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[ ZE] B89 C i H (C-reactive protein, CRP) 3K £ 254 5 5 % 2 )15 25 1 IH [# % (high-density lipoprotein choles-
terol, HDL-C) BRI E 2 . 773k« SR A HEHIRE (9 77 5, 76 2009 AE A4 A BT 24T B AR R4 2 WG R4 DX [ 4 156 161 R TF5E %)
5 AR — I EGERI T A T A A A s S SR 2 W AN JE U AS I 1 B8 2 A= A A o 17 FH TaqMan #8415 AR X CRP 2[4 4
S5 ANGAT IR 2 A5 (1agSNPs) JEATIE R 0B . R FHZ I & Logistic [FIH 24T CRP 3£ K 5 HDL-C FEIR 2 R . &5 R A CRP
(hs-CRP)/K-1E 151205 1 rs876537 {3 5 AN ) 3 (R 8 2 [B] #4745 1 35 25 57 (P < 0.001) . Rs876537 Flrs1205 5 HDL-C FRAILA 3%
R, BRI S22 38 S, hs-CRP THET 4L (= 1.0 mg/L) 1, 151205 1 1s876537 Bt A5 1 55 HDL-C FRAICA .35 060k, 1
hs-CRP IEH 41, 1s10737175 £ £ 1978 5 5 HDL-C BRI 5C . FEZetE ARETh 1510737175 151205 Fl 1876537 TT J K B4 47
H & HDL-C BRI AU 1 5 25 55 T CC/CT SER BB | Lo vs 10737175 TT 3 F A7 25 HDL-C (/K- B & KT CC+CT
LRI 4598 CRP 5 HDL-C ACTAEAE A 6, CRP J H 34 228007 5 rs1205 .15 1073715 1 rs876537 75 5 5 HDL-C %
I I, e Lo A e (A T

[XEIA] CIRIVEM ;FEH LM =% AR [0 [E
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Association study of C - reactive protein gene polymorphisms with low High - density

lipoprotein cholesterol

Zhuang Qian', Yao Yingshui’, Shen Chong’, Chen Xiaotian®, Yang Song'

'Department of Cardiology , Affiliated Yixing People’s Hospital of Jiangsu University , Yixing 214200;’Department of
Epidemiology, School of Public Health, NMU, Nanjing 211166 ; Department of Epidemiology and Health Statistics ,
School of Wannan Medical college , Wuhu 241000, China

[Abstract] Objective: To investigate the association of C - Reactive Protein (CRP) gene polymorphisms with low high - density
lipoprotein cholesterol. Methods : Subjects were recruited by epidemiological cluster sampling in 2009 from Guanlin and Xushe town of
Yixing city, and 4156 individuals were confirmed for final analysis. All subjects had completed physical examination and extracted of
peripheral blood tests on an empty stomach blood lipids and other biochemical indicators in the morning. TagMan probe method for four
CRP gene SNPs genotyping. Multiple logistic regression was applied to further evaluate relationships between the SNPs and low-HDL-C.
Results: The levels of hsCRP were significantly differet among rs1205 and rs876537 genotypes, P < 0.001. Rs876537 and rs1205 were
significantly associated with decreased HDL-C, and the recessive model was statistically significant. The polymorphisms of rs1205 and
rs876537 were significantly associated with low-HDL-C in the hs-CRP = 1.0 mg/L. group. Rs10737175 variation was significantly
associated with low HDL-C in the hs-CRP normal group. Female with rs1205,rs10737175,1rs876537 TT genotype were more likely to
suffer from low-HDL-C. Female with rs10737175 TT genotype had a lower HDL-C level than CC+TT carriers. Conclusions: CRP
polymorphisms were negatively associated with low- HDL-C level. The CRP gene rs1205, rs1073715 and rs876537 variations were
associated with a significant reduction of HDL-C, and the association deserves more attention in the female population especially.
[Key words] C-reactive protein ; polymorphisms ; high density lipoproten cholesterol
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155 %% Ji£ I £ A (high-density lipoprotein, HDL) ,
FEAEIFRERN NG A B, AR 3 A B AIH
BEL Y, 2 5 IR B2 336 [0 2, B P s ks A
FRRIFEY . A3 HDL KV HDL-C (B HDL fit &
RH [ 55 ) F 5 5 550 9% (coronary heart disease,
CHD) & S FAHE , /KT HDL-C 2 B ik sk adi Ak
RARERE R, WATREII &I, HDL-C 3
T 1 mg/dL, CHD £ & 9 XU FAIK 29% ~3% "' s HDL-C
£ Tt 15 0.026 mmol/L, /U 1ML 55 955 975 58 % T [ 3.7% ~
4.7%" . R, 5 HDL-C FEAR A2 2, Xt AR
P CHD IR AR st s oA oy 2 X

