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FEF SO S MTHFR 5 K 2 251
Lt 3% Hey 7K B AH Ak

WA, FAM, KEE, KUAZ
FEARYS T BE RGN TR, IR AT 154002

HE:. B TP EFEANEME NS (AML) 5T H 3P0 A BRI RS ( MTHFR ) 3% R 22 725 P K afi 3% [ 20 > e
Z% (Hey) AKFRIFHIGHE, ik B8R 2017 4F 3 F 5 2018 4F 6 A 2323897 M & 48 AMI 83 95 43 2 [ 4k
W f ) 88 BT X4 . SRAEMFGE XS G 25 M w ok L 264 7 AGE T, WAC 8 I i A 0 7R A= R B, (VB ) L ILIR TR
(UA) /K-, W 4R il 2% 78 Hey /K-, $2 B 40 i P 56 (N 41 DNA, e il MTHFR JE[R C677T o 5 1) 2 44 R A
Spearman 3%} MTHFR 3R 2285 F Hey /K AT e 40 B, X520 AMI (19 (K 3 3/F 47 Logistic A 507, &R
O WUREFEZH =5 1 He A3 o35 106 H A8 B2 Hey 7KSF =5 F- X0 R 2, UA VitB,, B P K IR F X HRZH (P <0.05,P <
0.01) . WAILFEMAOMA BELGITH2257 (P <0.01) D IAESEL T/T 3R Y B i, X HE4L C/T J KA LL 431
e s BB C SR SE RUATURAR T XS IR AL, T S50 SE PR 55 X IR 4L (P <0.05) s 76X IR 4 vp T/T Jk R Y
i) Hey ZKF- B EH T C/C EEFBI(P <0.05) ;.0 WUEALA H Hey /K5 T/T ZEp AL > C/T R A > C/C % A
(P <0.05), Spearman AHICHE /M HT 45 R i , MTHFR JE[F COTTT i fi 2514 5 Hey /KPR EFHIE(r =0.689,P =
0.000) , JAHLAF Y 71 BMI AR B G il & 55 52 i U 28 )5 , MTHFR £ [H C677T 23545 Hey KA #H G
(r=0.645,P =0.000) ; Logistic [71J3 43 #r&h S5 B 7R , 75 1ML 55 MR 5 Hey AKX R0 AMI 5 S7 G B R 2%, i
UA VitB,, \WFER¥5 2 AMI ({240 K 2, i3 =5 Hey 7K 8 1 AMI & 99 XU 2 I 2K Hey 1E8 35 1) 2. 336 &, 45ik
AR AML 5 MTHFR JE[F CO7TT 12250 i Hey ACF-FHE 48 UIAHDC , 12 S8 AMI a2
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Associations of young and middle-aged acute myocardial infarction

with MTHFR gene polymorphism and plasma homocysteine level
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Abstract: Objective To investigate the associations of methylenetetrahydrofolate reductase ( MTHFR ) gene
polymorphism and plasma homocysteine ( Hey) level with young and middle-aged acute myocardial infarction ( AMI).
Methods Ninety-five young and middle-aged AMI patients ( AMI group) treated from March 2017 to June 2018 and 88
healthy people( control group) at the same time were selected as the subjects. Fasting venous blood was collected for serum
detection of folic acid, vitamin B,, (VitB,,) and uric acid (UA) and plasma detection of Hey. Genomic DNA was extracted
from white blood cells,and MTHFR gene C677T locus polymorphism was detected. Spearman method was used to analyze
the correlation between MTHFR gene polymorphism and Hey level. Logistic regression analysis was used to analyze the
influencing factors of AMI. Results The proportion of patients with hypertension and hyperglycemia in AMI group was
significantly higher than those in control group( P <0.05,P <0.01). Compared with control group,the levels of UA, VitB,,
and folic acid decreased,and the level of Hey increased significantly in AMI group (P <0.05,P <0.01). There were
significant differences in genotypes between the two groups( P <0.01). The proportion of T/T genotype was highest in MI
group and the C/T genotype was highest in the control group. C allele frequency in AMI group was significantly lower and T

allele frequency was significantly higher than that in control group (P <0.05). In control group,Hcy level of T/T genotype
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was significantly higher than that of C/C genotype( P <0.05). Hey levels in AMI group were T/T genotype > C/T genotype

