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[ ABSTRACT ] Aim To investigate a potential association of the gene polymorphisms of endodermis nitricoxide syn-
thase(eNOS) and N5, N10 methylene tetrahydrofolate reductase (MTHFR) gene with premature coronary artery disease
(PCAD). Methods The polymorphisms of gene eNOS and MTHFR were measured by polymerase chain reaction and
restriction fragment length polymorphism analysis( PCR-RFLP) in 131 patients with PCAD (PCAD group) and 131 non-cor-
onary heart disease patients ( control group), who were matched in age and sex. Results The frequencies of eNOS
G894T gene polymorphism (x> =2.072, P =0.355) and its T allele (x* =0.727, P =0.394) in PCAD group were not
significantly different from those in control group.  The frequencies of MTHFR C677T gene polymorphism T allele were
significantly higher in PCAD group than those in control group( x> =16.339, P =0.000). The frequencies of the three
genotypes (CC, CT and TT) were significantly different between the two groups(x’ =14.290, P=0.001). Logistic re-
gression analysis indicated that MTHFR 677C/T TT genotype was an independent risk factor in PCAD(P <0.05).
Conclusion The eNOS G894T polymorphism may have no association with the pathogenesis of PCAD in Han patients of
Swnan region; the TT genotype of the MTHFR C677T gene may increase the risk of PCAD.  The genetic polymorphism of
MTHFR gene promoter is associated with the susceptibility to PCAD in Suwan Han nationality.
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KA ( coronary artery disease, CAD) | f& CAD
A —FPRR IR 2 B, R BN R 4R e L, — B B A
FRIESE 58 3R A 06, WRoREse! > | Py je 2 —
FAL A AT (endodermis nitricoxide synthase, eNOS)
FEPIHE 7 AN Y G89AT Z87E A1 N5, N10-IF F 3%
DU BRI JE i (N5, N10 methylene tetrahydrofolate
reductase, MTHFR) 3K C677T 455 CAD B9 &K
A, B CAD RRIESUR AR H IS R_RAEA
[ B SCHR R A RS — B F T P A L
SEH 5 PCAD RYRIFSEHGE o FATTI 2R Wi S I
BRI A K 2 2540 (PCR-RFLP) 43 #1716, % 95 g
i XU PCAD 3 eNOS G894T Al MTHFR C677T
Z AR BT DL B A SR R 2 A I e
HIXDURARE PCAD IR EIC R, PCAD Hy-F-40)
IR NP N7 ey E PN N ERS

1 XN&MAE

1.1 HxRHR

ANk 2010 45 3 A ~2011 48 11 A 18 # % 0y
PCAD & # 3£ 131 4], 5 & 5 78 i, 4 53 il , 5 #
54.4+53 %, PCAD AN AU I HFEUTHE
— . ORFR S KEY (CAG) B A KL H
HXRAEARRG X MEFEDH — L &R
TR ERE =50%F % £ £ T HhE=30%;2 2
P AUAE 30 (AMI) ;B BR IH B8 ALAE 38 (OMI) , 5F
WHE B E I CAG £ R4 75 #],64 H CT
TR Bh Bk B G L B S AR AR 3R O B 56
Hp B 79, & 52 f, FH 53.8 £5.7 ¥, VU
WHO %M EHE v, FREDRIE 1 3,5
221 4F DL b K M0 RO (B AN B 1R R B 3 4R 3 A
FHFIEHDT 2L WHO B & AR AR E, & X
KA ERE N BN G S E=25 ¢, REAKHA
W EHRE N AR NS S E =100 g, EERE 1 £ DL
FHEAAGEZY RE ST R ENERITES
KR 45 B (BMI) ) ; 5 i JE B9 35 BF % B 2005 4 o
Bl By 6 & i R 45w ) 4 E 0 MR S AR, UK 8
JE(SBP) =140 mmHg (18.7 kPa) 1 ( 2 ) 47 % &
(DBP) =90 mmHg(12.0 kPa) ™' ; 4 % /& 4 W7 47
%08 WHO # % & R £ 1999 4 th 4 WA v . R
M4 (FPG) =7.0 mmol/L = £ & W 7 fn 4 =11. 1
mmol/Lm;%ﬂ%lﬂﬁﬁ@%%’]ﬁ%@(*ﬁi/\JﬁL}]lﬁ;f‘
W 7 6 48 F (2007 BR) ) AR H o Z B (TG) > 1.7
mmol/L, % fE & & (TC) >5. 18 mmol/L, 1§ % & i
EH (LDLC) > 3.37 mmol/L, & % E g & A

