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#RWL ,FEW ,BEW ,FE5H’
Q. TEHEETARER FIRKEF¥KMERHERBFEXF, B HHE 533000;
2. FIRKEFHMBEERMAENA,H HEE 533000
3. FIRKEFHMBERERA,® B 533000)

W E.BH #HitT ¥ EWA B L EBE (methylenetetrahydrofolate reductase, MTHFR) # & i £ & 7 5 &k o M fig 2=
¥ (ischemic stroke,IS) F B M X £ . ik KA £ LM PCR H A, x4 200 ) IS & # faxf B % th MTHFR % H
HAEE A rs9651118 A1 rs1801133 #AT 4 A, I8 rs9651118 A0 rs1801133 2 F Al An 6 fr 22 F A 4 2 £ IS & # Fu xf
BHrowthpfER, GR AISEFFMEE T, 965118 HEAAMEMEIA TN EX AL FEAITEEL(P >
0.05), fE&, 4tk rs1801133 CC £ B A , TT X HA K # TT+CT XZHAZEH w ISE LXK (OR =2.51, 95V CI .
1. 14~5.55, P =0.023; OR =2.40,95% CI :1.10~5.23, P =0.027), W4 MU CERMERA . TER LAY
ZE A IS B A RS OR =1.44,95% CI :1.04~2.00, P =0.028), %it MTHFR 3 H#% % % % {1 & rs1801133 7
BEISHRUMX . ZERT T ISHNETANELE — g REA.
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Correlation between the MTHFR genetic variation and susceptibility to ischemic stroke
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Abstract: Objective To explore the relation between the genetic variantion of the methylenetetrahydro-
folate reductase (MTHFR) gene and susceptibility to ischemic stroke (IS). Methods PCR with single base
extension was adopted to detect the genotypes of variant loci rs9651118 and rs1801133 of the MTHFR gene a-
mong 200 IS patients and 200 controls. This study moved on to compare the distribution differences of geno-

type and allele frequencies of rs9651118 and rs1801133 between IS patients and controls. Results There was

no significant difference in the frequency distribution of genotypes and alleles of the loci rs9651118(C P =>0. 05).
However, compared with the rs1801133 CC genotype, the TT genotype or TT+CT genotype significantly in-
creased the risk of ISCOR =2.51,95% CI :1.14~5.55, P =0.023; OR =2.40,95% CI :1.10~5.23, P =

0.027). In addition, compared with the C allele, the T allele also significantly increased the risk of ISC OR =
1.44,95% CI :1.04~2.00, P =0.028). Conclusion The genetically variant loci rs1801133 of the MTHFR
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gene may be related to the susceptibility to IS, and the results may provide some guidance for the prediction of

IS risk.
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e i 4 i 26 1 Cischemic stroke, I1S) &2 {5 %
UL P T I A AR R e R AT R A T 2 R A
RER, A& 10 4 BIRE 1S KR MERE — 1
B ETFHR SIS BB R T RN BB AR
18 EE BB 1S 5 DR 25 IF 5 8 oA B 2 S — 0030 i
HEMWAES . W H 3 PO A R i )5 B (methylenetet-
rahydrofolate reductase, MTHFR) & A4 P [5] B4 2 Jie
Z 2 (homocysteine , Hey) A1 9 — > ¢ 8 B , & %t I
Wb Hey #EH57E — A IEH K L HA EE/EH .
AR ST K L. MTHFR 2N & 57 1S &k 4k, |
WEAR 5 5 1S By et 1) 6 F At i R 58 I # s 0
HY T 5 R 3t A% 728 S5 A0 O 6] N b 4 A A 28 50, TR oA
i) N0 S I vk IR A7 22 30 . ik H A, MTHER
B A AL A T 05 rs9651118 Al rs1801133 5 IS 5k
PERAR PR 724 BE 8 . Rt A BF5E % MTHEFR
Ko A AL A F o 05 rs9651118 Al rs1801133 5 1S 5k
P 11 R G 1 SR TFE SR
1 WHRE5FE
1.1 X% JEGI4HR 2018 4E 1 A 1 H—2018 4 6
30 H B4 VLR B2 2 B B B2 B i 28 9 BHE B 1Y
200 ) IS B . BOI IS B E MM A LR FE A
T R 25 2 e B i 2 e o 4 1 B I 2 00 I PR RE AR
WEILAR BUAR TR Z BRI e 2 nE R 8
A2 W . AT B2 HE bR B kM IS, i AR
o VR T I A IR MG T B e I It

