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[HE] B8 TEITHIGES, 10-TF B 00 E H B E 5B (MTHFR) BB C677T 845
FREZEBIE (NTDs) KA K XM R OCHRSRE R FI A X% MTHER 67747 £ 5t 3 &4 7 0 F 3
HFAUNTDs IRIFHRREMKIE. Bk BRI URN WA BRI R REH ., B
OB, W B 5 = MTHFR 2 C677T A4 5 NTDs I XM BF 5T R4, #2 1B
MTHFR 2K 677 {3 £ B IM R 532, 43 5] 48 58 T 8 NTDs B DUE B B RS 808 8% , W H RevMan
5.0 5K FXT % SCERFEAT R R MER I I Meta 53047, 15 U B I IE R ORTE R HE 95%C1, %R #3358
XERTFEPAbRHE, BB IR B R, B E MTHFR 28 677 1 41 TT/CC .CT/CC 5 B 451 %
5F{ANTDs 5 B2 B ALK 2 L, ORI (95%CH 43 % 1.68(1.32~2.14) ,1.20(1.07 ~
1.35) ; 30 & MTHFR # 5 677 i £ TT/CC .CT/CC E M RIS 5 F{LNTDs 5 B H H it X,
OR{A(95%CI) 751} 1.38(1.08 ~ 1.76) . 1.32(1.13 ~ 1.55), £ XUEMTHFRERK C677T £%&

39 TIANTDs R EEERHNE.
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[Abstract] Objective To explore the relationship between 5, 10-methylenetrahydrofolate
reeducates gene polymorphism of the parents and the susceptibility to their offspring having neural
tube defects. To forecast and evaluate the onset risk of neural tube defects (NTDs) on the basis of
5, 10-methylenetrahydrofolate reeducates (MTHFR) C677T polymorphism on parents of the patients.
Methods Electronic search strategy was carried out among the five databases from home and abroad
to collect qualified research papers, according to the inclusion and exclusion criteria. Case-control
studies on association between MTHFR polymorphism and susceptibility to NTDs were collected and
divided into two groups as mothers and fathers. The combined OR values and their 95% CI were
calculated with Review Manager 5.0. Results 33 eligible studies were included. Statistics of the
combined data showed a significant difference between the mothers with NTDs offspring carrying TT/
CC, CT/CC of MTHFR gene C677T and controls. The pooled OR (95% CI) were 1.68 (1.32-2.14)
and 1.20 (1.07-1.35) respectively. These was a significant difference between the fathers of the
offspring with NTDs that carrying of TT/CC, CT/CC of MTHFR gene C677T and controls. The pooled
ORs (95% CI) were 1.38 (1.08-1.76) and 1.32 (1.13-1.55) respectively. Conclusion The results
suggested that the paternal and maternal MTHFR gene C677T polymorphism were risk factors to
NTDs.
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5,10~ B 3£ U & i BRIE 5L B (MTHFR ) 2 B 3
"H-mBR GRS — X", MTHFR ¥
HC677T A HAT Z M MTHFR £H P& H W
BN o FNLR R A F B MTHFR i3 E
FEAR , B 5T B, 15 =] Y B & AR (Hey ) Fn-BR G
FIORACB AR, 1 U B K S RAARE R 7 R Bk e &
B MAE™ , ZWH R A AL 3K Hey KE _EFF0
M BRK VR S5 2 F Y (NTDs) &R L0, &
F A RAH MTHFR 28 C677T 22 A E N B ] 1
MFANTDs RAEMBERYE. #HiTHNFEMTHFR £
H C677T #A 5 FAANTDs 8935 & , BE 7T LA M Hey
i B 2 NTDs 8978 R 22 B ST R (LR 48, AT it 1%
2 £ B TR A TEAR 48 NTDs B9 & 95 XUBS: , g DA 2
K F-Hph NTDs 2 4L B eIk . BRTEMNSNET
%L MTHFR # A C677T £ 54 5 FL NTDs &%
KX RMHR S, AR ENXREMAEEAR
MRERAR—B, Hik, ZBFFH A Meta 347 H9
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1. YERLR IR 38 1T MR 2R E 3 T2 SO
FE (1994 —2009 4F ) , # 3CBH 57 4 T 5048 PE (1994 —
2009 4E ) 7 7 B4R EE [ b B BUF 4L T (1994 —
2009 4 ) . & B 2= AL 8 302 SO FE (1994 — 2009
)] P EA Y EF SCERBUE FE (1994 —2009 4R ) |
PubMed $4E (1994 — 20094 ) , W 82 40 5 LR