(HDLC) <1.04 mmol/L"' |
1.2 i

A NEHEHEFRZHELER 12 h L EFHER
ShE ikt 5 mL T EDTA 4% b, 8 T 4C A
BRAF3ANRR MM AEEL DNA, & M4
TE i E B A TR
1.3 E[EF4H DNA 25

K b £ T A 4 TAR N F] 4R G ey Bk o Ze
ML A AR & (%5 SK8224) R B | 4 e,
JEH 4 DNA, # Bty DNA H TE % #, B T-
20C R4 F
1.4 PCR ¥ 18

eNOS 51 ¥k it 5% (6], 51 W) 7| Fy: Lk 5'-
CAT GAG GCT CAG CCC CAG AAC-3', R 5'-AGT
CAA TCC CTT TGG TGC TCA C-3', MTHFR 3| 4%
5% CH[7], 54 7 7 5. EiF 5'-TGA AGG
AGA AGG TGT CTG CGG GA-3', T 5'-AGG ACG
GTG CGG TGA GAG TG-3', Fr& 5l 4w LT
EH T AN E A&, PCR ¥ R & A4k # K 50
pL, e #5474 2.5 wL(20 wmol/L) , # K
DNA # 2.5 pL (50 wg/L),TaqDNA % 4 8 2 ulL
(5000 kU/ L) ,10 x PCR Buffer # dNTP(2 mmol/L)
%5 wL,MgCl, % 7 pL(25 mmol/L) , % J& #n ddH,0
23.5 wL, 1# A Applied Biosystem & 3 3 (L 3 474
B eNOS 165 & % 4 95°C W& # 5 min,95°C % 1
30 5,64°C 8 K 45 s,72°C #E 8 40 s, 2EHEAT 35 M1
R ,72°C #E# 7 min, MTHFR 78 2 % % 4 94°C 7 &
PS5 min,94°C % # 30 s,62°C 1 K 45 s,72°C 14 50
s, 3t HAT 35 MEFF,T2°CHEAH 7 min, KB4 K g,
B PCR =412 2. 0% B J6 % i v ok, A 8 IR &
AR PCR ¥ 3 4 & |
1.5 EEYISHFSSERE

eNOS 1 MTHFR # PCR 4 3 7= 4 % #| i Ban
I#n Hinf I (H s A KENERE) RFAEN
VB AT R B, R KR SHAN 20 pL, H
FAYIEE N 1 L (10 kU/ L), 10 x H buffer ¥ 7 2
pwL,PCR =47 6 uL, #n ddH,0 11 pL, & -F 37°C K
BAE A 1 h,65C KB 20 min & E R M, &5 A
R CAR R 3% I e M HEAT LK, TR KR AL
THELER FILXBIER,
1.6 SEit=4bIE

B B F R % F) SPSS17. 0 3 - 41, # 4T % it % 4
W, #AXEAREMEERER X’ ¥, IHTER
Bhx £s F&, B4R B R ¢ A1 %A
Logistic B 747 &£ F A 5§ PCAD By 48 % %, H x i
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PR L (OR) #195% ¥ 12 £ (95% C1) % 7=, &
F AR 0.05,

2 # R

2.1 —RER

PRZE TS | A 0 25 4 B 5L A 28 Al RN AT L
PE(P >0.05), PCAD ZH A\ B H W M0 & L% BMI,
e I AR 236 W PR R0 238 X 1 i LA L 238 347 1
WETXBHAP<0.05;%1) .

