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[ B Bt S Bk F 5 8 3L £ & MTHFR £ [H
C677T Z 1t Z B M H XM R

ITEK hBH SITHE

O E B RIS E B PR (homocysteine , Hey ) 7K -5 i 1 5 58 325 10 HY ik DY & - iR 340 J5E il ( MTHER ) JE [F] C677T
MZSYEZ MM, FiE EPE 2012 452 [ ~2015 4 8 H HATRI 75 45 & 2 B AT Be 5L 12 19 450 {51 i 4 4 [ 25 /R S PR 4, 1
O PR S 181 1), AR M IR S8 269 91, ) Ah Bk 285 171 28 2 1 B 1192 A BR 9 MR N B3R Sy X R, 3001 SR D AR R R N
B J7 A DU 43 F MTHFR JE[H COTTT (2 81k, I 40 A 45 S B B Y Hey K P Z RN AE Gtk SR IAESE 41 5 4t He X fR 411
MTHFR 3 5 5143 A 22 6] (4 22 5 B AT G i1 2 3 (P <0.05) MM AR 41 T 3 K A 45 % A 10 Lo RR 21 o5, 2 R A S B X (Y =
13.67,P=0.00) , ifHAEAL 0 Hey We BB & FAREXS A, 2R A ST E X (1 =12.71,P =0.00) , WHEsE4 & # %
MTHFR J [ 8 8 3 1) Hey K ZH W, 2 R A G EE X (F=17.68,P =0.00) . AE4H IR % i A8 58 28 # 19 Hey KFH] & T
WERE A SE R, 22 S A G E X (¢0=2.97,P=0.00) AEME R 4L TT L) Hey ¥R B B 0 55 T 0 PR 241, CC BLAY Hey We i
P RAR TR R AL, 22 7 WA Gt % X (1=5.67, 2. 18;P =0.00, 0.03) o Ml bR 9o 1 Fii A 58 58 25 0 4 SR 05 o A 28 28 2% vy
MTHFR ZE A2 TT 296 Hey KF-B1 8 T CC RN CT 2, 2 R A G it 2= 2 L (P <0.05) ,7fii CC BYHI CT iy Hey KF-Z [ L
BMERTLGEITFEX(P>0.05), it WL EH R A G MTHFR ZEK COTTT By T % 0 & P 3 22 5, H i 4% 58 /8 5 1Y
MTHFR $: [ C677T g TT K PR BB IiL 35 Hh Hey (97K 5 58wy , B g 40 T TT i PR AT g % i A 08 K A 1 A B IR 2%
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Correlation between Homocysteine Levels and MTHFR C677T Gene Polymorphism of Cerebral inFarction. Wang Guobao ,Shen Qundi, Lii
Danping. Shaoxing 7th People's Hospital , Zhejiang 312000 ,China

Abstract Objective To study the correlation between homocysteine levels and MTHFR C677T gene polymorphism of cerebral in-
farction. Methods Four hundred and fifty patients with cerebral infarction in our hospital were selected as the study group from February
2012 to August 2015, including 181 diabetes patients and 269 non - diabetic patients. Also 285 cases of physical examination healthy
people in the outpatient department were selected as the control group. The MTHFR C677T polymorphism and the correlation between gen-

otype and Hcy levels were analyzed by pyrosequencing. Results The difference of distributions of MTHFR genotype between the study
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group and the control group was statistically significant (P <0.05). The frequency of the T gene in the study group was significantly high-
er than the control group, the difference was statistically significant (y* =13.67, P =0.00). The Hey concentrations of the study group
was significantly higher than the control group, and the difference was statistically significant (#=12.71,P =0.00). The Hey levels of
different MTHFR genotype in the cerebral infarction patients were statistically significant (F =17.68 ,P =0.00). Hcy levels in non - dia-
betic patients with cerebral infarction was significantly higher than in diabetic patients with cerebral infarction, and the difference was sta-
tistically significant (£=2.97, P =0.00). Hcy concentrations of TT genotype of non — diabetic group was significantly higher than the TT
genotype of the diabetic group, CC type Hey concentration significantly lower than the diabetic group, and the differences were statistically
significant (¢ =5.67, 2.18; P=0.00, 0.03). In cerebral infarction patients both with non — diabetic and diabetic, the Hey levels of
MTHFR gene TT genotype were significantly higher than those of CC and CT genotype, and the differences were statistically significant ( P
<0.05), and the differences of Hey levels between the genotype of CT and CC was not statistically significant (P >0.05). Conclusion