2. RERE . LR SRR BIEER AR ER
REEAFINEBAHSERE " RE TEIHE
FORAE"BE 2 EHIR " H B EEA T H
ENEMMEREE"; (BaRXRA=NR2EH
)+ (B4 giR =BT E) + (Bai X
A = 2B )* (B4 B %A = T FF s At
BE SR G ) * 2 RR I T+ 4E = 1994 — 2009 ; “ (B & B,
KBIA RN HBERIE”) B H (A X5 #
BRI ) B H (B4 BRI R 2 E R ) 3
B(B& s ki h  ERENAHREFE")";
“(LEER: HBEH or £FBFE . W2 HHRIE
or /1A . ¥ 2B H/ 2T/ R E£Hid) and
(£FPFBL . I 6 400 S R 5 A% )", 7€ PubMed
HE B, LA “humans” Yy FR &) % 14 , B R “ (“Neural
Tube Defects” [Mesh] OR NTDs) AND
( “Methylenetetrahydrofolate Reductase (NADPH2) "
[Mesh] OR MTHFR) ",

3. SCRRGA FOHEBRARHE :

(DA : QIR ANEAF R RN FE
SCOCHR ; @A E A R FAUNTDs B E ())& 3%
9 MTHFR C677T R BSR40 (31) %L R %
BIABERR Y ; @BF ST AR Fo s ) %ot BRAFF 5T, I SR
ARt iR, BARAABNEAMBER @&
SCHR A ) 40 A Xt BB 4H 677 LA TT.CT AICC Y
HRRIAE, O] H ORE K 95%Cl,

Q) et : O RABBBHEEAFET X
#% ; @ X [ Bt 42, 4% NTDs .MTHFR C677T % (R %) 45
O () B0 & F TR FE B SR QX H L&
FEA(5 )X MTHFR C677T i &5 4 2t 5 74 5 e 2
2 04 SCHR ; @ B 4 BT B 9T B 5% IR B+ 4R 48 NTDs
FH AR 4 SCER

4. Gt : R Bl 4 Excel 2003 R AR,
X} 45 25 B0 0 XF B 4H £ 4T Hardy-Weinberg it % 7 i
EREK, X RevMan 5.0 4 # 17 Meta 5347,
& XMERFEITRAURE  EEARERAET
it SR (P>0.05) , W) H 8 MO A R AT
BiEGH, EEROALE ¥R FEE(P<0.05), W
K FABEVLRO BB AT R & 3. WA E NTDs F
R FEMLCHEMTHFR ZEE R4 &/ (TT) M
TREBAR(CT)ER TS 55 B4 44 R(CC)
R RFHH OR EE BN A IHFE, T E S HK
I OR {8 J% 95%CI, % ] Meta 53 7 ZE WK . )R
Stata 9.2 #K {4 Xf Meta 43 #77 (9 45 R R HUGE — BB 14
BT EBRYER . KA RevMan 5.0 3K {4-4 il
Wi =1 P, {8 Stata 9.2 #k {4 ¥ 47 Harbord £ % ( B¥IE
) Egger’ sk 38) “ LAIFEAl R RIRFT o