R RAARHELZAMEER

Table 1. Comparison of general characteristics in two groups

TR BORL PCAD 41 Xif HE2H
B2 () 78/53 79/52
TR () 54.4 5.3 53.8+5.7
BMI(kg/m?) 26.6 +5.7° 24.5+4.1
WAR (1)) 69(52.7% )" 46(35.1% )
R () 57(43.5% ) 52(39.7% )
FRLE (1) 90(68.7% )* 53(40.5% )
WEPRIA (1) 36(27.5% )" 15(11.5% )
TC(mmol/L) 4.6+1.0 4.1+0.9
TG ( mmol/L) 1.8 0.9 1.7 +£0.9
HDLC(mmol/L)  1.2+0.4 1.5+0.4
LDLC ( mmol/L) 3.1+0.9 2.5+0.8

a P <0.05, 5% B4l b,

2.2 Hardy-Weinberg & 58

eNOS &K G894T KL A Kl 434y PCAD 4l (x* =
5.3041,P =0.07051) FIXF L (x* =0.03523,P =
0. 98254 ) ¥145 4 Hardy-Weinberg - 16 46 , B4 Tt
AR FE s MTHFR PR C677T JE K #0434 PCAD 2H
(x> =1.59389, P = 0.4507 ) FI X} BB 4H (x* =
2.46897,P =0.29098 ) L4 Hardy-Weinberg - ffi
R, A TR,
2.3 G894T EE C677T HEEEIIER

eNOS G894T 1 5 H 1Y% A K 207 bp, 45 i
Yl BB B AR A 43 g = L R B, 28 AR R TT
441, 7% 125 bp F182 bp WA~ A B, 2878/ GT
ZRET A9 207 bp 125 bp 182 bp =4~ F B B
AT GG 4ia T, R 207 bp — P HE(E 1),

MTHFR C677T 37 5, H 95 K A K 198 bp , #2 4
M) Je v B AN [R] 43 = A B Y, 588 R TT
a1 A5 175 bp F123 bp PN BE; 48R CT 2%
AT, 875 198 bp 175 bp F123 bp =/~ H Bt B4 Al
CC alii 1, 255 198 bp — A B, H1T 23 bp H/h

ARBETER A R HRAE AR A (K 2) .

M1 2 3 4 5 6

500bp
400bp
300bp

200bp 207bp

150bp
100bp

125bp
82bp

1. IRB—FULRSHE CRU4T EEBIIER 1.4.5
RUFER GG 41,2 NRAER TT 44T ,3 A6 RIAER GT 44
aF.

Figure 1. G894T electrophorosis image
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300bp
198bp
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150bp

100bp

2. N5,N10-TF RE NS MR IERE Co77T REBIER
1.3.4.5 WEER CCAiaT,2.6 NRAM CT 26T ,7 HRAR
TT 45 ¥

Figure 2. C677T electrophorosis image

2.4 EREBSHMEMERME

eNOS &K G894T FE[H il 43 A £ PCAD 4H 5%
A M EZREARIT¥E XL (X =2.072,P =
0.355) ;T 27 Je RIUITR P 41 22 b A Be 22 78
Y (x*=0.727,P=0.394;%2)

MTHFR 2£[H C677T % [H AL fii 7 PCAD 415
YRR R 22 A G it L (X =14.290, P =
0.001) ;T S50 J& AR AE PCAD 41 5 3 i T X 1]
H(x* =16.339,P =0.000;%3) .

2.5 eNOS E[E G894T #1 MTHFR & & C677T %
PCAD A3t BAK > REXE D

T eNOS JE[H G894T TT At/ H 4l GT
FUTT & R — DR BT o0 B, P56 1 [m] s 455
H eNOS FE[H G894T ) GG KL AIF MTHFR 3 [
C677T (1) CC FE PH 7Y fi JRURS: L OR B R X BE, GT +
TT 1 TT 44 .GT + TT F CT + TT 41443 515 % I
HEM, ZFHTRITFEX(P>0.05;5%4)
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®2. WRE—SHUAESHE 84T ERE R EMERESHE (4])
Table 2. Distribution of genotypic frequencies and alleles of eNOS

FE [N 7Y S B R AR
4 4H n
GG GT TT G T
PCAD 4 131 117(89.3% ) 12(9.2% ) 2(1.5%) 256(93.9% ) 16(6. 1% )
X 2 131 111(84.73% ) 19(14.50% ) 1(0.77% ) 241(92.0% ) 21(8.0% )
3. N5, NIO-TEFRENSHEERE C677T BERR S AR EMERAE (4])
Table 3. Distribution of genotypic frequencies and alleles of MTHFR
N S B AR AR
7 4 n
CcC CT TT C T
PCAD £ 131 32(24.4% ) 58(44.3% ) 41(31.3% ) 122(46.6% ) 140(53.4% )"
X HEZH 131 58(44.27% ) 52(39.70% ) 21(16.03% ) 168(64. 1% ) 94(35.9% )