C-J2 i £ H (c-reactive protein, CRP) i CRP J&
PR 2 (1q23.2) , S —Fh7E LA 37 1) B G sl 4 2145
Pmst, o 25 vk B 2 TR B R (A E D),
ATV RAE i A bR &4 . CRP NHLBI FHS i 5%
PR g 15 R 2R AE i B I CRP 7K 28 b J5 IR )
35%~40%"", CRP 3£ [H rs3091244, rs3093059 137 15,
HAR 55 CRP /K- TR S IEAE S, FEIRA% &
Bt 7T 258 H b, 1s1205 C>T 728 535 6 CRP (hs
-CRP)fAERIE AR R . Ao &8, ZE
DU AR, CRP 5E K rs876537 T>C 58 A48 75 Bl 1fi
A R T S hs-CRP ZKSETHE R OG ™ X sbgh
RHE/R CRP K32 CRP I 25 m . AT
a2 AT 2 I RAIF9E % B, CRP /K- 5 LR 7K P 4%
PIAHSE", BEAHF ST HRE CRP K 48 5 5 HDL-C i
2% Jif g 25 1 AH [5 5 ( Low-densitylipoproten cholester-
ol, LDL-C) iy J} = A f 25 JCHE ™, i CRP 2R 248
PEJ& 7 5 HDL-C 7K F B AR A OC A WL HEIF 5% i
6, AWFSEE i/ HT CRP 22 [N £ 2854 5 HDL-C &
RAYSE R, LA HDL-C /KSR AR A4 43T HL ) B
FEC MBS P A E RS SR SR

1 XWHMAE

1.1 *%

KA TR A R 7%, T 2009 4F DLE
LT E MR ER E PANEAE IXHE FTEXT 42 , Bt
YIABTEXT G 4 156 1], W e — e NTEDERE A& K
AL AT A

HEBRRE 12 W7 A CHD A2 V'S hREAS 4 2
AEANAE W 28 Ik FH B I 7 Al H AT G 7)) 1 A 25
YIRIxT 4
12 Fi#k
1.2.1 RATRRFIAE Fe i s te &

K FH 38— 1 A 5] 3465 W5 B 52 0 G 001 L AT

a3 I AR AN Y S SN e A S S N
A i 55 I B i R A DR 58 A, FR TR AR I SR I
JE B R,
1.2.2  EEEZEHAN

AN T 9 S Z MRS i 5 mL AT
BEML AR BRI, 2 h PIF IR 3 000 t/min 2.0 10 min, T
M RSN REE R IR S R . T A
fbFE PRI SIEMNS 4= H s A AL A SR, 4G 45
P EH & BE(TC) L HM =PE (TG) .LDL-C . HDL-
C7KF-Fhs-CRP /K- B H I A A Thr e i br
RS BT
1.2.3 A FZDNA R

PRI R AL 25 HE R DK 1AL 5 mL T EDTA BUEEE , 7E
24 h ¥ 3 500 r/min &5.0> 10 min, 732 M3 F 1.5 mL
EP . A A B AF TR I N T -20 CHRAF -
DNA $2HCR By AT
1.2.4 SNP##FR A

R FH 3 T 3% IS - £ R D) 8 67 i TR A 45
AR TR, 422 71 DL 28 07 5 R 3 (MAF ) >0.05 FlT 7>0.8
VAR A AT IR 2 51 (1agSNP) , &5 A E R IE S
hs-CRP 7K 78 fL A (9 SNPs ; 46, AR W24 15 B o))
fAE 71 I (https : //snpinfo.niehs.nih.gov/) & 7~ , rs1205
Hl rs876537 43 WA T CRP %& K 37 JF 4 i [X. (3°
UTR) #11 3" 4E % 15 b 5.+ X (http : //www.ensembl.
org/) ,1s876537 (i THE sk A 45 G i, B EH 2/
Y1# e . f & 44> 1agSNPs (1s1205 ., rs1073715
15876537 .1s2808630) 4N A 531 o 7l i 128 A Btk
R (PCR) 514 il TagMan 8 41 , 4T 52198
PCR¥"# . PCRY"H47E ABI 9700 PCRAY I 581, 4%
JRAE ABI 7900 %G 5E fk PCRAY 1328, 5256504 1
i SDS 2.3 3R A s 2
125 it H AP ATE