g £

L X R R RERILR R 336 W X
AR, FrP e SUSCHK S6 8 JECSCER 280 5 o S A R)IE
XERbR B AR B, I K18 136 XUk, RIiE23C
Ja, BT AT R IE 5B 103 5 3C#k : O — &K
ERXEXEMEENXEMARNABREER
(17 530k ) ; Qi B4 BT B 9T B9 2% (R B AL 46 NTDs
L A A BB (37 B SCHR ) ; @ U MTHFR
EHCOTT A EBHENI MMM A BT E
(99 BISCHR) o 3t 33 B UMK A Meta 22477,
*Ixm‘t%m.mm.n]'ﬁiim 29 %[7—10.21-33.35-3:10
338 R BF 5 8 % MTHFR £ C677T £ 84 5
FARANDs W RXR HAWOARFER(FAR
NTDs)2729 ], % B8 46 £ 3% 4337 6] ; 33 B Lk
14 % (7.8,10, u.xs,17.10.21.15.11.19.31.J;,ss]m%jc% MTHFR£
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A C677T A S FIUNTDs X R SCEk+, K
#5204 3 (FICNTDs) 1195 B, %t B 20 58 3% 2752
Bil(FE1),

F1 BAHMEE

XEk® IR i 3E

wy B F e # ow O
1 Papapetrou'” 1996 fFE 36 119 068

LE 26 119 068
2 Speer® 1997 BFE 65 65 0.79

LE 55 55 0.87

3 Molloy™ 1998 #F 82 261 020
4 van der Put™ 1998 H#E¥%E 100 403 0.62

LFE 8 403 062
5 Shields"™ 1999 #3% 218 242 043

LFE 218 242 043
6 Christensen ™’ 1999 H#FE 62 90 0.40
7 Yu'™ 2000 ¥ 42 24 281
8 Lucock™® 2000 Hk 19 31 095
9 Davalos'* 2000 HfF 68 101 0.1

ALF¥E 39 101 081
10 Volcik'"" 2000 HEE 214 112 098

LFE 99 112 098
11 Akar™ 2000 H®BE 49 76 0.1
12 REHE™ 2000 #¥ 36 8 065

LE 36 89 0.65
13 || ™ 2000 H#FE 20 149 0.76
14 Barber ' 2000 HEE 87 87 0.014
15 Martinezde Villarreal®! 2001 REE 36 31 048
16 Garcia-Fragoso®- 2000 H#BF 37 100 130

LF¥E 36 100 130
17 Cunha® 2002 H¥% 21 75 097
18 Perez® 2002 REE O 131 126 0.89
19 Gonzalez-Herrera'® 2002 BEE 60 110 0.75
20 Parle-McDermott™** 2003 fEE 274 255 047

LFE 274 255 047
21 Pietrzyk'™ 2003 BEFE 106 100 0.89
22 Rampersaud *' 2003 #E 155 195 053

LFE 122 195 053
23 Felix™* 2004 HE 41 4 021
24 Relton™ 2004 ¥ 186 512 022

L¥FE 88 578 0.55
25 Gos™ 2004 BEE 34 262 053

LFE 26 262 053
26 Sadewa™” 2004 B 8 47 0.52
27 Boduroglu™' 2005 H¥E 8 93 0.78

XE 72 93 0.78
28 Zheng™ 2005 H#%E S0 40 031
29 Grandone™ 2006 ®¥ 57 143 0.8

LE 18 143 0.18
30 Munoz™ 2007 f¥ 118 112 083
31 Candito’™” 2008 H{E T 61 0.61
32 Shang* 2008 Hf¥F 37 80 072
33 EH” 2008 HBE 9 99 041

