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FH DN Y BE DU 221 Dt i it P 2 s Pk
it 4 2 ks AR AL VTR A R AT SCPERE5E

FlAaAm L, 2L R LR A2 aEm % K, 2R
(FRERIC - RS —BEBE 1. ARG ; 2. IR PREE 20 TR 0 s 3. R GE TR, FIR 400016)

[ ZE)EH 050X H 3 DU SR A 5 (methylenetetra—hydrofolate reductase, MTHFR ) 3 PRI R 4 4341 22 57 #8114k
X AFEH MTHFR ¢677t FEH 28725 5 fii N sh kot REIE A 1 3% (intracranial atherosclerotic stenosis, ICAS) /&= 75521k 77 3% B H{E
FIFAE 15 WBE 2016 4F 1 H % 2017 4F 5 J3 465 PRIE R 2Bl 55— 25 Be A B R R ARG 1 DU A 698 1], i SRILRE A
i AP AR R BRI R TR, R Sanger FVASEE HER ARE MTHER ¢677t (3R T | 2455 Z2 3% 1) (transcranial Doppler,
TCD) KA TCAS, 2R K 7 K 40 o M 4 DA R R 25 8 oG 22 2 X ; Z I K logistic BIH T ICAS BIM SR R 2,
LEEL . MTHFR 677t PR A5 424375 LA K 9 5 PR BRI 25 HL A8 (C/T +T/T 5 C/C)TEA TG ICAS PI4LIA] 2% 53 BA Gt 5 X (=
13.347,P=0.000) , FEFFIFEH LB, T/T 5 C/C(x*=12.064, P=0.000) L K2 C/T 55 C/C(x*=10.414, P=0.000) Lt %5 22 F 34 B4 45
ThF X ICAS ZH 1Y T A5 J56 PRSI 23 I b i3 1 AR i PN 2 ik ok B A A PR 32 28 (non—intracranial atherosclerotic stenosis, NICAS)
2H, £ E logistic MIF/MHr45 - 5L/R : MTHFR 677t T/T(OR=2.34,95%CI=1.363~4.016,P=0.002) Fl C/T(OR=2.34,95%CI=
1.363~4.016, P=0.002) 3 [F B ] g & 1CAS Misi 1% 5 B . &5 . b B AL X BE P AE7E MTHFR c677t JERI%€7E . MTHFR
677t B K Z2 25 15 i P 3 RS AR Ak A0 IS B A O

[ S 5EIR ) 0 HH 6 0 S PR I 5 DR 2 2k i PR sl e R R Al e e 2
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Correlation of MTHFR genetic polymorphism to intracranial atherosclerotic

stenosis in community population
Zhou Yongli', Wang Xiaolin',Chen Xuan',Cheng Wei?,Bai Huili?,Chen Bo®,Wang Yonghong'
(1. Department of Physical Examination ;2. Center for Clinical Molecular Medical Detection;
3. Department of Medical Record Statistics ,The First Affiliated Hospital of Chongqing Medical University)

[ Abstract)Objective ; To investigate the distribution of methylenetetra~hydrofolate reductase(MTHFR) genotypes in community popu—
lation,and explore the relationship between MTHFR ¢677t polymorphisms and intracranial atherosclerotic stenosis. Methods : Six
hundred and ninety —eight adult Han people were selected from the people undergoing physical examination in the First Affiliated
Hospital of Chongqing Medical University from January 2016 to May 2017 by convenience sampling. Their past medical history,and
physiological and biochemical indicators were recorded. The MTHFR ¢677 genotypes of target group were detected by polymerase chain
reaction—restriction fragment length polymorphism (PCR-RFLP),and the intracranial atherosclerotic stenosis (ICAS) by transcranial
Doppler(TCD). The results were analyzed by Chi-square test for statistical difference and multiple factor logistic regressions for the
correlated influencing factors of ICAS. Results ; There was significant distribution difference between the ICAS and NICAS group of
allele frequencies(C/T + T/T and C/C, x*=13.347,P=0.000). The differences between the genotype groups are also significant(T/T and
C/C, x*=12.064,P=0.001;and C/T and C/C,x*=10.414,P=0.000). The frequencies of T allele in community population with ICAS were
obviously higher than those of the control. The multiple factor logistic regression analysis showed that T/T(OR=2.34,95%CI=1.363 to
4.016,P=0.002) genotype and C/T(OR=2.34,95%CI=1.363 to 4.016,P=0.002) genotype were probably the independent risk factor

for intracranial atherosclerotic stenosis. Conclusion ; There is a genetic polymorphism of MTHFR ¢677t in community population in