> C/C genotype (P <0.05). Spearman correlation analysis showed that MTHFR gene polymorphism was correlated with

Hey level (r=0.689,P =0.000). After adjusting for age, sex, BMI, smoking history, alcohol consumption and blood

pressure, the correlation between them remained (r = 0. 645, P = 0. 000 ). Logistic regression analysis showed that

hypertension, hyperglycemia and high Hey level were the independent risk factors of AMI, while UA, VitB,, and folic acid

were the protective factors for AMI patients,and the risk of AMI in patients with high plasma Hey level was 2. 336 times

higher than that in persons with normal plasma Hey level. Conclusion Young and middle-aged AMI is closely related to

MTHFR gene C677T polymorphism and elevated serum Hcy level ,and both of them are the risk factors for AMI.

Key words: Acute myocardial infarction; Homocysteine; Methylenetetrahydrofolate reductase gene polymorphism;
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FhiEn  DNERAE I R L o I | 7 IR | e I e
JAMI 9 FE 6 R 2, {H 3 A REAR R AMI g IR
Hey J& ARR DA SR B 2 TR 0 AR =4, 2
TR 58 2 W1 Hey 5 14 T2 A% 30 ok B B £ 1 AH
FKB L HRETE R H, Hey KT THE , W26 i 2% 9 R
T, Wi s Hey FEARSS O 1489500 10 & A=
AR, S PO & R 346 J i ( methylenetetra-
hydrofolate reductase, MTHFR ) 7 -2 i vp B A &
FVEH . Frosst {5 & 38 MTHFR JL[K b C677T {if 4,
RAF A A R (Valine , Val ) 7725 S TH 2 12 ( Ala-
nine, Ala) , H. MTHFR ¥k F# /%" . MTHFR J& Hey
I FRA Y S B, MTHFR 3[R it [ S 3300 7% 1 53
W, WTTZ RN K Hey KF BF I, ARS8 38
AMI 5 MTHFR $£H 2 2850E & Hey (R, LI
ffy MTHFR & [R 2 25 P AMI 1940 56 1, 30 AMI
(TR AR TR S %

ARSI

L1 —f&FH #2017 423 H 2 2018 46 H7E
ARBEHSZIRIT I Th A AML 835 95 i iF5E 4, [+)
WA B AR 1) ft e & 88 i Sy X R ZH . WF SR 4 55 50
1], 2 45 15 AFE Y 25 ~ 55 (40.24 +9.85) % 5 X} IR 41
5 48 4], 24 40 {5 ; A 22 ~ 56 (37.56 £ 10.31) %,
PIALARS PRI L8 25 S T ge it 22 L (P >0.05)
AR LR BEACFRZ By e . IARRIE: (1) FT
AMI BB 4 AMI IS IbRifE"® ;5 (2) %F HAZH A B
TohhAE R 5 5 (3) T A 2 B S s W) . HEBR bR
i (1) B R R L L FR i 5 (2) U 91
A=K By, MRRAEE MY Hey /KF-3 5 (3) SBA T
B IIBEA 4  HAR BRI 5

1.2 Fik

12,1 MEACRE DAL E AR — H i RRAE

23 JEFRIK IO 6 ml 23 A WAy, — 1 % IR & 20 min,
2 500 t/minE.0> 15 min, WE FEIMEE T -70 C
VKFATRRGE ; — 1 BT £ — e DU £ 1R — 4l ( Na, EDTA)
PrEEE 3 #55,2 500 r/min B0 5 min, 53 B I
KET - 80 CrkAHZEHIRA, &2 H AT
- 80 CLRAF, Kl MTHFR &K 2750k X ALK
Af SR 4 i ik i 6 ml, A [R] D 2 Wi 4 i 2 L I vE L A
il .