¥ 1 Hardy-Weinberg ¥ 8 & (10 82, 2 P>0.05 i, BLOARE (5 2
B, B o — S R B

2. Hardy-Weinberg V-85 & B2 K 3 : Br— s SC#k '
HX BA KRR P<0.05 5, A Uk P>0.05, K&

Hardy-Weinberg V- &, AR AR T (R 1),

3. ABESCHRE R MR 56 : O 35 MTHFR &
67T R B TT/CCHHEM S5 FANTDs XA
B =59.70, P=0.002, & T 53 vl 4 57 SR P A 4 i
B R ARV B TR A 3 CT/ICC &
R 5T NTDs X&' =39.03, P=0.18, Z Lt}
RIOAFEG IR EH, KA E 2 SR HT
HAE A, QL FEMTHFR XH 677 3 5 B A
TT/CC FI CT/CC H R & 574X NTDs 3% R HF 5 Ay
53 3049.57 F113.07, PAE 5512 0.73 F10.44 , £ T B
KRR EHELL T2 B, K s R AT
¥HEAH(R2),

®2 UHRIOF RIS R

MTHFR C677T %[ % Y1 P o R
1539
TT/CC 59.70 0.002 BEATLR R
CT/CC 39.03 0.18 [Eipregs diE <K
L
TT/CC 9.57 0.73 B I Y
CT/CC 13.07 0.44 Bl ROV AR Y

£ TT.C67TT AR ; CT:C67TT A H- 2448, CC:C677T
MG

4. Meta 4317 :

(1)# 3% MTHFR % [H C677T £ &AM 5 F18
NTDs )% % : £ 3% MTHFR £ 677 {i &5 TT/CC #l
CT/CC £H & 5 FE NTDs 5 B4 OR {H (95%CI)
4591 57 1.68(1.32 ~2.14) #1 1.20(1.07 ~ 1.35) , £4&
MWK ZES N R420M3.22, PESMHR<
0.001 #10.001, 5 B £ 53 MTHFR % 677 i 5 i 3
HERAES5FNTDs 5 BMHEA FiH# XK (E 1.2),

BRRIMNRREEENABERTHENMNT 4
REHR,KEMEI ALK MTHFR EH
C67TT R 5 FUNTDs 5 Bt M A G it ¥ %
. FEHL MTHFR 5 677 {if & TT/CC #ICT/
CC B P R F 4 111X % o XUB: 43 514 0 2.90 £%
197 £, H 95%CI 53 5| 9 1.84 ~4.58 #1 1.32 ~
2.93; 1 E 4 ABE TT/CC MICT/CC HE RIS I
TR K KUK 20 5113 n 1.50 F% #1115 6%, L 95%CI
H#1.26 ~ 1.78 #11.02 ~ 1.29,