al§ P<0.01, 5% B4 i,

F 4. eNOS E[F G894T F1 MTHFR E B C677T BEAEE B4 03T PCAD & 5 KU HIBX & 220
Table 4. Distribution of jointed genotypic frequencies of eNOS and MTHFR and jointed effect for incidence of hypertension

eNOS-G894T MTHFR-C677T PCAD 41 ( %) Xt BEZH (1)) OR 95% CI P
GG cC 27(20.61% ) 53(40. 46% ) 1

GT +TT TT 5(3.82%) 7(5.34% ) 1.402 0.407 ~4. 843 0. 591
GT +TT CT +TT 10(7.63% ) 9(6.87% ) 2. 181 0.792 ~6. 005 0. 126

2.6 MTHFR EREEEEKREZMNZEEA
JE& 14 Logistic [ 9 43 #r PCAD EI%\?, LA
eNOS JE[H G894 T J&[H I MTHFR KA C677T KA
AL PRI WA S BMI K S A I I A T
PRI . TC .LDLC \HDLC A HAF &, F- & LR X1, X2,
X3 X4 X5 .X6 X7 .X8.X9 X10 XI1, DI & &
PCAD JPH A8 E (Y) . H Forward: ward 87 IE 5%
% Logistic [RIIABIAY 4T 2 K 2 534, 25 eNOS %k

5. MTHFR EE C67'TEFBEEBEREZENZEEH
Table 5. The interaction between MTHFR and risk factors

PRI GBOAT HE[A A M W A s BMI, K T 52 | TC |
HDLC SRR B HIR, #— P LUEIFm ik &
FFAEPRIR LDLC \MTHFR J: K A [ 48 i | I B8
FE SR X1 X2 X3 X4, LU kA PCAD i RS &
(Y), H Enter ¥5#£17 Logistic /11530 #7, 45 3R B 7=
MTHFR JE[H C677T £ 518 TT K A& PCAD
RIRH ST FER 2R (P =0. 026338 5) .

fal & B S.E df Wald Sig. OR 95% CI
LR 0. 469 0. 124 1 3.625 0. 057 1.596 1.128 ~2.259

B VRS 1.393 0. 407 1 5. 681 0.017 1.227 1.009 ~ 1. 493
LDLC 1.268 0. 443 1 11.237 0. 001 1.050 1.033 ~1.068
TT KA 1.769 0.351 1 6.957 0. 008 2.991 1.928 ~4. 640

3 W @ J IR A M A AR B, 3 55 I & e O (LCAD) 345

PCAD (835 Sk ats R BB 19 3 22 h o o i 5 i

FEBE B v 3 2O 21 4 4 SR RE BE R AN R Y
PCAD HRBEH A HE USRS R R o) T %
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IR BN Dk il 448 BLAE . I, PCAD B £ 0%
JRIER A& B O WILBE BT EL 1], BB T % A5 4
M. CAG Z5 R /R . PCAD BFHEF £ M3 |
JRaBR O B BREHR | F UL 22 Wi R S, HOR R A ok
ARSI KR R0 € S, TR 18 1 B S Ak AR R A UL,
ARSIk A AR D) R B 8 fe o 2 L, SR e 4
DA T4 r R 8 AR )/ DL | O o B A R AR A 2
A A BN GRS ], RIEX PCAD 4
T FE T A B A B S

