- 476 - FREE SO PS4 2010 4F 8 A 55 27 %55 8 ] J Environ Oceup Med, Aug. 2010 Vol.27 No.8
XEHS : 1006-3617(2010)08-0476-04 hE4S#ES :RI813YT XHEMREERS: A [it2)

I E 1A (IL-14 ) R IL-1B 3£ H 2 A0k S5t O e &1
a5 - XHIRAFE7E

fTE407, BA, BAK, RO, 30R2, 2357, 4pe k™

WE: [B#] #FRENE-1ACinterleukin-1A, [L-14)F [L-IBERA 4 5H 5 EOH(CHD) WX . [ Fi% ]
K ) - 3T B, 4% B WHO # CHD ¥ Wi A7, % B CHD % 1] 1003 A, 4 F I 51 5 2 IC /e 6y 2t B8 1003 A, 8 47
VLB A R IR AR AT R AT R SE AR YR K ABI 7900HT # Taqman ZEH 4 B B A 2 H S A%, [£%] IL-14
HENEFEWNSAMALAE 517561 (alalldser) 5 CHD A X, 5 GG, #47 TT 2 H A % & CHD By & o £ 5 GG
3. RRIIL-IBHE FW A% S MAL R (SNPs ) 5 CHD H % o ¥ —F Wy 5 A AE 55 B 7R 4% AL 7 CHD 41750 3¢ J8 41 %
SREGTFEN, [&#] HEEIL-I4 W% S E 1s17561 5 CHD A %, IL-1B k# 4 4~SNPs 5 CHD T *

XKEBIR: TR anE-l; 5K

Case-control Study on the Associations of Polymorphisms in Interleukin-1A(/L-1A4) and IL-1B Genes
with Coronary Heart Disease = HE Mei-an"*, ZHOU Li*, CHENG Long-xian', ZHANG Xiao-min*, GUO
Huan*, WANG Fang®, WU Tang-chun®**( 1. Institute of Cardiovascular Disease, Union Hospital, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan, Hubei 430022, China; 2. Institute
of Occupational Medicine, Tongji Medical College, Huazhong University of Science and Technology, Wuhan,
Hubei 430030, China ) .*Address correspondence to WU Tang-chun; E-mail: wut@mails.tjmu.edu.cn

Abstract: [ Objective ]To explore the associations of polymorphisms in interleukin-1A (IL-14 ) and IL-1B genes with
coronary heart disease( CHD ). [ Methods | CHD cases were diagnosed according to WHO criteria at three of the major hospitals
in Wuhan. A total of 1003 patients with confirmed CHD and 1003 age- and sex- matched controls were included in the present
study. Participants’ information and data were obtained by a standard questionnaire. Polymorphisms of /L-14 and IL-1B genes
were detected by Taqman single nucleotide polymorphism ( SNP )allelic discrimination by means of an ABI 7900HT. [ Results ]
It indicated that SNP 1517561 (alall4ser ) in exon of IL-1A4 gene was associated with higher risk of CHD. Compared with GG
genotype, subjects with 77 had more than 3-fold risk of CHD. Four SNPs in /L-1B gene were not significantly associated with CHD.
Further haplotype analysis did not find any significant association with CHD. [ Conclusion | These results suggested that SNP

rs17561 in [L-1A4 gene was associated with higher risk of CHD. This finding needed to be validated in further studies.
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Table 1 Characteristics of 5 studied SNPs

155 HEH et R fir S AER it SRR

rs number Genes Chromosome position Alleles Function Allele frequency
rs17561 IL-14 113253694 G/T AT 5(exon 5)+4845( alalldser ) G 0.917 T0.083
rs1143633 IL-1B 113306938 AG A% 4 (intron 4 ) +3877 A0.589 G0.411
1516944 IL-1B 113311338 A/G Ja 8h T IX ( promoter )-511 A0.525 G 0475
11143623 IL-1B 113312300 C/G Ja 8l F X ( promoter )-1464 G0.597 G0.403
154848306 IL-1B 113314578 G/A Ji 8 FIX.( promoter )-3737 G0.510 40.490
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Table 2 Comparison of basic characteristics between CHD cases and controls

At Wi (n=1003 ) X+ (n=1003 )

Variables CHD group  Control group

PEA(Sex) B (Male, %) 638(63.6) 637(63.4) 094
4 ( Female, % ) 365(36.4) 366(36.6)