1.2.2 AARFEARAGI X b3 T i 4 ol i gk A 7
iz e & By, (VitB,, ) . I /R B8 (uric acid, UA) &4k
fERFREGINE . UA fifi F H 57 7080 4= [ sh A= L4 #T
SRS 5 W22\ VitB,, fff F 78 [ 2 [ B ) ELECSYC-
2010 4= H oAb A7 A O S g 3 A AR, 1 H &l
KB AR A HEA T R I 4

1.2.3 3¢ Hey ZKSFREIN bR o388 i 2% 2047 1f 2%
Hey 7K #6530, 4 JH] Roche P8O0 4 [ 2 A= Ak 43 H1 X
e, & A At usR A AR A RA R, Hey
ZHAH 0 ~10 wmol/L, >10 pmol/L B4 &5 Hey,
1.2.4 MTHFR N ZEPERI 045 0 5206
S L2 DNA, R T 22 B8 il 5% 58 4 2 I 2-
BRI N DD A B B 2 A8 B R (PCR2-RFLP) 3
# MTHFR C677T LA FBf. PCR S J% £ /4:94 C
30 5,65 C 45 5,72 C 45 s, 5 )5, 72°C F 4E fd
7 min, 3 E A Y EARAE B A0 (NCBL) £ 7
frif) MTHFR CO677T )3 55 47 5| i it , i
5'-TGA AGA GAA GGT GTC TGC GGA-3', Fi#:5'-
AGG ACG GTG CGG TGA GAG TG-3',5|¥1H i
TA M. P =2 Hinf BEYT, 2% S5 5 v vk
Sy EHEI =Y, B G AT IR £ BE Y, I £ 41
LRI IS UK DNA 8 €8 455 AT LS AN 437, 1
WL PR 7

1.3 itk A SPSS 20. 0 B4 E4 7 S04 Ak
P, THETOR x x5 o, AL HLECR ¢ K5,
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P =K Lo B8R FH 7 22 53 A S P LE 5/ LSD -t
F 5 5 THECR R HIRAL (% ) R, R x° K s 4G
PESIHTR F] Spearman ¥, X520 AMI ) K 2 47 Lo-
gistic B8, a=0.05 NG KA,

2 5 R

2.1 Hma—fEFH A A ARe iR P4 BML,
WA R R R P 2= S TS iR B (P >0.05),
Y1 R = (WA A o N1 s o N 3 T
KB F X IELL (P <0.05,P <0.01) , UA. VitB,, . i}
FRIKTAR T XS BRAL (P <0.05,P <0.01), W& 1,
2.2 #40 MTHFR A K C677T 4% & & B & & 545 4
3 S Ve T EA R R B B SRS BN W FEAE TP
WL SRR A A i & it 22 55 (P <0.01) , >
WUBEZEZH T/T 5[5 AU L 51 fi ey, X HEZHL C/T JE PR AR
Eo il dne i o A5 3 R 45 R o, O US4 Y C %5
A7 PR 3R LG T 0 R, T 4% o7 5 PR 238 v T % R
WA FENERBR S M ARITF2ER (P <
0.01), W2,
2.3 MTHFR 2% H C677T 12,8 % &M 5 e Hey K
o P AN MTHEFR C677T 2 [ A Hey 7K
YIARHIE], SR T/T KN R Hey K F B E5
T C/C KA (P <0.05) 5.0 UL ZH i Hey 7K
ET/TRRB >C/TRRB >C/CHERAB(P <
0.05), A ¥ LL T/T F KM Hey K F A, W
%23,
2.4 MTHFR X% B % A Hey K- 6948 % Mo A7
Spearman AH M43 M1 45 B I 78, MTHFR 2[R C677T
fimiZ 8PS Hey KPR B EAMIE(r=0.689,P =
0.000) ; ] B 47 % P J51) BMI IR S AR il e 55
1 WA—MEABAELEROLEE (xx5)

R E G, MTHFR J&[H CO77T i i 255 Hey
KA A AH e (r =0. 645, P =0.000) ,

2.5 ®vm AMI B Z 9 Logistic )2 54 LUEEHX
Az AMI g PR 722 55, AW 2R BMIL, 35 0L 5 I
¥ UA VitB,, M8 Hey 7Kk B 28 £ 47 Logistic
[HEAHT, 25 F B 7R, & I | = UK L &5 Hey 7K
SR AMI (00 S7 G R PR, T UA L VitB,, | iR 1
J2 AMI JLRIP R R 3K Hey ZK-F B89 AMI o 56
JEIMIKE Hey IEH &Y 2.336 5, WK 4,