ischemic stroke; MTHFR; gene; variants

O R T2 5 S At D DAT 3 S50 i A v R i DL A B 1 g 2
e Bl 131 B, % 69 Bl AE R 49~88 X,
AR (61.45+ 9.07) %, X B4l A 2018 4F 1 H 1
H-—2018 4F 6 J1 30 H B4 VLR % B 2% B s 2= B it
10 IARKL Y 200 24 FE s . AR I PR, o A% v I IR
SIS 5 M AR AR A 4t T R R AR 2 A [ 9 L AR 5
Xof HE 2 HE B i R o B g A s LR E RN s AR PR L A
B et AP0 IR A xRS 130 1,
2 70 B AR 46~80 %, AR RE (60. 4146. 700 %,
A I O AR AT A VT B B 2 B B B B 8 B 22 01 25 it
W S T e RN IR S L A B R R R 1S .

1.2 ik

1.2.1 PCR Y HHHEL 2 mL 5 ) ol %) 18 2 & ki,
FPEE I 40 it 55 R 20 DNA (Transgen 2 ) Jg — 80 °C
4% . M National Center for Biotechnology Informa-
tion | F# MTHFR 3K 4 JF# %) , £ Primer Premier
5 1 ff (Premier Biosoft 24 7)) % it MTHFR A& A j5t
75 S i 5 rs9651118 K rs1801133 ™ 14 Al 4iE fif1 5|
Yol B A T ARG . 5I9EBNE 1 PR,
20 pL B PCR WK & :2. 0 pL B 10 X PCR X i 2%
.2, 0 pL 19 0. 3 mmol/L dNTPs, 45 1. 0 L 9 10
pmol/L EFUE5I4,1. 0 U ) HotStar Taq DNA %
4 i (Qiagen A7) ,50 ng ZEH 4] DNA, PCR Jx i
J%:94 °C 15 min; 94 °C 30 s, 60 °C 305,72 °C 20 s,
3 35 MEH ;72 °C 10 min,

*1 MTHFRERFEBEETRMAE rs9651118 & rs1801133 F G FIFEM S| 4
7 45, 514 73
rs9651118 s 5'-GCAGCTGGTTCCACAGAACT-3'
T UES 5'-TCGTTTCGGAACTTGGCCTT-3'
S AR 5 -TTTTTTTTTTCATGATGTCTTAACTCACCTGAGATA-3'
rs1801133 s 5'-CCTCACCTGGATGGGAAAGA-3'
TSI Y 5'-TGTGCTGTGCTGTTGGAAGG-3'
FEf 5] Py 5 -TTTTTTTTTTTTTTGAGAAGGTGTCTGCGGGAG-3'
1.2.2 FEEAA  {FH MagS % Bk EE R MR 5 & a4 B, KR A Hardy-Weinberg &t & 5 1 %6 I

(HBEMEAFD 4k PCR 7# 4, #5iF 17 SNaPshot
B 3L % A1 2 W ( Applied Biosystems 23 @), JZ W 72
J¥:96 °C 2min;96 ‘C 10 5,50 C 55,60 ‘C 30 s, 25
MEER 34 C forever, JE7= 476 6 445 B UK AL CAp-
plied Biosystems /A ®]) I ¥, £ J5 i /1 Gene Mapper
(Applied Biosystems 2 &) fift B B Ik &5 31

1.2.3 @its ik i SPSS 17. 0 #1714k

MTHFR 3 [H 38 1% 48 S 7 55 i BER ARk s T NS
TR % HE N Ensembl 045 B (http://asia. ensembl.
org/index. htmD ZR I ; (i I £ A6 56 %oF Ho 4F % 43 41 22 5+
AT ° A0S He ] 43 A 22 53 5 6 1T Logistic [1H 43
BT MTHFR JE N 5t 4 28 57 o7 i 2 D 78U 14 o7 5 [A] 73
TR ATAR SIS By Ik i A S P T EE B HE (Odds
Ratio, OR ) K F 95% & {& X [i] (Confidence Interval,
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CI ) FRIR 1S KAz (AR X JRUIRS: B2 [ B 8 P 4 J31) R AT 1%
KIE P A, #/KHE=0.05,