(2 A8 9 A  Email 358356009@qqcom, China, which is correlated with the increased risk of ICAS.
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MV HF DU SR A4 JEL i (methylenetetra—hydro—
folate reductase, MTHFR) R [A] B4 B Z R (homocys—
teine, Hey ) H 3Ak38 [ P (1) OCHER , MTHEFR c677t &
PR3] o5, 28 48 ] 530 MTHFR B PE F R, MTHFR
SRR AL A AR T30 Hey W LA RE 105 | T hi e
(Rl e 2R IAE (HHey ) , HHey A s R4
L GEAN RS 22 L4052 A4, DT
BN PKAFEREA A AR, N Bl PR R RE AL P A2
INEZ G P A I A B G R A JEE B Il It B ) o
A B A T I I AE Y B Sh T DR, 2 K
HRES A AR AR I BE , 9t PN S K s 1 i
AL PESEZE (intracranial atherosclerotic stenosis, [CAS)
BN SR A v () FREE R, LT A2 K DA K
A AH OC S [ D5 2% RE 8 A R4 3R AT ik 74 v Ay XU 4,
Sl MTHEFR S5 R 5 58 A8 & A 135 B HHey DA
ICAS , A5 45 b X6 4k DXCNHE 35 D] 43 A7 17 B DA
MTHFR Hey ICAS A TAST

1 BRFFTE

L1 %

AR J1%, K 2016 4F 1 1 %8 2017 4 5 A
PRSI 27 A Jo 55— B B ik RRE A ARGy 78 A A P DI A
TEHTFFERT G 698 1], AN ANRHE . DU, Wil B 50 AT =
18 %, HEBRARIE  WETEA A rb sl f Ay R BT 7 0S8R
I BERE BN 014G s ™ T A PR EARAE ; 25 BT O e B2
(RIRGRAECERS 5K ARLC UG WO 45 ) 5 ™ B PR e
TREA 4, HUR IR D RE O HE s HUR IR D BEWGRAE , A B iz
PESIR BB ;4 AN A T E G s R S g
it 4 R A IRHBERR 254 , B et d: kg s 1 ik . R H]

2 15 223858 (transcranial Doppler, TCD) X i I 5 #4746 2x |
i A4 TN B Jk oS B B Ak M B A 43 1 ICAS 21 (n=125) il
NICAS 4 (n=573), AMFFE 2 R BB R -2 B i 25— B B =
SEARTRZE 5L s (A A IS 2017-036) , TR AT SE AT 424
ZEAE R,

1.2 Fi&k

1.2.1 [l A KB AGFR AR ol LIRS 55 A DU ) 4
X GEAT— X —F TS o e R A A B A I B & K i
BET ARG, SRAEAEWS PR 55 1% 5 (essential hyperten—
sion, EH) JBERG L (diabetes mellitus, DM)ZE%RE, FH E Brbs
VR DN o B AR L IR T AR B 48 2K (body mass
index, BMI) , JRAL2s BAMEERBK ML, B OLYMPUS AUS5400 Iifi
IRAALAT BTG Hey 25 I8 1B (fasting blood glucose, FBG) |
I H 9 = B (triglyceride , TG) | & JH [ & (total cholesterol ,
TC) A% 5 £ F RHE B (low density lipoprotein cholesterol
LDL-C) . /&% % B i 25 191 JH [& 5% (high - density lipoprotein

