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[ ABSTRACT ] Aim To investigate the relationships between homocysteine (Hey) and CHD, as well as the associa-
tions between Hey related single nucleotide polymorphisms (SNP) and CHD in Han Population of Northeast Sichuan.
Methods A case-control study design was adopted, the present study recruited 221 CHD patients and 210 age- and sex-
matched healthy controls from Han Population of Northeast Sichuan. The levels of plasma Hcy were detected, 4 SNP on
MTHFR C677T, MTHFR A1298C, MS A2756G, MTRR A66G genes were genotyped, associations between SNP, the lev-
els of plasma Hey and CHD were analyzed. Results (1) Plasma Hey levels of CHD group (15.39+6.89 wmol/L) was
obviously higher than that of control group(12.90+6.44 pmol/L) , OR of Hey was 1.060 (95%CI 1.021~1.100, P<0.05).
(2) There were no significant differences in genotype and allele frequencies of the MTHFR C677T, MTHFR A1298C, MS
A2756G and MTRR A66G observed between groups. By MDR between MTHFR C677T, MTHFR A1298C, MS A2756G
and MTRR A66G didn’t have interaction, between MTHFR C677T and smoking, TG didn’t have interaction. (3) The
plasma Hcey levels of CHD patients with MTHFR C677T CC genotype was 13.99+4.77 pmol/L, the plasma Hcy levels of
CHD patients with CT genotypes was 15.44+6.25 wmol/L, the plasma Hcy levels of patients with TT genotypes was 19.72+
11.51 pmol/L, the difference of the plasma Hey levels in CHD patients with TT genotypes and CC genotypes was statisti-
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cally significant( P<0.05).

Conclusion Hcy may be a risk factor for CHD in Han Population of Northeast Sichuan.

MTHFR C677T TT genotypes elevated the plasma Hey levels in CHD patients, the gene polymorphism of MTHFR C677T,
MTHFR A1298C, MS A2756G and MTRR A66G were not risk factors for CHD.
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x 1. BRASWHRA—RIGREL LR
Table 1. Comparison of clinic data in patients between CHD

and controls

X R ZH RN

AR (n=210)  (n=221y ©M
B[ H(%)] (64;?;;;71) (72ﬂ/26;w) 0.070
FMLER L[ H(%)]  93(44.28)  116(47.51) 0.089
BEBR I S [ 11 (% ) ] 32(15.23)  46(10.16) 0.133
FIGEH[ (%) ] 9(4.28) 15(6.79)  0.258
IR s [ 51 (%) ] 47(22.38)  87(39.37) 0.000
PREAER([B1(%)])

IEH (<24 kg/m?) 110(52.38)  110(49.77)

JERE(24~28 ke/m?)  86(40.95)  91(41.18)  0.920

B (>28 kg/m”) 14(6.67) 20(9.05)
FRE () 65.37£9.23  65.23+9.79 0.928
Glu(mmol/L) 6.70+2.39  8.17+4.83  0.000
TG ( mmol/L) 1.53£1.05  1.93%1.17  0.000
TC( mmol/1.) 474+1.03  4.76+1.21 0.880
HDLC ( mmol/L) 1.06£0.27  1.11x0.43  0.113
LDLC( mmol/L) 2.99+0.87  2.82+1.06 0.067
Hey ( pmol/L) 12.90+6.44  15.39+6.89  0.000

% 3. Hey KRR R S EUER MRAMM RAT B S HME

R 2. Bivm E EEIEEH Logstic @747

Table 2. Logistic regression analysis for risk factors of CHD

fEl & OR P1iA 95% CI

Mz (A 1.970 0.004 1.248~ 3.109
TG 1.345 0.005 1.091~ 1.658
Glu 1.125 0.002 1.045~ 1.212
Hey 1.060 0.002 1.021~ 1.100
BMI 5.525 0.005 1.668 ~18.303

23 Hey RKEBERSSUHEBORASHRAE
A EE 8]

MTHFR C677T , MTHFR A1298C. MS A2756G .
MTRR A66G TE5 L Cpg2H 5% FAZE I A 3 1 =k
% MTHFR C677T MTHFR A1298C MS A2756G Fl
MTRR A66G PUANJ PRI A5 TGI8 A2 Jk PR 78 A7 A
SE RN LR 43 A7 AR A X B2 5 e 4 P 28 TG
FH2EF(P>0.05;%3)

24 XEAMDR EZSWERSEEMNZEER

S%H MDR % MTHFR C677T .MTHFR A1298C .
MS A2756G MTRR A66G 4 /™3 R i i A7 5k K 5 3%
KA HEAE T R 3, 3% 4 D IEPFAL S 7R ORI &
B AEESC BAE (36 4) .