2 &R

2.1  MTHFR % K 8t 1% 28 5 £ &l rs9651118 K&
rs1801133 JEH ARG 45 R A5 MTHFR K
WAL S S S rs9651118 B rs1801133 Jit (A 2 46 ) 4%
7R  MTHFR 5 K35t % 748 54 88 rs9651118 4£7E 3
FhEEPI B, 23 5] TT.TC 1 CC, Sanger I ¥ 45 5% 4
1R . 75 rs1801133 FFEAE 3 Flt 35k K &L, 43 51 4
CC.CT Ml TT,Sanger M JF 45 R WK 2 Prox .

I
HERATT HERHTC HPFERCC
B 1 MTHFR # B SNP rs9651118 4 Sanger | /7 % £
‘1 4 t
HERRCC HEFETCT EREATT

B 2 MTHFR # B SNP rs1801133 4 Sanger | 7 % 2

2.2 MTHFR 3 A i & & 5 {7 55 rs9651118 K&
rs1801133 FEAN [l Ml X N B 1y 2 A %f Lk A B
IS 4 XS REZH () AR I A ) 22 S+ BB 14 B L (P >
0. 05) , [a] B 5 20 F 58 %F 42 ) MTHFR 3 [H 3 14 48 57
{7 5 rs9651118 K rs1801133 KeXN K143 1 #4545 Hardy-
Weinberg 8t f& V- fiif 2 i, B A R BEIRMR R, R
[) i1 X\ B rs9651118 K rs1801133 Jt P& 750 1 45 £ Jt
PR R AT SR 1) L 8 SR 40 3 2 SR 3 s . AR5
MTHFR 3 K 8t % A8 57 45 rs9651118 TT . TC il CC
3 P PR BY AE XF BRCZE R B R A il S 34.00%
47.00 % F1 19. 00 % , T, C 2540 3 K RY 75 X 1 2] o %) 4
RN 57.50% ,42. 50 % AR ABES T A FEA
ZH TR 1 R T A R B R v A R XN R 1 0 R )
MERAGITHEXCP >0.05,HE5hEIL 5,
Je H A2 | 04 JE 5F bR 0 K 30 L 2% R 2R K IR b
XABEMWESAERAGIFE X CP <<0.05),
AW 5T MTHFR 5 [N 38t 1% 28 5 7 5 rs1801133 CC.
CT #1 TT 3 FhF& F #AE XF B4 P 5 50 % 45 5 R
63.00%.32.00% Fl 5.00% ,C, T %5 3 K 5 7 X} B8
AR A B R 79.00% .21, 00% , A BF 5T N BES
T NS AL T3 e e e 2 B R v A R DX
HIAR R 0 22 F G # B L (P >>0.05) ,HE 5
FEb a2 B R Z | 04 BE 5 4 L R K 7 B 2 R 2R
KIRHLIX N BERII R i 2 R A RIT# B L (P <
0.05),

R2 AEAMRANE rs9651118 ERBMEMEFABFT RN LS

FEH A/ % LA %

PN n P XZ P

TT TC CcC T C
ARHFF 200 68(34.00) 94(47.00) 38(19.00) 230(57.50) 170(42.50)
g 1 5 99 33(33.33) 45(45.45) 21(21.21) 0.207 0.902 111(56.06) 87(43.94) 0.112 0.792
r [ A g it X 105 31(29.52) 50(47.62) 24(22.86) 0.935 0.627 112(53.33) 98(46.67) 0.971 0. 345
rh E AL 103 54(52.43) 38(36.89) 11(10.68) 10.238  0.006 146(70.87) 60(29.13) 10.327  0.001
Jé HF 3% % 99 99(100.00) 0€0.00)  0(€0.00) 116.986 <C0.001 198(100.00) 0€0.00) 117.571 <C0.001
VHPEF P A 107 82(76.64) 24(22.43) 1€0.93)  54.790 <C0.001 188(87.85) 26(12.15) 59.094 <C0.001
TH 2 KKK 102 49(48.04) 41(40.20) 12(11.76)  6.272 0.043 139(68.14) 65(31.86) 6.431 0.013
EoRNITHEREEAL VO TEF,