HDL-C FEARAY LG 5 5 i 2 2% (b B B I
g S W PR TE )" o AW E L HDL-C<1.04
mmol/L A [E%,
1.3 %it$Fik

A 5% B R SPSS15.0 A7 48114341 o 4%
B IR B SR AR T DU B bR vE 22 (3 £ 5) R
N AR DR AS B L R OR o Hardy- Wein-
berg P 55 (HWE ) 2R H R Ik g o A [ B P Y
Z I8 HDL-C 7K GEZL RS 1) b A S AR 1
EZHHKE ., £ E Logistic [A] 74 5 43 Br CRP
B A7 A5 rs1205 ., 151073715 | 1s876537 . 152808630
1977 5 5 HDL-C B OC &R, 11 Lh A L (OR) &
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95% 1] {5 X 0] (CI) o LAXUAN P < 0.05 K2 %A 58
NEI =98

2 & B

B AR R KA e
ARFFEELNA 4 156 1% 4 , o HDL-C /K F

2.1

R (AR AL ) FHIE 28 CE R A1) 3510 613 441l Fil
3543, A AR T FE £ (BMI) \TC . TG F1 LDL-C
TEWZH AT S0 AT AR R, IR 240 BMLLTG 2%
I TREARAH , T LDL-C . TC /K- 3 35 25 TRRAR 4, P
1< 0.001, FHZEXF GRS WA S PRI S AR i
AR 6 3 22 5 (P> 0.05, % 1)

#1 IEEHDL-CN{K HDL-C A BRI AHFE
Table 1 The characteristics of normal and low HDL-C group
- A 1E# HDL-C R HDL-C . P
- (n=3543) (n=613)
IR (%) 60.48 = 10.64 60.14 = 11.08 0.74 0.458
A [n(%) ] 5 1403(39.6) 285(46.5) 10.30 0.001
‘8 2 140(60.4) 328(53.5)
SBP(mm Hg) 133.14 + 15.98 132.57 + 14.93 0.82 0.41
DBP(mmHg) 83.14 = 8.66 82.79 + 8.48 0.93 0.35
BMI(kg/m2) 24.02 +3.38 25.03 +3.19 6.91 <0.001
TC(mmol/L) 4.95 £ 1.00 433 £0.97 14.06 <0.001
TG (mmol/L) 1.55+1.17 242 +2.00 10.41 <0.001
LDL(mmol/L) 2.79 £ 0.80 2.35£0.76 12.51 <0.001
WA (%) ] = 844(23.8) 153(25.0) 0.37 0.543
& 2699(76.2) 460(75.0)
P [n(%) ] P 749(21.1) 140(22.8) 0.90 0.344
& 2794(78.9) 473(77.2)

T~ F) CRP 2 B & hs-CRP 7K -F 64 Yo &k
CRP FE A 4 A7 50 8507 8 PR3 3 A AT
Hardy - Wenberg “F- ffif . hs - CRP 7K - 7£ 1s1205 F
15876537 {3 i, 3 FlAN [ L [HI B CC . CT . TT Z [A] 3447
BEER BEHERERARITEE X (PH<
0.001) . hs-CRP 7KF-7E rs10737175 F1 rs2808630 {7
R CC.CT . TT R KA F W Tog 2225 5 (3R 2) .
2.3 CRPARA % &5 HDL-C K-F AR E B H7

Logistic [P 3 #7455 7R , 1s1205 F1 rs876537
5 HDL-C 7K F-BAR AR O, B AR e 24
SRS IEARE P W IR R 2R TS, ORTEL(95%
CI) 43 5 & 1.374 (1.114~1.694) F1 1.322 (1.071~
1.631),P#<0.01(%3),
2.4 hs-CRP 7t &5 HDL-C AR89 £ B 5 A7