The T allele frequency of MTHFR C677T in the cerebral infarction patients is much higher than healthy people. MTHFR TT genotype is

related to serum Hcey levels. Maybe it is a risk factor for cerebral infarction.
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I 45 3L ( cerebral infarction, CT) % 5 #L il #5  &&
A%, R T AL A 3R RN PR B 3R] e 1Y, PRk
S H 5y PR 1 O SR BB 1 118 By 3 4 i ok oA fiki A5 46
Biia ) 77 1 =z —" . R K Bk 4 R (homocysteine,
Hey ) 55 1l ifiL 48958 005 1) & 2B R0 K J S8 HH G BiF Y
71 Hey 2 [R5 38 1) ol 7 16 9 26 2 — 21 i Y 3 g
S ' 2 & JR B ( methylenetetrahydrofolate reductase,
MTHFR) &2 5 Hey fUS Y 2 — , FZAEH 2
A Y Y D S R A G i i PP R U AR L R R
P D R R Y R B RS 45 Hoey Jm fd AR P A
" . WFSE R MTHFR J£H C677T %845 Jj§ MTHFR
T P A AR TR TT 4l R 5 T T
TR T0% ,F 5 %A CT BTG M N F% 35% ,MTHFR
it 5% M 1 T I 5 B0 T AL B K S S 2 TS B
7] 750 2 e 4 o 1 7 L AR ST AR Hey K OF
5 ESE 5 35 MTHEFR K COT7T () 2 &M Z [ iy
ARG, TR) s 53 A 8 DR s i 458 BB £ 257 AR I AR R g i A
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1. — Bk BE$E 2012 4E 2 H ~2015 4E 8 H )
) 75 28 3 B B 3 B 5612 1 450 {51) J 451 5 18 25 A Sk it
GER G, P R PR A 181 ], AR M PR i B 269
o], 550k 231 f3i], Lo 1tk 219 i), 835 4R % 30 ~83 % O
B4R 55.85 +7.98 %, MAAE B H W2 W 4T &
4 [ 2 U i i A 25 (1995 48 ) B 1T /Y Il A AE Y 12
Wibs e, ELBr A B A2 W 4 Sk il CT \MRI 5245 5
TE R LRI PR G 2 08k (B 5 s R AR ) 25T
PRI B8 B2 W b 1 2 % 2014 4 ADA B JR 9 12 e
TER L A A B P A 8 5 AR B 5T

HNEFETAEFRZEA . 5o ke 285 HIEH EBT]
P2 A B A R A N B VR R B, 55 152 9, Lok
133 f3i] , AF 8 28 ~ 81 %, F-HJ4FE s 54.73 9. 12 %,
Xof MR B 5 o HEBR DL R LR B3 O A 0 R 1 R
NG s QBRI R A QAR FE R 5E A
FEBE s 5 @k il i BB o BT A A A ARSI 5% Y g B
X RN 258 TS R . P R AR I
PERI S — M BB Z ) L8 22 R RS 1T 7 i (P>
0.05) , HAA LM, AUFRRAG T8 HEBE Y10
P 0L AL

2. LB AN ] : C1000 Touch PCR X ( 2% [ Bio -
Rad 24 7)) sl 250 L (32 [ Thermo 24 ] ) ; Q24 £
BRI 7 AL (75 E Qiagen 23 ) ; Nanodrop1000 35
Y63t (3£ E Thermo Fisher 2 &) ) ; Labculture A2 4=
Y 246 (8 Esco A 7)) o Hey M@ 250 & (WL
Z AW N FD L b5 . 20150014 ) 5 DNA il 8238 7 &
(QIAamp DNA MINI KIT, £ [§ Qiagen 2\ &], = i %
51304)

3. REERA A FBE T R R AR 25 IR Ik
I 5ml, R 5 434 W 4 B4 2. Sml, — A & K
MR —# (EDTA) HL e, o) — 8 A mdo e, 7 =
%t J5 3800r/min B .0 20min J5 BUIML 3, - 20°C {3
1o

4. I3E T Hey 7K 7 19 46 I« 7™ 4% ¢ B8 Hey ) &
R & A 1 S D TR

5. MTHFR 5: A Z 8 R - 55 1 25, gDNA A4k
P& o o DNA $ly 48 320500 Sl B il i gDNA SR 5 1
Nanodrop1000 435656 BE AT OE & . 55 2 26,519
Wit 2% ik [7]1% 3 MTHFR 8514, FiEs1 4
(%514 :5" — GAGGCTGACCTGAAGCACTTGA -3,
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fdi ] Biotin AR ; N lE 5195 51 Jy 5" = ATGCCTTCA-
CAAAGCGGAAGA -3' ;M F 514 .5 — CGTGAT-
GATGAAATCG -3, 5| WA LI Je i fEIL 5 5 A R 2L
Al 853 0 PCR MY . SRR N B ESIY)
£ 1pl,2 x master mix 25ul, gDNA FEL A 2ul, ddH,0
21pl, B B AR F SOl PCRJ B 2% 14 3 & R
95%C ,5min; (94°C ,30s;60°C ,30s;72°C ,30s) x 35 />
PEER;72°C , 10min, 55 4 20, FBEERI T . WO 3 40
PCR 774 25 l, JilT A 35 F R 2R A1 45 5 22 wh iR s 72 3%
1Smin, 5 A7 26 F R bR B9 PCR =¥ 5 #EZR 45 &,
FLS SEW B 45 A WS 70% 1 & B PR R DL K
TH VW 0 Ve i A B o LIS B9 W A 51
J& 80°CAZ M 2min J5 AL 3 I 4347 I 1y 45 24