cholesterol , HDL-C) . JR& (hyperuricemia, HUA ),
122 Sl HZE Wi K& ora AR S E O BMI %64
THRENG A TR 74320 TR . BM1=24~27.9 kg/m? HEJHE .
BMI =28 kg/m?; Il 4 55 : W46 JE (systolic pressure, SBP) =
140 mmHg; &75K & (diastolic pressure, DBP) =90 mmHg; 1= [F] 7
PR MUAE : Hey =10 pmol/L; LS5 . TC=5.70 mmol/L,
TG=1.69 mmol/L, LDL-C=3.30 mmol/L, HDL-C<1.0 mmol/L;
125 PR R IMLAE : HUA =420 wmol/L (3B 1) 8 =360 wmol/L (%
) s 25 I8 M # (impaired fasting glucose, IFG) : FBG=6.1~
7.0 mmol/L, #EPKI% (diabetes mellitus, DM) ; FBG=7 mmol/L,
123 &Mz ks LU HMEE DWL A F) 4=
) DWL2000-x1 75125 /i 2205 g5 7 A, %of £ 3 P 2 B 0l 48
EATHGAN 12 WP S A AR PS4 IR > 120 emis,
RRAT B0 5 A TR AN LA 2435, o) A5 D SO B,
124 FEHRBKI  ODNA . B EDTA $T 540 E il
200 plL, K4 MR 20 DNA B R BGRH & (RARZEY))
PEBGEH L] DNA, @PCR FHY 4 . 4 F: Primer 5.0, _LUi#5]
¥ . CATCCCTATTGGCAGGTTAC, T34 : GACGGTGCGG-
TGAGAGTG ; fH g A= 9 T AR 20 76 W S K & . PCR
Master mix 5 mL,Primer(0.8 mmol/L.)1.5 pL,ddH,0 2.5 pL,
FEF4H DNAT L, SRR 10 wh; 7715 26495 °C 10 min;
96°C 3 5,62 °C 15 5,68 °C 30 5,35 MEFF ;72 CILAH 2 min,
Qr=y 4alifb F1 J3* PCR ; Direct sequencing master mix 2 L,
I8 514 1 wL, ing] PCR 3474, RN 44 .37 “CRlfiH
15 min;80 CAE M 2 min, 96 °C 1 min, 96 °C 10 5,50 C 5 s,
60 °C 75 5,25 MEH ;4 CHE, DWITr=P2ifh . B BigDye
XTerminator 4lifki5] SAM ¥ XTerminator VK , 7277 1%
), TR I SAM I X Terminator =45 pnL:10 pL L)
BCRIRAY . LIAHE 55 Wl SAM/X Terminator IS MIINA 96
FUBR T, BHY PCR =% 7% 3 R i FL T 4 Sk RATIR AT
HEME O [EE T IKA MS3 basic 53%1%,2 200 r/min, 30 min,,
2 500 r/min #.0> 3 min, 3500DX ML HLIK
13 %itor

NEFH SPSS 21.0 HRAFHE TR 4301, R v 4 A
G R  BUANSEAL BE TR, RS MERNE IE S = Ok
I3 SR B+ ARvfE DS (v +5) P8 MUY AL IRTEE (),
0y FR  H9Ex4: 5 Hardy—Weinberg -1 (45T & FEEE 4
R AW LEBCR AR R, 2K logistic MIH 5T
WFFE A B A SS bR LS 1CAS B RPER B R R A
H PAH OR (5% 95%CI, ¥:46/K i «=0.05,

2.1 MTHFR & R 2 fo 545 2K B 57

R4 Sanger M FFEEAS2] DNA 7 &3 (ULIE 1), 698 f5i
e x4 C/C BA 1Y 262 4 (37.5% ) ; C/T 2247 344 4
(49.3%) ; T/T 4lify 5757 92 ] (13.2%) . C “5A FE A 8684~
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#1 ICAS 5 MTHFR677 EERMEMEFTES M (n,% )
J PR AR ENFEA
2151
n c/c c/ T/T n C T
ICAS 125 29(23.2% ) 72(57.6%) 24(19.2% ) 250 130(52.0% ) 120 (48.0% )
NICAS 573 233(40.7% ) 272(47.5% ) 68(11.9% ) 1146 738 (64.4% ) 408 (35.6% )
Geitht X*= 14.660, P=0.000 X° = 13.414,P=0.000

(62.2%) ;T Z5A0i F K 528 1] (37.8%)  WF5E Kk G D U
R LA I T o A R B R A3k . AR A
T S B R A S3A0 26 R, 756 Hardy—Weinberg £
(x*=1.597,P=0.206) .

CGGGAGC CGATTTC ATC AT CAC

61 | 55 49 43

C/CHY

\ L o M
CG6G6GGAGTC GATTIC AT C AT CAC

60 ] 54 48 42

C/THY

et

CGGGAG.CGATTTCATCATCAC

ik FR PAEAT IR 22 A5 (single nucleotide polymorphisms, SNP)
{3755, samplel & C/C 7Y sample2 A C/T Y sample3 4 T/T %I