4IRS (Age, years) 59.69+8.77  59.52+854 031

14 1 ( Systolic blood pressure, mmHg ) 134.6+246  131.6+21.1 0.004

&F3KJE ( Diastolic blood pressure, mmHg ) 82.0 + 14.4 825+11.1 045

IARTEFEH( Body mass index, kg/m?) 2446+351  2441+337 0.77

T4 ( Blood glucose, mmol/L, ) 6.66 + 3.63 532+2.00 0.00

JUHEEE ( Total cholesterol, mmol/L ) 4.50 + 1.05 5.08+1.30  0.00

Hh =15 ( Triglyceride, mmol/L) 173+ 1.24 1.69+131 045
W AR ( Smoking ) 75 (No, %) 435(43.5) 535(53.3)

J(Yes, %) 564(56.5)  468(46.7) 000

I A6 %5 ( Smoking index, pack-year ) 0.00
0(%) 435(43.5) 535(53.3)
0~(%) 281(28.1) 273(27.2)
31~(%) 283(28.4) 195(19.5)

K ( Drinking ) J&(No, %) 733(73.4) 681(68.3) 0.1
7 (Yes, %) 266(26.6) 316(31.7)

3 1ML 58 ( Hypertension, % ) 705(70.4) 342(349) 0.00

BRI 5 ( Diabetes, % ) 277(27.8) 63(65)  0.00

SR F N ( Family history of CHD, %) 111(11.1) 31(3.1)  0.00
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Table 3 Associations between polymorphisms of /L-14, IL-1B genes and

CHD risk
sy VAL Cases) MR Contols ) 6 o0, ) s OR(95% €1 )
Genotypes AKL HEI A MBI Crude OR Adjusted OR
Number %  Number %

1517561

GG 777 844 824 84.3 1.00 1.00

GT 128 139 144 147 0.94(0.73~1.22) 0.94(0.68~1.29)

T 16 1.7 10 1.0 1.7000.77~3.76 ) 3.06( 1.08~8.63 )"
1516944

AA 208 249 228 229 1.00 1.00

AG 45 464 491 493 0.87(0.69~1.08) 0.93(0.70~1.23)

GG 263 287 277 27.8  0.95(0.74~1.22) 0.90(0.66~1.23)
151143623

GG 315 372 361 37.1 1.00 1.00

GC 368 435 440 452 0.96(0.78~1.18) 0.94(0.73~1.21)

cc 163 193 172 177 1.09(0.84~1.41) 1.07(0.78~1.49)
154848306

AA 230 252 250 253 1.00 1.00

AG 415 456 471 476 0.96(0.77~1.20) 1.09(0.83~1.43)

GG 266 29.2 269 27.1  1.08(0.84~1.38) 1.19(0.88~1.61)
151143633

AA 319 345 349 35.6 1.00 1.00

AG 434 470 458 46.7 1.04(0.85~1.27) 1.00(0.78~1.27)

GG 171 185 174 177 1.08(0.83~1.39) 1.12(0.81~1.54)
(R Ja: FEEE WA, RERE. KRB GAHED, GRES B

JE g R E L K R # (Adjusted for age, sex, smoking index,
drinking, physical activity, hypertension, diabetes, and family history
5 GG # F A 5 ( Compared with GG genotype ), P =

of CHD ); b:

0.035,

23 IL-IAFIL-IB#$45 R 5 CHD# % A2 (& 4)

R4 ILI-ATNILI-B 215815 CHD %X &

Table 4 Associations between haplotypes of IL1-A, ILI-B genes and CHD risk

Mg W (Cases ) XHHR ( Controls )
Haploypes DU #amit @ fakie OR(9%CD)
Number (%) Number (%)
GAGGA 835 2 860 43 1.00
GGACG 520 26 481 24 1.11(0.95~1.30 )
GAACG 234 12 259 13 093(0.76~1.14)
GGAGG 78 4 73 4 1.10€ 0.79~1.54 )
GGGGA 60 3 52 3 1.19(0.81~1.74 )
TGAGG 52 3 61 3 0.88(0.60~1.29)
GGGGG 42 2 51 3 0.85(0.56~1.29)
HAth ( Others )" 185 8 169 7 1.13(0.90~1.42)
S5+ (Total ) 2006 100 2006 100 —
[ Ja: SNPs M 7 2| 4 4 51 H 117561, rs1143633, 1516944 , rs1143623

Fr 154848306 ( The SNPs from left to right are 1s17561, rs1143633,

rs16944, rs1143623, and rs4848306 ); b

R F <1.0% Hy A

A% A ( Other haplotypes include haplotypes with frequency < 1.0% ),

XS IL-14 L1 1s17561 13 35,5 IL-1B 11 1s1143633
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HATEBNF- B0, bR