xR3 FARAMEAE rs1801133 EEBME M ERBF RN LR

FEF A/ % e S SRV

Ag# n Xz P Xz P

TT TC CcC T C
N 200 126(63.00) 64(32.00) 10(5.00) 316(79.00) 84(21.00)
8 g 1 99 65(65.66) 30(30.30) 4(4.04)  0.264 0.876 160(80.81) 38(19.19)  0.267 0. 667
r [ A R X 105 54(51.43) 42(40.00) 9(8.57)  4.240 0.120 150(71.43) 60(28.57)  4.377 0. 054
i db st 103 30(29.13) 50(48.54) 23(22.33) 38.846 <C0.001 110(53.40) 96(46.60) 46.684 <C0.001
Je H R iR £ 99  83(83.84) 16(16.16) 0(0.00) 15.272 <C0.001 182(91.92) 16(8.08) 15.873 <C0.001
PGP {7 LE A WY 107 30(28.04) 59(55.14) 18(16.82) 36.767 <C0.001 119(55.61) 95(44.39) 36.936 <C0.001
Hir L 22 R ZROK IR 102 85(83.33) 17(16.67) 0(0.00)  15.019  0.001 187(91.67) 17(8.33) 15.565 <C0.001
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2.3 MTHFR % A it & 28 5 i £ rs9651118
rs1801133 5 1S 5 Bk pAH 6 MTHFR J 8 33 %
S A rs9651118 M rs1801133 5 IS By Bk il #H 56
PEOM BT AN 4 Frs . MTHFR 3K 3844 48 53467 5
rs9651118 TT.TC 1 CC 3 3L K A AE 1S 21 i [l 4 %
A3 5IR 34.50% .45. 00 %6 F1 20. 50 %6 , 78 X B4 Hh 11 55
RO 34.00% .47.00% F1 19.00% , 78 3 & P A
AP ML rs9651118 TT JEK AL, TC Ml CC 3 [H 7Y %t
ARAFGE N B RIS KU 2 22 5 TSI # 8 X
(OR =0.92,95% CI ;0.59~1.44, P =0.726; OR
=1.06,95% CI :0.61~1.85, P =0.828), 7tk
B A TT + TC FEHE A, CC 3 H AT 1S #E &
RS B s 22 S IE G2 L COR =1.12,95% CI .
0.68~1.84, P =0.653), 7E@MERA P ML TT %
AL, CC+ TC He R AT 1S i s UK (10 52 1) 24 53 TE 42
H#Em L COR =0.97,95% CI :0.64~1.47, P =
0.880), AHH T & FE R A, C 45y & K A% 1S f# i

B 5 R 25 % RS ¥ 8 L (OR = 1.01,
95% CI :0.76~1.33, P =0.960), MTHFR % ji
75 A3 44, rs1801133 CCLCT Al TT 3 FhFE R BILE 1S
21 B AR 4393 A 56. 00 %6 .33, 00 % F1 11. 00 % o 7E XF
HECZH A 5% 53 501 2 63,00 % .32, 00 % Fl1 5. 00% . #E
e PR b A rs1801133 CC JEPRIAL, CT J P %
XA IE N TERR RIS XU (1 52 i 25 5 T4 22 8 X
(OR =1.16,95% CI :0.76~1.78, P =0.493) ,{H &
TT 3 A 7Y 0 g 2 38 1S 78 KUK ( OR = 2. 51,
95% CI :1.14~5.55, P =0.023), 7ERates= .,
M CCHCT FEF A, TT F& R A &8 1S 5 B X
K ( OR =2.40,95% CI :1.10~5.23, P =0.027),
e RSP A CC L, TTHCT R 1S
BN M w22 R ES =8 X (OR =2.18,
95% CI :0.95~4.97, P =0.064), F It C & KA
RY,T 45 KL PRRY R W 35 1% IS RE XU ( OR =
1.44,95% CI :1.04~2.00, P =0.028),