R 3T A BERT B s AR (] , 43 51045 PR B L RK
W ALEMFIRE EMHIEIT M. EREHTHN
Ak X W 184 MTHFR 2H 677 {3 & TT/CC.CT/CC
HAREES THNTDs 5 R B E FitEx
B, H OR1E(95%CD) 41 5 k41 1.97(1.36 ~ 2.85) .
1.59(1.20~2.13) b 3 ¥4 1.71 (1.25~2.36) . 1.36
(1.07~1.73) . BRI L% A5 TT/CC ARG ER
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Experimental Control QOdds Ratio (0dds Ratio
Study or Subgroup Events Total Events Total Weight% M-H,Random,95%C/ Year M-H,Random,95%C1
Papapetrou 1996 5 21 24 105 29 1.05[0.35,3.18] 1996 —
Speer 1997 9 34 6 36 27 1.80(0.56,5.75] 1997 T
Molloy 1998 13 47 21 140 4.1 2.17(0.98,4.77] 1998 —
van der Put 1998 18 62 36 241 47 2.33[1.21,4.47] 1998 —_
Shields 1999 30 110 20 134 48 2.14[1.13,4.03) 1999 |—
Christensen 1999 11 35 10 54 33 2.02[0.75,5.431 1999 T
Davalos 2000 14 33 19 50 36 1.20[0.49,2.94] 2000 .
Yu 2000 15 17 3 8 1.2 1250[1.60,97.65] 2000 —_—
Zhu H 2000 8 19 17 5 29 1.41[0.48,4.17] 2000 -t
Guo X 2000 9 10 15 4l 1.1 15.60[1.80,13547] 2000 —_—
Akar 2000 3 29 8§ 52 21 0.63(0.15,2.61] 2000 —r
Lucock 2000 2 10 3 14 12 0.92[0.12,6.83] 2000 e
Volcik 2000 61 102 16 33 4.1 1.58(0.72,3.48] 2000 -+
Barber 2000 14 37 16 32 34 0.61[0.23,1.59] 2000 — T
Garcia-Fragoso 2001 7 14 9 50 24 456[1.28,1625] 2001 —_—
Martinezde Villarreal 2001 14 25 3 15 1.9 5.09[1.15,22.62] 2001
Gonzalez-Herrera 2002 14 26 33 57 35 0.85[0.33,2.16] 2002 —_—r
Cunha 2002 2 10 10 40 1.6 0.75{0.14,4.13] 2002 —_—r
Perez 2002 9 76 2 M 1.8 4.700.98,22.56] 2002
Parle-McDermott 2003 34 136 26 152 5.1 1.62[0.91,2.87] 2003 ——
Pietrzyk 2003 14 69 6 62 3.1 2.38(0.85, 6.63] 2003 T—
Rampersaud 2003 16 79 16 109 42 1.48(0.69,3.17] 2003 -
Sadewa 2004 3 17 17 2 21 0.32[0.08,1.27) 2004 ——
Relton 2004 22 108 67 258 53 0.73[0.42,1.26] 2004 —r
Felix 2004 7 26 6 22 24 0.98[0.27,3.52] 2004 —_—t
Gos 2004 6 19 26 142 3.0 2.06[0.72,5.92] 2004 -
Zheng 2005 17 27 6 25 26 5.38{1.61,17.971 2005 —_—
Boduroglu 2005 10 43 7 54 3.0 2.03[0.70,5.80] 2005 -
Grandone 2006 12 2 % 64 33 1.75[0.66, 4.66] 2006 -+
Munoz 2007 50 64 30 55 4.0 2.98(1.34,6.59] 2007 —_—
Wang 2008 35 49 17 51 38 5.00[2.14,11.70] 2008 —_—
Candito 2008 6 31 6 32 24 1.04[0.30,3.66] 2008 —_—
Shang 2008 4 18 17 42 24 0.42[0.12,1.50] 2008 —
Total (95%C/) 1425 2334 100.0 1.68(1.32,2.14] *
Total events 494 544
Heterogeneity : Tau?=0.21; Chi2=59.70: df=32(P=0.002); I*=46% [ + + —
Test for overall effect: Z=4.20(P<0.0001) 0.01 0.1 ! 10 100
Favours experimental  Favours control

M1 fEMTHFRERH 677 615 TT/CCEE B 5 T NTDs 5B % R A

S5FANTDs 5 Btk Z BB Gt K8, L ORE
(95%CI) $11.49(1.19~1.86), BEEM(BHANERA
B Q&% S TT/CC.CT/ICC R B R G F
NTDs 5 @t 2 [ 8 Grit2£ 68, ORE 5 5 K
1.60 (95% CI: 0.72 ~ 3.53) 1 0.96 (95% CI; 0.64 ~
1.44),

(2)RXFEMTHFR #H C67TTT £ A5 F R
NTDs 893% % : 2 % MTHFR £ 677 i & TT/CC #1
CT/CC HH 5 F4E NTDs 5 i 4 OR B (95%CI)
4514 1.38(1.08 ~ 1.76) 1 1.32(1.13 ~ 1.55) , &4k
R AL Z {853 5 0 2.56 F13.44, P52 0.01 71
0.0006, 1% B 5L % MTHFR # K C677T & 5 F
NTDs 5 B Z B E GitE LB (F3.4), #H—
507 R, R BEVE (L F R A 5% MTHFR %
B C677T i & TT/ICC M CT/CC E KRR 5 FA,
NTDs 5 & ¥ (TT/CC: OR=1.45, 95% CI: 1.07 ~
1.97;CT/CC:0R=1.37,95%CI:1.13 ~ 1.67),