1517561 5 rs16944 ) D’ {H 2 0.10 4}, HA1 SNPs [a] 19 D {EH-H
0.40~0.95, b v 215 3 BN -5 (25 580 ). A PHASE2.0

oA, i RIS A B A S5 SRR e A AR B
24 Fh B AR R X BE2H rh 00 i, A 20 A B4R IR Sk o 46 20
Xy BEAHIA, S4B AR B s ) 4H BT, ARECh
42; A 2N AL R A X A, ARy 42, 7E 20 Fh LA
F) B HR A 7ﬁ$1ﬁﬂ?$ﬁwﬁ¢@?£ﬁwﬁ$% 92%, 1EXF
WA P93%, 43518 : GAGGA, GGACG., GAACG ., GGAGG,

GGGGA . TGAGG ﬁ] GGCGG A 43 51 2 26 rpr PR3 700 45
B <1.0% WA I R MM, 2R 7R, s i 20 Fxt IR 20
H& BRI 2 A G L, P = 0516, RAFES
Logistic [\/IA43 M7 7~ , 545 % 0 = 19 GAGGA B HUAH e, I
A5 B AU ) R CHD St RIFTEGE 242 (P > 0.05 ).

3 it

A ) - X FRBFRREE R R, 500 T IL-14 BENAM R -5 -
1Y 2 S P 5 rs17561 Calal 14ser ) FURE R GG AH EL, HBEH
IS TT # F CHD (W fa B RN s 1 IL-1B 3£ A 1 () 4 1~ SNPs
55 CHD I fa b BETE G Aot . 117561 (% GT A TT 4
(KR35 L C- [ N #E 1 ( CRP) FEF 4 2 A SUKE I 2 & T GG
FERRY, PRI | PR BIRIARAS 2] T R 25T, A S
KB TTH AL B CHD (W fa R R, $87s vl e th F 28
7 5 1517561 38 328 2 M AL 2 0 N /K P AT 523508 CHD 1Y f&
B pERa N o 5 B SE IR 2 AP i ARG R S AT A EE, 2
FERISCI AT AT I G A4 R 27T DA &5 15%0~50% ", {1
AHFFE N B I3 M R R B IL-1A FN IL-1B |19 5> SNPs A4 4
I B 5 £ CHD A B 5 06T

IL-1 2 B RN . P 7 20 100 0 000551 9 UL 440 Y 439 1) —
R, JeJE B e B A AR IR - TL-1 38 el 15 S N
21 it 4 325 200 DR BT e 2 0 AR AT RS T P 2
BV By TN =B B e LA i 1| = e 11 N
HIPAR ST LA 5 55 433 Jy =Xk I /8- 9 LN B % $5 AR 5
HIAE W 4 FIAR B VE ;. TL-1 30 W] 3 2375 3 N B2 T
R 1 A 25 Y IR 5 TRIER, TL-1 0 AR B i 2
Sh Ok R A AL i = A O SR gl F X 2 A5 T AR S B
HEAFRBKEARRE, NS 5500 kAR (B
S, ARV T IL-1B 3L _E IR 8 FIX A9 3 2 A AL
(1516944 . rs1143623 Fl rs4848306 43 Wl T IL-1B HY Ji} 51 1 X.
) -511, -1464 F1-3737 &b ), 718 5& 5 A % CHD 1) HAfE 1
HZEJEHAR LIS CHD B 2%, flk () —Tiatss KB IL-1B I
) Z AR A5 rs16944( -511 AT e A ek o i — A st AR 2 s
TERRITRIFSEREABIE D e O i) 41 61, X B 49 451 ) 127, 55
Hh— T 5T R 22 AP AT 1516944 5 5600 ) 2 A TGk
{H4Y 2507 )5 & 305 CHD 1™ AR A 26, XHizbi ot AT
Sy EJEREAR IR, HORA TR AL S CHD fa i &

B  , AE DU R R IL-14 F0 IL-1B 3 A £ 254 5 CHD

1) 5y NS ZRANAT, A R E— 2 WIFR UE S

Bz, AW IL-14 A IL-1B FE IR F 1) 54> SNPs fif
WA T, ALK B IL-1A L H ) rs17561 5 CHD 45 SC 1k
PAREHL AT HT A B CHD 2 RN JRZH 1Y) B R0 AT\ i 1k 2
S0 KFIL-IAMIL-1B N Z 1S CHD C R, 77 2k £



FRAE S PEAE 2010 4F 8 1 %5 27 %5 8 ] J Environ Occup Med, Aug. 2010 Vol.27 No.8

- 479 -

B2 A RRVERIERZE SNPs, TERFEA RIS P R | Bk,

SE Lk

[ 1 ] ROSS R. Atherosclerosis--an inflammatory disease [J].N Eng J M,
1999, 340(2): 115-126.