WA S [ T 455 i o (CDC) 5 36 O i
325 (AHA) XF#E 8L CRP 7K 470 1115905 15 6 43
K, LL<1.0 mg/L AAEXHRSERL , = 1.0 mg/L A
R GRS BOARHFSELA 1.0 mg/L A YIME, 43N hs-
CRP FHE 4 FNE# 41, 73471 hs-CRP 7KF- 5 HDL-C [
RIMIEFR . TEhs-CRP FHE 4L, 151205 Fl 1876537

22

*®2 CRPAREEEZ hs-CRPKFHLLE
Table 2 Comparison of hs- CRP level among different

CRP genotypes

SNPs

FEIA Y

hs-CRP(mg/L)*

F{H PfE

1510737175 CC(n=2210)

rs1205

rs2808630

rs876537

CT(n=1353)
TT(n=223)
P
CC(n=1258)
CT(n=1857)
TT(n=667)
P

TT(n=2 624)
TC(n=1061)
CC(n=99)
P
CC(n=1248)
CT(n=1863)
TT(n=674)
P

0.85(0.43,1.78)
0.86(0.42,1.84)
0.88(0.45,1.73)
0.647
0.75(0.38,1.50)
0.87(0.44,1.91)
1.09(0.55,2.21)
<0.001
0.88(0.43,1.84)
0.83(0.43,1.70)
0.80(0.39,1.77)
0.355
0.74(0.38,1.50)
0.87(0.43,1.91)
1.09(0.57,2.21)
<0.001

0.21  0.647

56.31

<0.001

0.93

0.628

57.96 <0.001

a:hs-CRP AFFEIEZR M , SO 8505 DU 43 (TR R R
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Table 3 Association analysis of CRP polymorphisms with low-HDL-C
OR(95% CI)*
SNPs e WIHEAIT HECE PR FatERE

1510737175 CC/CT/TT

HDL-CIEH  2046/1293/204  1.030(0.895~1.185)  0.973(0.818~1.159) 1.324(0.951~1.843)

HDL-CR&fIk  358/208/47 P=0.68 P=0.761 P=0.096
rs1205 CC/CT/TT

HDL-CIE#  1166/1759/614  1.115(0.986~1.260) 1.014(0.844~1.218) 1.374(1.114~1.694)

HDL-CF&%  201/274/137 P=0.082 P=0.882 P=0.003
152808630 TT/TC/CC

HDL-CIE®  2455/993/93 1.070(0.911~1.257) 1.087(0.904~1.306) 1.042(0.616~1.762)

HDL-CREE  414/182/17 P=0.409 P=0.376 P=0.879
15876537 CC/CT/TT

HDL-CIEH®  1158/1761/623  1.088(0.963~1.230)  0.988(0.823~1.186) 1.322(1.071~1.631)

HDL-CF#%  203/275/135 P=0.177 P=0.896 P=0.009

WT: #p AR HT

5 HDL-C B A W 25 OCHE , Bk i Si 1t
SRR IE AR PR IR R RO R S, OR
(95% CI) 5354 1.47(1.10~1.98) F111.4(1.04~1.88) ,
PAE 4y % 4 0.01,0.03, 7 hs- CRP 1E % 41+,
1510737175 {37 55 TT & R AU HE AT & A HDL-C F#AIK
A JRURS: I8 v 1 CT/TT S R R 5 PR3 1 OR [
(95% CI)}1.85(1.16~2.95) , P{H 5 0.01(F4),

TG T MT : G RD s a ACTE AR A AR

x4

2
¥ &L

v,

2.5

o AT
/g 1 1B s o = o T € O G € SO/ 5 L
rs10737175 . rs1205 1 rs876537 437 5 TT Fk 4] AU 45747
H R HDL-C AR XU 34 .38 5 T CC/CT S R Y
oA R IEAT Y L AR AN A 2R L OR {HL
(95% CI) 4359} 1.588(1.017~2.479) . 1.454 (1.099~
1.922)F11.414(1.068~1.871),P¥J< 0.05(F 5) .