6. Geitaf 5 i AW R AT SPSS 20.0 SEit27
OIBTIERAEEAT o VTR OB 2R s O7 1 O BB = AR i
2 (x£9)  GoTh 2001 R ¢ K06, AN [ B DR 280 20 1Y
FeBE AR 1 75 22 0 A, AH RS R G it 2 23 i R
XK L P <0.05 W2 R AT G X, A4

B MTHFR 3£ [H C667T £ 251k /0 #7147 Hardy -
Weinberg SE-Mi 3 , L P >0. 05 3275 1% BE A 35 PH AU 47
BT L T Ak )
& ®
L. Jini B ZE 25 A %} B 40 MTHFR 3% [K 43 74 45

250 {3 i 45 4 A8 5 rPORE PR s S8 A 181 41, AR W PR
HBE 269 7. B DR 9 Bk A BE 41 5 () MTHEFR 3 K
RUTT JE PR R LG5 37.02% |, T 45 v J5k R 1 431 5 Oy
62.71% ,4H W45 H K BUFT Hardy — Weinberg 15 #6; 36
iR P >0.05; A0 PR s G 45 58 41 2 35 i) MTH-
FR 55 A TT 35 KAL) L 36. 06% , T %543 £ A
R R Ay 57.43% 2 N4 R K FT Hardy — Weinberg
R R A R R P >0. 05 % BZH () MTHFR A& A
YT S PR AU B L A5y 22. 11 % T A543 e R (1 47 28y
46.84% 2 N & H K BIAT Hardy — Weinberg V- 16 6 1
ZEIR R P>0.05, dfE) e, &5 WA DL K T 54
HHAZ B ERBAEG I EL(P<0.05,% 1),
25 PR R e PR DL R 1

®1 WMERASRA MTHFR EE SR ER LK

24531 TT #[n(% ) ] CCHEI[n(%)] CT R [n(% )] T B (% ) C IR (% )
BEPRFGL (n =181) 67(37.02) 21(11.60) 93(51.38) 62.71 37.29
MR 2H (n =269) 97(36.06) 57(21.19) 115(42.75) 57.43 42.57
Y HAZH (n =285) 63(22.11) 81(28.42) 141(49.47) 46. 84 53.16
X 16.85 18.53 7.51 13.67
P 0.00 0.00 0.02 0.00
OR 3.145 4.135 2.876 1.975
95% C1 1.582 ~5.653 1.785 ~6.214 1.679 ~4.375 1.344 ~2.784

E 1 MTHFR ERFg C>T REMFF EiE
A.CC i G FEH AL B. CT Ao/ JE I AY 5 C. TT 4l JE [ A

2. % MTHFR % 73 #1 5 Hey ¥ B2 i AH OCHE - BF
FEA R, I AE 40 A A Y Hey W B It i T falt B X
TR, 2% AT o2 X (1=12.71,P =0.00) , H 4%
MTHFR 3 K 53 BT Hey ¥ B B S /& %) g 35 [ 72
fa Xt 4L, 2 R A i B L (P <0.05), 5i4h,
o 45 A 21 £ 5 45 MTHFR 3 [ AL 585 1 Hey /K2
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B 2ZFAZRITFEX(F=17.68,P=0.00) , Hf TT
FE PR RS BB () Hey 7KF- B & & F CC YN CT &Y, 22
SAGHE (P <0.05), 00 CC AR CT AU P Fif
LA B E 1Y Hey AKFEZ MM ZER LS ITEE X
(P>0.05,%2),



M, > Jepse 2. b an ==
Bt e 20174E5 A 46 % S -1 5
%2 HZH MTHFREEHBEEW Hey iRELE (v xs)

3 Hey W B £ B A ) Hey ¥ ((wmol/L)
} " (pmol/L) TT #I cC CT #
WhoE 4l 450 18.46 +5.65 21.77 +9.85 14.42 +7.99 14.67 +8.54
Xof HE 21 285 13.53 +4.76 16.58 +5.24 11.25 £4.65 13.58 £4.31
' 12.71 9.29 6.79 2.29
P 0.00 0.00 0.00 0.02