5. A SCHR B2 -

(D BUBRYES T : ST BT I SURRR BUZ — HEBR

B 7 B AT BURAME T S R BN E R — TR
HERR S5 20 MR YRR AY Hh , B2 4H OR {E 8B L3
#H 55 OREMIE , AR AT EHRKIRT W
W,

(2) R RARE 5347 : BT A 95 A Meta 53 B7 (9 3C#R
YRGS BT, B ERS NEE NE
MTHFR 2K C677T £ & 5 FHANTDs X R F
A, 55042 < B VR & 9T 1R A & w14 (1
5)c HNRAEHEXHOERIR, XREES
TER B3, R AR K, SR A8 K XKW
/N, BISAFFAREREER I HARY, HH
RETHGA, BREEE—CXRRE. #H
Stata 9.2 3/43# 17 Harbord KR 10, 45 R B/R, & Mg
B8 P{H 5 >0.05,95%CI ¥ 6145 0, 1 B 48 A TR
RRRAB/INES),

W@

2 30 R F Meta 2047 7 B X A E B4 33 B X F 3
F MTHFR & C677T 5 F 1 NTDs 5 28t £ 3C ik
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Mothers of NTDs offspring  Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight% M-H Fixed, 95%CI Year M-H,Fixed,95%CI
Papapetrou 1996 15 31 94 175 26 081[038,1.74] 1996 —
Speer 1997 31 s6 29 59 23  1.28[062,267] 1997 |
van der Put 1998 38 82 162 367 57 1.09[068.1.77] 1998 -+
Molloy 1998 35 69 121 240 48 101[059, 1.73] 1998 -+
Christensen 1999 27 51 36 80 24 1.38[068,2.78] 1999 -T—
Shields 1999 108 188 108 222 76 1.43[096,2.11] 1999 -
Barber 2000 50 73 55 71 32  0.63[030,133] 2000 —
Zhu 2000 17 28 39 72 15  1.31[0054,3.18] 2000 -1
Guo 2000 10 11 75 122 0.2 6.27[0.78, 50.55] 2000 T
Volcik 2000 112 153 42 59 29 1.11[057.2.16] 2000 -1
Lucock 2000 9 17 17 28 11 073[022,246] 2000 —_—
Davalos 2000 35 54 51 82 26 1.12[055,229] 2000 —+
Akar 2000 20 46 24 68 20 1.41[066,3.03] 2000 -+
Yu 2000 25 27 16 21 02 391[067.2261] 2000 -+
Garcia-Fragoso 2001 23 30 50 91 1.0 269[1.05691] 2001 —
Martinezde Villarreal 2001 11 2 16 28 13 0750024,230] 2001 —_—
Cunha 2002 11 19 35 65 1.2 1.18[0.42,3.31] 2002 s
Perez 2002 55 122 54 124 53 1.06[064,1.76] 2002 -+
Gonzalez-Herrera 2002 34 46 53 77 1.9 1.28 [0_57, 2.90] 2002 -T
Rampersaud 2003 76 139 86 179 6.1 1.30[0.84,2.03] 2003 T
Parle-McDermott 2003 138 240 103 229 8.0 1.66[1.15,238] 2003 ——
Pictrzyk 2003 37 92 38 94 40 099[055.1.78] 2003 —
Relton 2004 78 164 254 445 129  0.68[048,098] 2004 -
Sadewa 2004 20 34 38 63 20 094[040,220] 2004 —_—
Felix 2004 15 34 22 38 2.1 0.57(0.23,1.46] 2004 -_—
Gos 2004 15 28 120 236 21 1.12[051,245] 2004 -
Zheng 2005 23 33 15 34 08 291[1.07,7961 2005 e —
Boduroglu 2005 37 70 39 8 30 1.35[072,254] 2005 -+
Grandone 2006 35 45 79 117 1.7 1.68[0.75.3.76] 2006 S
Munoz 2007 54 68 57 82 19 169[080,359] 2007 +—
