2 PHEEAE IS ML ; model 3 JHELAEHS |
PRSI o N BELAE | e 10 R AR A 5 modlel 4 JRAEAE IS MR |
Lnhs-CRP; model 5 JHBLAEH P51 | i A [ B2 IALAE | o5 I0LE B 96
24K  Lnhs-CRP,

154420638 G S5 v [H 5 Il K CRP ¥ & © 3% 4
el LT e AN BE GWAS B 9T 1 s g 1 i —
A G AN logCRP & HE[AAK 0. 24 mg/LP), &
KFIAF) A HE GWAS A5 H B i — A~ G 2547
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FEH  hs-CRP F B F#A% 0. 20 mg/L7 [ N 1 A I
154420638 28515 CRP R MBI SE M, ARIF5
TESZ T OB 1s4420638 K £ A Mk 5 i
hs-CRP L EHH K, GA + GG FE [F R #2457 2 113 hs-
CRP LT AA BRI

—BURIF ST IE S rsd4420638 KK G 47 JE R HEAHF
e U G K S B 0 2012 4 Grallert
TR A BRSE E R A A AR META 407
W G A BT 3 60 Ak KU 8 i (P <
0.05) . XIA[RIEZBAFIAHFE META 4317 45 S 3% B
14420638 G %537 5 [ 5 50 g 2% 958 KUBS: #H G, OR
=116, B[R B & BB E G 55 7 1 K 34, 1 2%
CRP KRR B rs4420638 FIfL3E CRP 7K F %
By 1 S CHD AR BRI R 2 85k S
SEE LN 9 OG 2 1] g i LA A%

H Al A I 1s4420638 & R 2 250 5 501 ikt
FEREALOC R IE . ABFFE Th R I 154420638 FEH £
BYEE IMT 7Kt 25 JCHK i B0 R 38 43 B sl R 4 A%
SifER R, GA + GG 3[R AU HEAT 2 25 50 ok Bt e
o R AT AA SEE A JREE M 2K hs-CRP )7,
SEPR RS 5 BEHLAG R OG5S , R A Geit 2
BN, FRIZIE N 2 8 5 8 ks BERE 1k B e
()1 KBS hs-CRP K FH —EXAR,

RIS AR BRAE . (1) BFFE XS 5 g B A i
IR AL DX BA B A, LIV 28 R 5 v, DA I o 42 s £
BN (2) FEATERMCAR 34 5% A% AL T 3 R0 R
(A R ] ORUE R AP ] SRR AT LedE . T2
REMTRIATSY, HARESR ML ApoC-1 JER £ 251 5 i 5 ik
LRI R, (3) FEA R AR, A L4845 73 Hr
bk Z RIS GEITREE . (4) P AR T b5

X — 2 BABIAHE AR B, (5) A K 1
W Lp-PLA2 11, AN BBZE & 2 I i 46 A X BF 5%
ZERASL PRI 1s4420638 KL K £ 25 5 8 ik
SRR AL IC R LA B JE 75 5 hs-CRP A 75 Bk — 2
WFFTIESE

AREFFEAREH ApoC-1 R 1s4420638 5 IfiL 3¢
hs-CRP B35 A0 5, 115 i 8l ik IMT | £ 8 ik B e 3
(4% hs-CRP) 70 i # KBk,
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