31 it

AMI 2 5450 il A ™ o A 35 N SIS (a B Y0 1l A8
PR, R AR R TP AR AMD R 3R SET- R B3
Hav . 235 R, Hey ZKF-LL K2R Hey 7KF-1
MTHFR B[R COTTT 3 i Z2 35 S 5 ) AMIT (1) 15 [
Wz "7, F Hey a5 @ i | 5 08 25 b A 1
F B AR 8, 175 & 2 PR BEAE O WUEEAE AR 1 A4
St L BIRTE R BT o LA 0 1) 5% T REAT L
AL, = Hey ZKSF- ] TR I8 I A87 P B2 200 Ji 2T 9% Tl D
PG mRNA 3k, bR 25 55 il S50 Py il e
mRNA 3k, BEARLT 7 R G0 0 M, 38 e i A 2735 )
REZETL , S 1 3l Bkoky RE A AL BEHOANRR I B il A 9 A=
ﬂl?’yﬁ%m s Hey 7T 38 10 ifin 8 v i /N A 10 25 BF 4 ; Hey

AE 5 1L 4 i 2R A 2 38 A OC, 42 2 Il i 1Y OB
BSZ OSSR Hey AKOF AT A Rk 3 AMI Y & A
R,

Hey 7EAR N & &85/, BRETAFFEIA M52 0 Hey 7K
SRR R 322 A ) SC BB MTHER C677T & [A]
LA KR VB, AF ARG MTHFR | b6 ik B
4 )% fif ( cystathionine betasynthetase , CBS ) & Hey {1

F3 FWHPARE MTHFR C677T ERE K Hey 7KFLLE

s R (n =88) LAVESEAL(n=95) /1 (i P (pmol/L,x £5)

WA [ (% ) ] 33(37.50) 40(42.11) 0.404 0.525 215 % c/C C/T T/T
Pl (%) ] 35(39.77) 42(44.21) 0.369 0.543 o 88  7.69+0.39  8.61+0.98 9.34+1.01°
FILELBI(% ) ] 30(34.09) 59(62.11) 14.352 0.000 OUURIZE 95 13.94:1.67  16.50+1.35° 21.31+1.23%
A IBEL B1(% ) ] 28(31.82) 46(48.42) 5.228 0.022

23.06+ 2.31 23.59% 216 1.604 0.110
300.05 + 70.51 267.56 + 65.32 3.236 0.001
385.63 £150.21  345.06 +124. 81 1.993 0.048

8.89+ 3.06 5042+ 2.84 7.956 0.000
8.94+ 2.16 18.25+ 2.68  20.383 0.000

BMI(kg/m?,% +5)

UA(pmol/ml,x £5)
VitB, (pg/ml,x +5)
R (umol/L,% +5)
Hey(wmol/L,x £5)

*2 WA MTHFR BERZREMERRELLE 61(%)

" " A e
45 b c/C c/T /T C T
poyiet 88 20(32.95) 47(53.41) 12(13.64) 105(59.66) 71(40.34)
DWUEFEA 95 23(24.21) 28(29.47) 44(46.32)  74(38.95) 116(61.05)
il 23.558 15. 685
P 0. 000 0. 000

5 C/C BEEALEE, P <0.05; 5 C/T SR A AL, P <0.05,

£4 I AMI BB EZE Logistic [BI745#7

wmEE B SE  Wady* P ORfH 95% CI

LR 0.541  0.251  4.644 0.016 1.718 1.206 ~2.446
e I 0.578  0.329  3.083 0.033 1.782 1.264~2.512
UA -0.530  0.265  3.995 0.021 0.589 0.405~0.856
VitB12 -0.398  0.201  3.920 0.028 0.672 0.492~0.917
iR ~0.611  0.415  2.164 0.045 0.589 0.331~0.891
Hey K7 0.848  0.317  7.163  0.001 2.336 1.856~2.942
WA 0.380  0.203  3.500 0.056 1.462 1.056 ~2.024
el 0.497  0.312  2.534 0.064 1.643 1.168~2.312

BMI -0.199 0.563 0.125 0.108 0.820 0.325~2.067
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