2.2

1 DNA FIEE

ICAS 5 NICAS # MTHFR 677t 2k B A Fo 5542 2L B 970

BT YA

ICAS 4H 125 4] ,NICAS £H 573 4], 46 JTo i Sh kol el

A0 7 VR L[] e PR TR 1 3 R A8 o B PRUBTR 0 A I 3% 1,
ICAS 4IP3 45 (}3=2.959, P=0.085) L }2 NICAS ZH 5E[H
K3 (x°=0.711, P=0.399) #54 Hardy—Weinberg “F- i & f
LRI KR, MTHER 677t R BRS04 76 A JC ICAS P
ZHIA) 22 5 HA Gt L (*=14.660, P=0.001) , P 3k 5 AU
A (C/T+TT 5 C/0) 225 B Giit2# 0 X (x*=13.347,
P=0.000,0R=2.269,95%CI=1.450~3.549) , J& X 7 45 15 1,45
LTT 5 CIC A 2E B GRit2E i X (x*=12.064, P=0.001 ,
OR=2.836,95%CI=1.549~5.191) ,C/T 5 C/C I % Ft BA
Giit 8 X (x*=10.414,P=0.000, OR=2.127 ,95%CI=1.336~
3.387). ICAS ZH1W T S5 3 AR B 2 3 F NICAS 4 (=
13.414, P=0.000, OR=1.670,95%CI=1.267~1.200) ,

2.3 ICAS A% B FH &4y B Z 5 M & logistic B )2 547
Fe BB T 2FRRAE AN PR PEREXT ICAS #4732 4047
S5 RAENS SPUEH DM HHey 164 JG ICAS P4 (7] 2 5
BAGI3 X (P<0.05) , WA 2, 6 FRAR i F %A m R
PEAT 0T logistic [MIE 20T (WL 3% 3), 25 R /R F % SP
MTHFR 677t %& K B JE ICAS B4l ST G B R 2%, e
MTHFR 677t T/T F1 C/T FERBIA R % A 1CAS AR 43531
J& C/C FER ) 2.649 51 2.066 £, H UL MTHFR
¢677¢ T/T F1 C/T JERTUT] B ICAS Wit f& 2 B SE A

F2 ICASHEXERERKBEERNMN

ESES 415 ICASATL i Py
(125,%)

AR (#) <65(n=633) 96(15.2) 34.775 0.000
=65(n=65) 29(44.6)

W4 (mmHg)  1E % (n=508) 74(14.6) 14173 0.000
THi5 (n=190) 51(26.8)

B (n,%)  IEH (n=515) 81(29.1)  6.351 0.012
L (n=183) 44(24.0)

WHIRIR (n,%)  IEH (n=606) 99(16.3)  7.725 0.005
BRI (n=92) 26(28.3)

Hey(mmol/L) — IE%# (n=398) 57(14.3)  8.103  0.004
HHeylfiiE (n=300)  68(22.7)

I (n, %) H (n=428) 68(15.9) 3.072 0.080
4 (n=270) 57(21.1)

FBG(mmol/L)  IEH (n=160) 26(16.3) 2217 0330
BEPRIF T (n=458)  80(17.5)
BHIRIR (n=80) 19(23.8)

#FKIE (mmHg)  IEH (n=558) 96(17.2) 0938 0.333
Tt (n=140) 29(20.7)

TC(mmol/L) 1EH (n=547) 100(18.3) 0240 0.625
LG58 (n=151) 25(16.6)

TG (mmol/L) 1E%# (n=415) 75(18.1)  0.019 0.891
i HE S (n=283) 50(17.7)
LDL-C(mmol/L) 1F# (n=332) 61(18.4) 0.093 0.760
MRS (n=366) 64(17.5)
HDL-C(mmol/L) iE%# (n=673) 122(18.1)  0.616 0.433
Lg% (n=25) 3(12.0)
HUA(mmol/L)  1E% (n=522) 92(17.6)  0.113  0.736
ERBRIAE (n=176)  33(18.8)

BMI(kg/m?) 1E%# (n=286) 59(20.6) 2.448 0.294
HATE (n=304) 49(16.1)

NEJHE (n=108) 17(15.7)
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% 3 Logistic I HEER

RISTT B Frifei Wald x* P OR (95%CI )
T (=65%) 1.405 0.283 24.597 0.000 4.077 (2.340~7.106 )
4R (=140 mmHg ) 0.533 0.218 5.994 0.014 1.704(1.112~2.611)
MTHFR677 ( C/C X} HRZ ) 11.842 0.003
C/T 0.725 0.244 8.827 0.003 2.066 ( 1.280~3.334 )
T/T 0.974 0.320 9.246 0.002 2.649 (1.414~4.965 )
o 2414 0.217 124.145 0.000 0.089
A2 44 5L 2 OO A (RO BRTE DB K