%4 MTHFREEBETSAMA rs0651118 B rs1801133 5 IS B B a4 X 1
Xif HE 2] IS 41
(A=t FE R AL/ 85 Sk OR (95% CI ) * p*
(n=200) (n=200)
rs9651118
I g PR TT 68(34.00)  69(34.50) 1. 00
TC 94(47.00)  90(45.00) 0.92(0.59~1. 44) 0.726
cC 38(19.00)  41(20.50) 1. 06(0. 61~1. 85) 0. 828
I A CC vs. TT+TC 1.12(0. 68~1. 84) 0. 653
PR CC+TC vs. TT 0.97(0. 64~1.47) 0. 880
EX DR S T 230(57.50)  228(57.00) 1. 00
C 170(42.50)  172(43.00) 1.01(0. 76~1. 33) 0. 960
rs1801133
I g PR cC 126(63.00) 112(56.00) 1. 00
CT 64(32.00)  66(33.00) 1.16(0. 76~1.78) 0.493
TT 10(5.00)  22(11.00) 2.51(1.14~5.55) 0. 023
oo A5 2 TT vs. CC+CT 2.40(1.10~5.23) 0.027
B M A TTH+CT vs. CC 2.18(0. 95~4. 97) 0. 064
S FE C 316(79.00) 290(72.50) 1. 00
T 84(21.00)  110(27.50) 1.44(1. 04~2. 00) 0.028

EFREERNMERRE.

3 Wig

IS 248 H T il 740 1 1 2 3 ok e 0N AL 1 A
F P A R R B8 T T BT B B RN L B e
T 5 U B i L, 7 22 1 K b o O Bk
RIEEHEEDY, ik 10 40, R E IS KRR AR
i e — 5 b T A B, i R R R 3 43 )
2007 4FAY 119/100 000 A1 1053/100 000 | F+ = 2017
£ 1 156/100 000 F1 1470/100 000, 1S EL A% A &k
N BEHE AR At R 1) o 2 58 5 1S 9 I 2 A 5 8 1o B2

R — TG0 AT 45 . Hey &2 RN H R
AR A B =, L 5T BR BT Hey
JE LAAIS KA 0 8 2 fa b &, 78 I R A& o 58
Hey 7R ABERE B LAAIS XK B F KT — M A
B, MTHFR J& AKW Hey R — A G R, &
AT LLKE 5, 10-30 H R DU &0 R e 4y 5-FF R DU AR
J5 A M Hey 75 W08 202 & BUE fn4E 4= 2 B, 110 AE
FH N 5728 S W 2R - T Hey PREFAE — > IE 5 1Y
KR, EAERIFSE AL MTHFR W2 57T 1S #Y
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KA L AR 5 1S S A 1 56 F A Bk ATF 5T 1Y 24
S TR R s AR AR S AR [ R A A A 2200
PR AN TR N 5 05 oy IR 1k R A 22 30 . Rk B R,
MTHFR 3 A 38t f% 78 5 i 25 rs9651118 il rs1801133
5 1S 5y Bk 1 M DG DA T AT E SR