[ 2 JHANSSON GK, LIBBY P, SCHONBECK U, et al. Innate and
adaptive immunity in the pathogenesis of atherosclerosis| J . Cir Res,
2002, 91(4 ). 281-291.

[ 3 ] DINARELLO CA. The interleukin-1 family: 10 years of discovery[ J |.
Faseb J, 1994, 8(5): 1314-1325.

[ 4 ] NICKLIN MJ, WEITH A, DUFF GW. A physical map of the region
encompassing the human interleukin-1 alpha, interleukin-1 beta, and
interleukin-1 receptor antagonist genes| J |. Genomics, 1994, 19(2 )
382-384.

[ 5 JTACOVIELLO L, DI CASTELNUOVO A, GATTONE M, et al.
Polymorphisms of the interleukin-1beta gene affect the risk of
myocardial infarction and ischemic stroke at young age and the
response of mononuclear cells to stimulation in vitro[ J ]. Arterioscler
Thromb Vascu biol, 2005, 25(1): 222-227.

[ 6 ] MOMIYAMA Y, HIRANO R, TANIGUCHI H, et al. Effects of
interleukin-1 gene polymorphisms on the development of coronary
artery disease associated with Chlamydia pneumoniae infection[ J |. J

Am Coll Cardiol, 2001, 38(3): 712-717.

[ 7 ] BERGER P, MCCONNELL JP, NUNN M, et al. C-reactive protein
levels are influenced by common IL-1 gene variations | J |. Cytokine,
2002, 17(4): 171-174.

[ 8 ] GABRIEL SB, SCHAFFNER SF, NGUYEN H, et al. The structure
of haplotype blocks in the human genome [J]. Science, 2002, 296
(5576 ): 2225-2229.

[ 9 JTHOMAS DC, STRAM DO, CONTI D, et al. Bayesian spatial
modeling of haplotype associations[ J ]. Hum Hered, 2003, 56
(1/2/3): 32-40.

[ 10 ] NAVARRO-LOPEZ F. Genes and coronary heart disease[ J |. Rev Esp
Cardiol,, 2002, 55(4): 413-431.

[11 ] WAEHRE T, YNDESTAD A, SMITH C, et al. Increased expression
of interleukin-1 in coronary artery disease with downregulatory effects
of HMG-CoA reductase inhibitors[ J |. Circulation, 2004, 109( 16 ):
1966-1972.

[12] fh, B RLZE, 40, 45 AN 3R -1 SERRL S 12T 5 48 L 5
ARG S [ ) ). T BES 2%, 2009, 4: 196.

[13 ] sRIEMY, B RZE, ISRV, 55 AR IBIERR 87X -511
P C/T I N 2285 o M B R BRI SRNE [T ], ARz
L4245, 2006, 23: 86-88.

(WA EH: 2009-09-02)
CHESCHlt: ARG i IRBE, o THEIE)

Ui |

WESARBEHAREEMESERTERIE

HEW, 2R, Fx

KT R B A B 40 8 (HEK 293T ) 4 B 5t & 5 (MT ) & 2 B A LA W om o o 7XA R A 10 pmol/L CACL % %
HEK 293T 0, 2. 4. 8. 12, 16, 20, 24h, 2.5. 5. 10, 20, 40 umol/L CdCl, %% HEK 293T 24h /&, MTT 3l & HEK 293T 4 7
3 M5 RT-PCR # I 4% % HEK 293T MT-1A, MT-1B, MT-1E, MT-1F, MT-1G, MT-1H, MT-1X % MT-2A mRNA % 3% # % 1.,
2 R B 78 CACL 77 2+ % HEK 293T 24 h, 10 umol/L CdCL % % J& , F& &t [8] MT-1A, MT-1F, MT-1G, MT-1H, MT-2A mRNA %
HATHERATEBRKAS MT-1X mRNA KT 8h ¥ B A& (P <0.05), 16h ik F| M4 (H 3 #5422 24h, 5 umol/L ML £
CdCL ¥ ¥ 91 & 37 %] HEK 293T 7 77, 5 xt B 4148 th 2 ¥ 0 it # & XL (P <0.05 ), MT-1A, MT-1F, MT-1G, MT-1H, MT-
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T LAE 5 MT-1F, MT-1G, MT-1H, MT-1X, MT-2A mRNA % 3£ & -F 2 # F&, I 5% I H 45 2 09 7] & - 800 A i [A] - 2% o
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