A E hs-CRP KT CRPEE S &S HDL-C R X RN EST

Table 4 Stratification analysis of CRP polymorphisms with low-HDL-C in different hs-CRP level

OR(95% CI)*

hs-CRP 4341 SNPs WT/HT/MT R PR o
PAR ! 1510737175 CC/CT/TT 0.9(0.73~1.12) 0.87(0.67~1.13) 0.95(0.55~1.64)
970/619/98 P=0.35 P=0.29 P=0.86
1s1205 CC/CT/TT 1.1(0.91~1.32) 0.89(0.67~1.18) 1.47(1.1~1.98)
480/848/357 P=0.32 P=0.42 P=0.01
1s2808630 TT/TC/CC 1.1(0.87~1.41) 1.11(0.84~1.46) 1.21(0.55~2.66)
1174/472/40 P=0.42 P=0.46 P=0.64
15876537 CC/CT/TT 1.07(0.89~1.29) 0.89(0.67~1.18) 1.4(1.04~1.88)
478/850/359 P=0.45 P=0.41 P=0.03
EH 4 810737175 CC/CT/TT 1.18(0.95~1.46) 1.09(0.83~1.43) 1.85(1.16~2.95)
1240/734/125 P=0.13 P=0.53 P=0.01
151205 CC/CT/TT 1.13(0.93~1.37) 1.12(0.85~1.49) 1.26(0.89~1.8)
778/1009/310 P=0.21 P=0.41 P=0.19
1s2808630 TT/TC/CC 1.09(0.85~1.39) 1.11(0.83~1.47) 1.12(0.52~2.4)
1450/589/59 P=0.49 P=0.49 P=0.77
1s876537 CC/CT/TT 1.09(0.9~1.32) 1.05(0.8~1.39) 1.24(0.87~1.76)
770/1013/315 P=0.39 P=0.73 P=0.24

hs-CRP 221 A 1.0 mg/L A YIE, 50 A T 4 RIE 3 4L W P AR AL T 225 A MT : 878 5 a s BEIEAFIE AE 51 IR AR
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Table 5 Stratification analysis of CRP polymorphisms and low-HDL-C in different gender
OR(95% CI)*
SNPs P51 el WT/HT/MT e e T
1510737175 CC/CT/TT
% HDL-CIE#  804/503/96 0.957(0.779~1.176)  0.902(0.695~1.170)  1.126(0.694~1.826)
HDL-CFEfIE  171/92/22 P=0.675 P=0.436 P=0.631
4 HDL-CIEH  1242/790/108 1.099(0.907~1.330)  1.037(0.820~1.312)  1.588(1.017~2.479)
HDL-CF¥AIE  187/116/25 P=0.335 P=0.524 P=0.042
1s1205 CC/CT/TT
% HDL-CIE#  481/678/244 1.067(0.890~1.278)  0.971(0.742~1.269)  1.285(0.936~1.765)
HDL-C %Ik 100/124/60 P=0.485 P=0.828 P=0.121
% HDL-CIE#  685/1081/370 1.161(0.982~1.372)  1.057(0.822~1.359)  1.454(1.099~1.922)
HDL-C &Ik 101/150/77 P=0.080 P=0.667 P=0.009
152808630 TT/TC/CC
% HDL-CIE®  961/401/40 0.995(0.782~1.266)  1.012(0.769~1.332)  0.852(0.377~1.926)
HDL-C [k 195/83/7 P=0.966 P=0.929 P=0.700
4 HDL-CIE®  1494/592/53 1.135(0.914~1.409)  1.149(0.897~1.472)  1.224(0.616~2.434)
HDL-C %Mk 219/99/10 P=0.252 P=0.271 P=0.563
1s876537 CC/CT/TT
% HDL-CIE®  474/680/249 1.033(0.862~1.237)  0.937(0.717~1.225)  1.220(0.887~1.678)
HDL-C &Mk 101/125/59 P=0.727 P=0.634 P=0.221
4 HDL-CIEH®  684/108195/374  1.140(0.965~1.347)  1.037(0.807~1.333)  1.414(1.068~1.871)
HDL-C &k 102/150/76 P=0.123 P=0.776 P=0.015