3. Bl PR 10 AE A6 2H A0 AR AR i ik RE A6 4H 4%
MTHFR J& [N B Hey ¥ H BT < EESE 83
FEME R 1) Hey K7 W & THEIR A4, 22 57 A
Gt EE X (1 =2.97,P=0.00) , A4 A4 TT R
(4 Hey ¥ B2 W12 & T B SR 41, CC LAY Hey ¥k W]
RART WAL, 2R WA GEIFFE L (1 =5.67,
2.18,P =0.00, 0.03),CT A A Hey ¥ M RIR 5
AR IR 21 = 6] LE 8 22 S T GE i 27 8 X (1 = 1. 44,

P =0.15) . W PRI M i 4 8 58 2% v, TT AU Hey 7K
SEUT R T CC BRI CT AL, 22 R A G it X
(P<0.05),CC RUAN CT R Hey /K2 18] oA 22
Tegeit2 3 L (P >0.05) 5 JEBE IR ik 14 fili 4 5 58
o, TT B Hey /KSF-BI & F CC BURT CT B, 2 5
YA it L (P <0.05) i CC EIF CT ¥ Hey
KFZIE s, 2 5 G F 2 L (P >0.05,%3),

*3 HRFMEFLMIEERFEEIEN MT HFR EE 485 Hey IREMEXME (v £5)

151 . Hoy ¥ B2 2 HE B Y Hey #e B2 (umol/L)
( wmol/L) TT 7 CC Al CT !
Wl BR 95 4 181 15.76 £8.73 18.25£9.95 15.98 +10.34 14.21 +8.05
4 IR o 4 269 18.32 +9.11 23.52 +9.47 14.01 +7.85 15.39 £8.79
t 2.97 5.67 2.18 1.44
P 0.00 0.00 0.03 0.15
15 it o Y T B BB B AL B ) RO A o ki A AE AR

i A5 BE H 1) s W PR 26 B4 W T R R
RALF W 2,07 990 D8 260 64 5 R L i g
S TR W O 4 RS T 0 R 3R A A 4 A 0 A
AT B MeCully' ) YR 4 H 1M 3 T Hey 7K F-
5 15 B BEAH 56 I AN 2 BF 9 45 S R, Hey 5 % 8 3T 14
KA IA G, 8 K P9 Hey 2 il 8 3 % /& #9257
faB N Z " 78 Hey £E HLAR P9 Q3 5 2 b MTH-
FR %53 3 % X800 /6 1, A BF 5% B8 MTHFR 1
CO7T7T 3 [H % A= 5 578 J§ MTHFR [iff 49 3% ¥ W1 8 F
W, SBR[ 26 2 O R A T I 25 2
ot T L 9 AR 2 5 Bl R e . MTHFR 3%
COTTT K& A 11y o5 28 A48 v] 3l f 2 AP F Bk I, 4n
Sanger Il ¥ T A R AR BEIR I T 45, S A K
ST 25k SR R0 28 5 07 A 4% 7 T % R AR T 5 SR B T R
P 019 7 G ), T T 2 v A A A A B R s

AR 45 S R G A AE £8 1) MTHEFR (1) C677T
SEDRAG TT 04 3 L R T 45 43 K DR 051 2R I b L fi
BB, ULEA T S5 L) K TT S PR A B o A i A
B (19 48 2 Y 408 25 T R At i DR R 0 PR T 5 e e T

FrPOBE RO ER A A CCORE R RN T I AR B DR v R
B E 2 T 35 PR A R C 5 PR 0 R 5 i A A6 8 2
A BEIR R TG 56, 5 M R 45 IR — 8, o i RN
A BE T RE A B A X8RN (B R A 5T R KR A
Meta 587 27~ 5 /R 5 5 MTHFR 3£ C677T £ &4
Z IR JFJCAH e, BB PR 9% 5 MTHFR 5& 5 C677T
ZEMZHZEGFEMEENREE &g
W

fat B AHLIAR 9 Hey 1928 ORI R 6 5 sl &
-1, 33 Pl V-5 B AT RS T 51 Sh Bk RE Ak
ARG S5 R BN, WA 56 B 3 b TT 3k B A B85 I v
o Hey /K7 B 8 bb HAth 35 S 57 ) 15 B MTHFR 3 [
COTTT K& TT AIGEAS 5 T B Hey WM AE 19 TE 1 o
16 i AR FE 83 v, AR R RO FB A 0 TT 74 [ 3% Hey 7K
SF- B fb vRp T TR 3 DALY ) B PR v R L U B 7E MTHFR
DR TT R i R AT B A R ORE PR YRR LA
W Hey 7K F- A8 %F 541G, H 0k AT 240 i A58 3 19 & A2 A AR
5 MTHFR 3£ [H CO7TT ) L3504 56, BRI 10 & £
7] R 5 M A A8 & A A5G 43 Hr R DR R RE R T
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