Table 3. Distribution of Hcy metabolic enzymes gene polymorphisms in CHD group and control group

Fe PRI TR R S5 A7 B (R XHHEZH (n=210) SR (n=221) X2 PiE
MTHFR C677T J: 1 1.853 0.396
CCHI[ (%) ] 81(38.57) 96(43.44)
CT B[ (%) ] 104(49.52) 95(42.99)
TT B[ B (%) ] 25(11.91) 30(13.57)
MTHFR C677T %54 £ A 0.239 0.625
C[Hl(%)] 266(63.33) 287(64.93)
T[HI(%) ] 154(36.67) 155(35.07)
MTHFR A1298C %t [X %! 0.193 0.908
AA BB (%) ] 127(60.48) 135(61.09)
AC EI[ ] ( %) ] 75(35.71) 76(34.39)
CCHI[ (%) ] 8(3.81) 10(4.52)
MTHFR A1298C 454y 3 [H 0.000 0.985
ALBI(%) ] 329(78.33) 346(78.28)
C[ (%) ] 91(21.67) 96(21.72)
MTR A2756G H:[H 1 0.262 0.915
AA T[] (%) ] 171(81.43) 181(81.90)
AG B[ H(%) ] 35(16.67) 37(16.74)
GG RI[ (%) ] 4(1.90) 3(1.36)
MTR A2756G %13 3 A 0.062 0.803
ALBI(%) ] 377(89.76) 399(90.27)
GLHI(%) ] 43(10.24) 43(9.73)
MTRR A66G F&[K Al 4.351 0.114
AA BRI (%) ] 96(45.71) 123(55.66)
AG BRI (%) ] 9645.71) 81(36.65)
GG HI[ B (%) ] 18(8.58) 17(7.69)
MTRR A66G 254 H: A 3.084 0.079
AL %) ] 288(68.57) 327(73.98)
GLHI(%) ] 132(31.43) 115(26.02)
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% 4. MDR Z 5 B E-EE E 3% B {FR&RE
Table 4. MDR models of gene interaction

St R 36 - A7 (A ) P1{E AR (—Et)
MTRR A66G 0.58 10/10
MTHFR C677T MS A2756G 0.75 10710
MTRR A66G MTHFR C677T MS A2756G 0.86 6/10

2.5 3%F MDR iE4#F MTHFR C677T 5IRER 3L
HEH
FESANEAR & Hey TG BMI #4248 5 R

% 5. MDR %44 MTHFR C677T 53Ir15 83 B /E &R

Table 5. MDR models of MTHFR C677T and the environment

] MDR X} MTHFR C677T 5¥RE: N &3¢ B AR 4T
AT, MTHFR C677T SWHH K TG HE 768U Y A sk
PEPASEESC HAEA (£ 5) .

s A 30, YAy (MR ) P1H X UE(—HE)
2 A 0.55 0.01 7/10
WAH TG 0.55 0.17 6/10
W TG MTHFR C677T 0.54 0.17 7/10

2.6 BVRAARREEERMIE Hey KT LR

YO 2H MTHFR C677T 22 2540 i = Fh L [
RIZ ALK Hey 7KF#E1T HLEE, R =4 0] 22 %
AGEit#E L (P=0.00) ; I LA, TT HEPIARLZH i
H Hey 7KF-(19.72+11.51 wmol/L) 43515 T+ CC JEH
RIZH (13.99+4.77 wmol/L, P<0.05) K CT K&K A 2H
(15.44+6.25 pmol/L,P<0.05) , MTHFR A1298C .MS
A2756G MTRR A66G Z 354 i, — Sk A B4 2 [A] 1
M3 Hey /KFHATIER, 25 ¥ G282 X (P
¥1>0.05;%6) ,