W B A HT A5 0 MT 2 RS s a A IEAR IS AR IR

2.6 RF CRP# B A HDL-C 7K-F gk

Kolmogorov-Smirnov 5625 5 g 7~ , HDL-C 7K 3
AR IEZS S (£2=0.048, P < 0.001) . &35
55 , HDL-C K PATAS IR M IE A 431, SOAS [R]
CRP 5 K AU [H] HDL-C 7K F He SR HTAE S 80k 5
oz 95 25 R WoR |, 7R B A HE T, AN R CRP 3 A 2 []
HDL-C /K PTG it x5 . e ot N,
rs10737175 {37 #, TT F& PR 7 #5445 35 HDL- C /K -
[1.300(1.080, 1.515) mmol/L ] i Z i T CC+CT K& [
T (1.350(1.150,1.550)mmol/L] , Z=2.111, P=

0.035(%£6),
3 3t it

UL AR, TEAT IR A 5T B UE S AR AR
(7 TG .1 LDL-C X HDL-C) J& 5 "8 (1.0 I3 3 0
FE RS P2, A 20T TN 574 B 2 R AT a7
I 0 &9 LR - BRTEFFE i #2718 , HDL-C X} 3y
ok i 45 BE A LA A OR AP VR, RRAIE 1 Sl Bk ok e s AL
BEHp4E ™, I & B HDL-C 4% LDL-C fi 55 - His i
DU CHD B &9 AU o TR P — TR 5 S s, WA 45

PREE 5 R N K BE(H HDL-C ACERRAK 5.7% /647 {H
AHSEHL I B VRN A

AHFFES3 T CRP FE[H 44> TagSNPs 5 HDL-C [%
RAIER . BRI /R hs-CRP 7K F7E rs1205 Al
15876537 CC . CT ., TT & K AU 2 [0] F 4 P it #e k¢
Z 5151205 Fl 15876537 37 1, 1 A8 S BEIE I HDL-C 7K
SEFEAT 8 XU 5 55 40, 7E hs-CRP THES2H P, 151205 Fil
15876537 5 HDL-C F#AIRA 35 5CHk . fE & A B
H1,rs10737175 151205 Fl rs876537 TT J K 31 %
J&HE HDL-C [T 0 KU 34 1 3185 T CC/CT S 1R 1Y
i .

VF 22 KA I R B 52 2L 78 43 UE 92 LDL-C 78
CHD &/ & R EEAER" , (AR5 A5
B A LDL-C A6 Y7t BRI /D 1/3 5 ik 48 1 &
A T UL, R E EOHT B IR SR B IR 4 R R
6 F LDL-C \HDL-C 25 ML AE K V-8 i B AR (E AT
fal NI R R EBUE I, o X T HDL-C BEIR AR YT
77 28 H AR A 38 PRI iz sh A s iR R S A
W As . Ak, FE PR L AR 5 HDL-C 7K
1) 6 RGBT A . HDL-C /K- 19 48
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6 NEMES CRP EEE A HDL-C 7k FE LL 5]
Table 6 Comparison of HDL-C level among CRP genotypes in different gender
[ mmol/L,M(Q,,Q;) ]
HDL-C /KF
SNPs R B (n=4156) P (n=1688) 2 (n=2 468)
1510737175 CC+CT(n=2 404+1 501) 1.330(1.140,1.560) 1.310(1.110,1.573) 1.350(1.150,1.550)
TT(n=251) 1.310(1.100,1.530) 1.330(1.100,1.540) 1.300(1.080,1.515)
718 1.661 0.096 2.111
P1E 0.097* 0.924" 0.035"
1s1205 CC+CT(n=1 367+2 033) 1.330(1.140,1.560) 1.320(1.120,1.570) 1.340(1.160,1.550)
TT(n=751) 1.320(1.100,1.540) 1.290(1.090,1.570) 1.340(1.120,1.540)
718 1.637 0.716 1.465
P{a 0.102 0.474" 0.143"
152808630 CC+CT(n=2 869+1 175) 1.330(1.130,1.558) 1.310(1.110,1.570) 1.350(1.115,1.550)
TT(n=110) 1.305(1.110,1.562) 1.350(1.110,1.590) 1.290(1.110,1.510)
VAL 0.763 0.415 1.372
P1H 0.446" 0.678" 0.17"
1$876537 CC+CT(n=1361+2 036) 1.140(1.330,1.560) 1.320(1.120,1.570) 1.340(1.160,1.550)
TT(n=758) 1.320(1.110,1.550) 1.300(1.100,1.588) 1.335(1.120,1.540)
718 1.284 0.225 1.424
P 0.199* 0.822" 0.154"
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