eNOS J& N B2 4 il b S Z M T BE & 1, 1S 1k 1Y
eNOS fifk LK &= — &L A (NO) , NO &N
B A0 7= A g — B B E T 2 T, eNOS 2 AR AR
NO FE— fif) 5 5 PR 1 il , eNOS 235 R, 9 J2 41 i
NO F3 bt 23 A oA | T 80K 1 41 i 2R 4 i
657 AL 40 L R s 200 B 2 A Ry TR 2, [T f
K—Z G40 915 5 B S 5 R T
WL RBAY) | = eNOS 7] 52z ok ke R 1k 1) &
", eNOS FE[H G894 —T L 751k A2 eNOS % [H
BE WL 28512 —, BT eNOS ZEH 7
AR5 894 (il IE G ZEAR N T, (H55 298 i B 14
T A GAG 75N GAT, 5350 H: 2 i i) A8 10 2
PRI IR (Glu, S 3L G) BB el K 4 & iR
(Glu298Asp , ZE Vi KA T) , Glu298 — Asp [ 48 X %
5 eNOS BAEM G MR, i o- SR TEAR S BT
e, A 520 eNOS RO 2, 2510 52X NO A= ik
AT CBESE R, eNOS JEP G894 —T £ 41k 5
CAD WA I A K, HL 3k Fl bH 56 4 5 b 3l o ik 55 1A
FAK, HAEARRE X ARG AR R 2 5
AR 25 5, Rl Ul 5 3 B DU A CAD 1
FASEMEAS T2 | 57 b i X5 ) 2 P4 I 3 X ) /D %
FOR ARG R, B AT % 3L 5 PCAD
IR MRS 8520 | Tsordia 25 BFSE 7R G894—T
LA 5 BV AR PCAD 4556, (B A 46 =2 i F
grah W AT A 5T WoR, 7E I g b DX DR
PCAD AMf G894—T 57 (MR 5 1EH N2 57 1%
AL L (P >0.05) , T S HE PR 1455 22 5
W EM(P>0.05),X 5 Nassar L [12) W BIF g 24
AL, B AR 22 5% AT BE 5 AN R R LA &% ] —
TR (1) 4 A [F) R M 22 ) 3t A A5 40 AR A B IR
AR ZESA K,

[F] 2 e 2R (Hey ) S — M & i LAY R 75 2
FEWR W B =R o AR AR T i R Rl ),
FEhl AR R S mE R TR, 4l
FH Ak g 18 2B 1 R i TR 5 48 T B s A5 7 )

RN o 2 R, BFFT I TR R e
R Il14E (HHey ) & CAD &% s fal 2, 51
Hey 7K F- Tt i 222 R R Dl st A% DR R R85 R 22T
EIFRsE M, 545 R 3R b SRR A i I 1 25 R & 2k 58
A T 5 | G T R i B 8 R R, & 8L Hey T
E A —MREEE AR, MTHFR 2 Hey Ui 72
TR SR — , T B 25 520 Hey MR . MTHFR
C677—T K 52748 & HHey & WL 15 I £, Y
%M MTHFR C677 —T 248 i}, Bl MTHFR & K 45
677 o s HY B HEL WA IE ((C) B M i g I ( T) 46
S ECLARA  AH N B 17 PN R (Ala) 88 e
BRETR (Val) |, i —A> 55 B2 O SF 10 2 IKBE 19 )7 51 &
AR HETT MTHFR A6 25 835 T % IO R
PESSIEIN, 05200 Hey 15 % A9 I8 #1817 5 50
%% Hey KFBA & T+ . H#jxt MTHFR 5
PCAD MY A W FE /0, i H 45 R AS — 3K, Xu
ZE U el e [ b T DU AR 9 (8- HR 437, 465
S CT A TT B PR AU AR T S50 5 PRUR TE
B4l SRR 22 A B g (X =6.82,5.1,P <
0.05) . #i[E Koo 4" 7E%k E PCAD A i
TEMMZE R, 1 Ranjith 27 7ER5IE PCAD ABE
HEN & BT A5 A B DR A s 191 4 5 o B A )
BMESTEIHE L (X’ =3.06,P =0.08), A
GYHT T P e DXL RE 131 5] PCAD £ 3% MTH-
FR CO677T R RIS S TR A0 a5 Rk S
X HEAH G, PCAD 41 TT JE R RURT T 2543 3 PR A % 4
TR, 2R A G FEE X (P <0.05), &R
MTHFR £ C677—T £ 5 F e th X 30U A FRE
PCAD #H5¢, 7F MTHFR C677T AJa) 3K % 5 PCAD
HyE S5 Logistic 181943 #r# 7%, MTHFR C677T £
APk TT FE A AN PCAD By 499 KUK

M2, PCAD & —Fh 2 K 3 | 2 5 H st 4% 19
o, A EA B KR (5 B — 2 AL R 1 B
i) ] R X & A B RE AR /N RS SR I BIE 5T
T A I AT 2 I DR B2 2 | 3ok A% 24 AL AR 43
TR AT 2 R 2 8 1 25 AP 9T, A TiE
HEAf I I PCAD & 2B 38t 1% 22 ML, o PCAD
A TN K AR Bl R R AL ET AR
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