3 it it

LU 2 — ol 7 W N R B A e,
R B N RAIE KO 1 48 8 L 7E 8 4F T,
1969 4E McCully'? & 355 Hey 7KF- 1] RE 5 h ik e
WAL PRSI A O, Z 5 R RG34 & Hey 576
O i A A R A A VIR 5E . Hey TE
PRS2 R | 4E A= & B6  B12 J 22 Fh 0 i 4n
MTHFR \MS MTRR %5 7% 95200, MTHFR /& Hey
AR R A — - G Bl LT PR AR 2 5 30 Hey 7K
T WS ke B Ik R AT 22 P 9 A 6 A, E T A
LT B ARG i 2 192 MTHFR C677T ,A1298C Hi
AL, I HL & BRI 5 4 35 RS 5 e 0 P R 5%
P T A AR —80, HEEHM I, Manal %7 & B
MTHFR C677T TT 3 P AU findie Je N a8 o9 1) A
WA, 5 A TR 45 38 B 38 BB Y Mohammad
AELO) B X Y Jyotdeep 257 FILE 22 Y Sarecka-

6. BORAREREEMI Hey KFERIELE

Table 6. The Hcy concentration of various genotype in CHD

FEH n  Hey {E(}Lmol/L) F{E P1E
MTHFR C677T
cc # 96 13.99+4.77*
CT #Y 95 15.44+6.25° 8.45 0.00
TT #Y 30 19.72+11.51
MTHFR A1298C
AA Bl 135 15.88+7.72
AC Y 76 14.70+5.52 0.93 0.40
cc 10 14.00+2.94
MS A2756G
AA HY 181 15.74+7.13
AG #Y 37 14.16+£5.25 1.85 0.16
GG # 3 9.72+7.08
MTRR A66G
AA HY 123 15.50+5.23
AG #Y 81 15.20+8.61 0.051  0.951
GG #Y 17 15.53+8.53

a b P<0.05,5 TT BI04,

Hujar %8 0 SR} Mehlig 25" % s [A] A0 > ok 24 iR
I 2 5O 5 B G Bz PR 2% {H T 5 R AR ) 5 5 o
R IEW B R, BREMZATAT )
Sara 25U F1 Bahadir 251 W18 T AHRLI 458
X MTHFR A1298C %878 f 5%, Biselli 45" 4t i
MTHFR A1298C ) C 45 {3 J& PR S % 78 568 00 o 2H
S RRZH 4351 0.22,0.27 , I g% R A 28 5
SEOMRTICE . H Freitas 281 BF9E K IRAE I 49 F N
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HE MTHFR A1298C AA &R AU E 045 40 55 10 25 1R
Il Hey 7K, 3 H & Bl 1298 AA HE R B384 it 5 . I
1) £ RIS JYOtdeepm T 5o % A s b XN B AT
WF9E K% BE MS A2756G GG JE PR R B4 .0y 1L 4 95 1)
BRI, (HFFAE%E S I MS A2756G 5878 A4
TN U 9 2R KU . Brown %5 AF5T & # MTRR
A66G GG HEPH I 8 e Ui IR A I R 2%

FATHIBFFE &L, 3% Hey K EA7E 600 41 W
B TXEA | M2 Hey FHm nl REJE I AR JL 3 X I
TN 6L 00 975 119 f B8 PR 2, 9k o0 75 41 R MTHFR
CO677T TT F& K A WA = (% Hey /KF, i
MTHFR C677T .MTHFRA1298C .MS A2756G .MTRR
A66G TETEE N 2H e X 20 v T8 2 5 PR 43 A 4
RIS B H A A R, 22 R GITE X
[F] Rt A & B PR - R 6 PR - a5 ) I 5 AR
X PUAS SNP A7 57, 5 5680055 19 XU TE A 56 , 7 AT B
UEIAAEFRATT TR 58 (0 ARE o, 3X DU 4> SNP A7 506 52
558000 1 98 JC A Sk A AT B A U A~ 6
PRI T R N (LB A RO A 4K «
T, S BOLAE 5609 & 9 KU v ) VR FIATE SR AR AR
POk, T ZEFRATT G B 22 R AH G Y SNP i S AT
BRA AT, T BR8N A 46 WA | e i 3R
T s BRI | Hey TG, i A 58 B0 Tk & > 1 1
RN SR VI NS R SN 8 i A2
GrH A AT 2 - A B A iTRES S
st g X U~ SNP A i 5 3 S PR B R 2 22 [] 1 ¢
R MO, FATHIFFEFEAS 547 BR | AS Rl 5 4 b e
BTy, R Ak Sy IREA AT I6IE

ZE L AR EE R LW, MK & Hey /K7 1T A
555650095 0 XU AH 56 MTHFRC677T TT 3 PR # 5ef
o B8 I Hey 7K F B & F+ &, R & 8 MTH-
FRC677T MTHFR A1298C MS A2756G MTRRA66G
T L 250E 5 56509 KU AH 2

[ &% 30Hk]

[1] Nilsson K, Gustafson L, Hultberg B. Plasma homocysteine is
elevated in elderly patients with memory complaints and vsacular
disease[ J]. Dement Geriatr Cogn Disord, 2007, 23(5) : 321-326.