TEAFFE 8 K45 200 1Y 1S H 3 A X IR
H ) 24 MTHFR [ 35 1% 28 547 88 . K3 MTHFR
BE DR A% AR S 07 rs1801133 5 1S 5 vk B A AH ¢
PE. FHEE MTHFR 3 B 35t 4% 48 5 407 2 rs1801133 CC
LA, TT JEHE A e TT+ CT R 1 1S
SRR s L C 2507 6 PR RS, T 45407 33 DX R 0 I 255 44
IS BB RS . fE i — Tl MAZDEH M %5 JF
JEE B 5 151 Xk R 5T Hp L 0 X ok B BRI 318 i 1S
F A 400 15 % B B rs1801133 o s #E 47 46 43 ¥7 I
K ,rs1801133 TT FEH M s 35 TT+ CT Fk K A AH
L CC 5 PR G 328 18 o AP B B R AR IS I KU, T 4%
{7 35 R R AH BE C 45407 35 [R] R0 7 (58 5 138 o7 B N A
IS XU . M?BAREK L 2555 5o %) 5% [ 28 e {7 iy
161 fi] IS F A& A1 114 BIXF IR (1Y rs1801133 o S #E AT
0 43 A7 I % BT ARARLAG 5 S . 3K 1 000 7 AN [) s XN
BEH IR rs1801133 5 IS i £ RUBS: A OC P 5% 15
BRI FESE S SARPF I DT IR 45 I 8 T A R AE .
National Center for Biotechnology Information ' f
{5 & Chttps://www. ncbi. nlm. nih. gov/snp) & 7~ ,
rs1801133 fii T+ MTHFR 2 [H i & H %% 3 X, 4
rs1801133 A i N C A8 i T B, 3L 4 % 1 2 5 W A T
SR E A R i A AT s L R IR R R T R A
S B I S ) 25 4, HE I R LT AR Hey &
IS KA —ANEHEZERER, MK & E R Hey 1T LUF
S I P R A0 M R T S B s ko B A AR £ E TS
(4 % A A TR, Hey £33 [F B 4 5 MTHFR
it 1 M A OCTY . IR R BT, MTHFR K& A 35t 1% 4%
S rs1801133 5 Hey Ifil ¥ /K F & 3 M X,
ZHANG S'Y 25l 1l 430 875 i) 56O 5 £ 34 1 956
i R rs1801133 3o PR AU A1 25 7 3k R A8 4 A 17
A & B, rs1801133 TT e P AIAAK ML 1 #Y Hey 7K
BE®T CC HHWA Ak, BAGHERI HAMIDI A
AL TR e T AR G S rs1801133 JE PR AL 43 A
KAEMBE R P BA R TRMMEE R, W DU X X
ST AE A B 200 B 1S HUE Y rs1801133 JE X AL A1l
Ao R PRI 40 A 1 R & PR, rs1801133 TT JE KA 1S
BE M E Hey /KF7R 2/ F CC LA IS &
. HCET LI HEN , MTHFR P 3845 48 547 5
rs1801133 FEHF AN C & T WSk A rl g2 T MTH-
FR 2 25 8 F0 36 2%, JF 10 FH & T i Hey %k
KAV AR T ISR
— 502 —

fEA WF 5% v, MTHFR 3t P 3t 15 28 5 7 5
rs9651118 J PRI B 145 v 3 R RIS R AE A 5% 1S R
X BEE Y oy A7 22 S RS . FE— TR
rs9651118 15 %L JL fiki W 5y 8 4 AH 5G4 19 0F 58 b HOU
RY & J8 4 T 105 i i 5 22 LA 114 6 % B3
rs9651118 {7 wi F K 78 Fn 43 A 1 00, 45 S 7R . CC 2
PURLAH e TT SE A, C 480 3L P RUAH HE T 55 47 JE A
T G S K R L & A AR . LIN V C DT
AT T MTHFR JE R 35t 4% 48 5 78 11 51 i 98 Bils
VR B BFFE P K B0, rs9651118 CC Kt PR I 88 35 41 [
TTHRFEMEFH S FEARDE LI EEAHS
MTHFR ik /K F A H U8 % T %L1 rs9651118
CC KRB 1M MTHFR kK EAHE TT 3%
DR R B 2 8 3 F %, rs9651118 CC 5 A AU n] R i 5o
T MTHFR A KF, SEK T Fi 51 B 8 25 00 A A7 B
|, 76 A #F 5% th, MTHFR 3 H 3t 1% 728 5 A7 5
rs9651118 S5ASHF 5 ABE 1S 5 B 0 B 3 AH ek .

25 L prid ,MTHFR JE K35t 45 748 5 5 rs9651118
5 1S 5y et 0 3 A O L (HU rs1801133 5 IS gk
PERBEME, M rs1801133 CC B, TT K&
sCE TTHCT B AY 35 19 1S B 8 XU A e C
SR PR RY T A A6 R R R d S R TS R AR RURS: .
F 35 DR 3k A% 48 S 8 S ) R b o A A 22 50, B AR
5% B 0T 5% 245 S o 7 15 1 H 8 o XA v T R 1
s ik — L 56U, tbsh. MTHFR 3 [H 52 1% 48 7
{75 rs1801133 &M 1S &y B4 2 F ML B Al i A 1
WA e st s vh it — 2D W,

B 3K
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