S N N b3, e . . N

39 ik FEY RS IKEEASTE B, BT R il

P HHY 56 P S R AR i A 5, 10— HH R P & it
PREGAL Ry 5—HYREDD 1R v %) DG B  MTHFR Jik
67Tt AN A I UL IR AT IR LA A, 5
677 LAZTY 19 1 WE (C) 4 i Ji Wi e () 5 46 ) il
M55 222 o 2 KL IR Hh TN 24 IR 718 i 451 24 %2 ,MTHFR
677t FEPR 181 A48 SRR 1 SR IUAFAEAE TR SN A A
AU P R E M SR BY DI s i AR Ak ek
mRNA FE A A5 A8k, 58 Hey HE(LRE
JIDEES ISR ) DNA S ABSE w8 I HHey™)
TR GLAE M P IR A 42 3R B2 (= A B
A Hey e B 1S =5 AT 38 1 s 28 M Oy |46
A 7 T4 2 S A S DRI | g2 s vy A 22 AT L
P15 9 F A M 25k S5 )6, DA T 5 350 P Bl ik s A
BEAE MR AS By K 2 HEAIFSE , At LG Y MTH-
FRe677t &K B 434 52 R i S b PR i 22 5% Lo
TT 2 L 51 35 U BF (329% ) B KA (27% ) B i & 1
LFEARE (3%) , T E AL BUR (20% ) 155 T 5 7 DU
(9%)3, AHFFEH MTHFR ¢677t C/C B4 4Y,537.5%
C/T 2252378 W5 49.3% , T/T 4l 55788/ 5 13.2%.,
R X P AA AR R 2848, 8 K& TP (R e 7
by DX, H A A R AR AR A G i X PRI AR 3 A A A
AAHGE ICAS I T S5 LA 2 W] i 5 T NICAS
2 logistic[nl 15 43 AT # /R #547 MTHFR ¢677t T/T F1
C/T LR RIS A & A TCAS Y XS 43 3 J2 C/C N
RIRY 2.649 £5H1 2.066 135, #E— UL T 2557 H K]
FE R 1T PN Bl Dk ks PR AL PR A (1) ) IR A

it PN B0 K ok A A A2 A A 1Y) 32 B LA
o SRR AE A I T AR TR B K AR R AR S PN

bR LA % 4 i A O e 9 PR 3R R % A 280 AT ik 24 v 1)
UG, 2014 AFpi 36 L O JEH 23 F0 56 [ A h 2
VTG (A48 ma R s 1 A 06 X4 w4 Sy A1 A
A XS B ST, LA i e o AR B OO R R IR
B, ARG PRI R U B AR AR ACR |
IR IR BRSENATY) ; 3 BER  A FEE R A
i LA I RIS FIRER . G P AR M B 4k
A= ZR B DR ARG R B ok (R A P8 ] R
A — G T B B Y UE SR 0.8 mg/d iR AT AR
R IS ACHRE A A e X201

AHIEFE A Ak i 1 e AT 9, e AR AR T T
VERREE FEAR I KN K GE 3T )7 e PR 0 ] Rl
AR AT, AN, TCD /A —Rh I a fHEE 2
CrHZ Iy i, HRA2 W il 48 17 1 U 86%
RSN 98%9 5 CTA £ MRA (ESIEGALL,
TCD REMSHR LS BANIESE AT 37 1], B e ing
ML A ShiEATEE F1 ., TCD SIEIE 25 s S n] HE
I 0 I 7R 2 A A i 5 RO PR 5 | e i
WA IR T, (HHS THOB AR B HR
JORT T8 I AE A ) o AR B R R AR AR R AT o S
FHAERATER, P MTHFR JE K £ 250 45 1 9
BIKRAERE AR 1 0 R AN R E i — 45T

25 LTI AU e I A DX A
FESER A% i BE R 22 250 5 i 9 sl Ik A A Ak
Bz XU HE AT 56 T A5 5L D AT B 2 /i 4 3l ik s
FEREAE MBS By R Sl TR FE RN B f4EA:
2 RERINIE Hey 7P AT REXTHTHE R 98487 R 1Y
ANFFZ I 3R BN B I6 9N Sl ok R A PR A K
EIRIEN R AER R E T,
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