[2] McCully KS. Vascular pathology of homocysteinemia: implications for the
pathogenesis of arteriosclerosis[J]. Am J Pathol, 1969, 56(1) . 111-128.

[3] Vijetha S, Veena M, Krishnananda, et al. Correlation of serum homo-

cysteine levels with the severrity of coronary artery disease [J].

Indian J Clin Biochem, 2014, 29(3) . 339-344.

[4] Shi Z, Guan Y, Huo YR, et al. Elevated total homocysteine levels
in acute ischemic stroke are associated with long-term mortality[ J].
Stroke, 2015, 46(9) : 2 419-425.

[5] Manal SF, Eman AT, Nagwa MA, et al. Atherosclerotic and throm-
botic genetic and environmental determinants in Egyption coronary
artery disease patients; a pilot study[ J]. BMC Cardiovasc Disord,
2017, 17(1) : 26.

[6] Mohammad M H, Mehri K, Mehdi H, et al. Polymorphisms in
NOS3, MTHFR, APOB and TNF-a genes and risk of coronary ath-
erosclerotic lesions in iranian patients[ J]. Res Cardiovasc Med,
2016, 5(1): €29 134.

[ 7] Jyotdeep K R, Minakashee S, Rakesh KP, et al. Methylenetetrahydrofo-
late reductase C677T and methionine synthase A2756G gene polymor-
phisms and associated risk of cardiovascular diseases; a study from
Jammu region[ J]. Indian Heart J, 2016, 68(3) : 421-430.

[ 8] Sarecka-Hujar B, Zak 1, Krauze J. The TT genotype of the MTHFR
677C>T polymorphism increases susceptibility to premature coronary
artery disease in interaction with some of the traditional risk factors[ J].
Acta Medica( Hradec Kralove) , 2012, 55(4): 172-179.

[9] Mehlig K, Leander K, de Faire U, et al. The association between
plasma homocysteine and coronary heart disease is modified by the
MTHFR 677C>T polymorphism [ J]. Heart, 2013, 99 (23). 1
761-765.

[10] ##iAl, ® 52, AR, 45, H B RS Sk e ke &1k &
T AH G R [ R B s K TS (1], v [ B2, 2013,
16(8A) : 2 609-611.

[11] Sara S, Babak S, Mohammad B S, et al. 5, 10-methylene tetra-

[

hydrofolate reductase C677T gene polymorphism, homocysteine
concentration and the extent of premature coronary artery disease in
southern Iran[ J]. EXCLI J, 2013, 12. 437-448.

[ 12] Bahadir A, Eroz R, Turker Y. Does the MTHFR C677T gene poly-

[

morphism indicate cardiovascular disease risk in type 2 diabetes
mellitus patients? [ J]. Anatolian J Cardiol, 2015, 15 (7):
524-530.

[13] Biselli PM, Guerzoni AR, Goloni-Bertollo EM, et al. MTHFR ge-

[

netic variability on coronary artery disease development[ J]. Rev
Assoc Med ras, 2009, 55(3) . 274-278.
[14

[

Freitas AI, Mendonca I, Guerra G, et al. Methylenetetrahydrofolate re-
ductase gene, homocysteine and coronary artery disease: the A1298C
polymorphism does matter. Inferences from a case study (Madeira,
Portugal ) [J]. Thromb Res, 2008, 122(5) : 648-656.

[15] 5% 40, B8, TR, 5. S O FIRFR Ik ke B 5 R AR &
RN A2756G ZASPERIN [T ], FBM K24 - BT,
2007, 42(3) : 438-440.

[16] Brown CA, McKinney KQ, Kaufman JS, et al. A common poly-
morphism in methionine synthase reductase increases risk of prema-
ture coronary artery disease[ J]. J Cardiovasc Risk, 2000, 7(3):
197-200.

(MESCHmER V)