Shang 2008 20 34 38 63 20 094[040,220] 2008 —
Wang 2008 50 64 48 82 1.7 253(1.21,529] 2008 _
Candito 2008 40 65 29 55 22 1.43[069,297] 2008 -+
Total(95%Cl) 2235 3854 1000 1.20[1.07,1.35] 3
Total events 1304 2043
Heterogeneity: Chi?=39.03, df=32(P=0.18); />=18% 0’61 051 1 fO 1760
Test for overall effect: Z=3.22(P=0.001) Favours experimental Favours control
2 BFEMTHFR XK 677 L5 CT/CC £ M 5F{UNTDs 5 % & Ak E
Experimental Control Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight% M-H Fixed95%C/ Year M-H.Fixed 95%CI
Papapetrou 1996 4 12 24 105 3.1 1.69[0.47.6.09] 1996 i
Speer 1997 4 28 5 31 38 0.87(0.21.3.61] 1997
van der Put 1998 8 46 36 241 9.0 1.20{0.52.2.78] 1998 -1
Shields 1999 26 109 20 134 128 1.79(0.93.341] 1999 ——
Davalos 2000 9 24 19 50 72 0.98[0.36.2.671 2000 _—
Zhu 2000 1 19 14 41 35 2.65[0.87.8.10] 2000 T
Volcik 2000 22 53 9 23 6.9 1.10[0.41.3.00] 2000 -
Garcia-Fragoso 2001 2 18 9 50 40 0.57(0.11.2.93] 2001 1T
Rampersaud 2003 14 62 16 109 84 1.70{0.76.3.76] 2003 T
Parle-McDermott 2003 29 136 26 152 18. 1.310.73.2.377 2003 ™
Gos 2004 2 9 26 142 23 1.270.25.6.49] 2004 B R
Relton 2004 17 51 64 331 107 2.09(1.10.3.97] 2004 —
Boduroglu 2005 4 32 7 54 43 0.96{0.26.3.57] 2005 1T
Grandone 2006 2 12 64 59 0.32[0.06,1.63]1 2006 R
Total (95%C) 610 1527 100.0 1.38{1.08.1.76] A
Total events 154 301
Heterogeneity: Chi*=9.57, df=13(P=0.73): 1°=0% . + — -
Test fo% mcgu efffect: z=2.g£w:o.on 001 01 ! 10 100
Favours experimental  Favours control
3 0¥ MTHFR #8677 i & TT/CC XK A5 FANTDs B EME X A HHKE
#3 K ERAH Harbord KR4 #ETHEERITH . H 8% MTHFR £H
“”“;;‘ ;6771&@@ o Pl 95%CI C677T i 4 TT/CC MICT/CC 2 H M 5 FH NTDs i
TT/CC 0.71 0484 -1.102~2276 5y R AE OR H (95%CI) 43 %) H7 1.68(1.32~2.14) F
,\;T’CC 103 0309 -0576~1760  120(1.07~135) ;% 3% MTHFR % & C677T & TT/
X

cTIec -1.72 0111  -2.851-0.333 (95% CI) 53 % 4 1.38 (1.08 ~ 1.76) #1 1.32(1.13 ~
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Experimental Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight% M-H,Fixed,95%CI _Year M-H,Fixed,95%CI
Papapetrou 1996 14 22 94 175 29 1.5100.60,3.78] 1996 1T
Speer 1997 27 51 24 50 43 1.22[0.56,2.66] 1997 -
van der Put 1998 40 78 162 367 103 1.33[0.82,2.17] 1998 re—
Shields 1999 109 192 108 222 16.2 1.3900.94,2.04] 1999 ™
Volcik 2000 46 77 14 28 3. 1.48[0.62,3.54] 2000 T
Zhu 2000 17 25 48 715 29 1.2000.46,3.13] 2000 -1
Davalos 2000 1S 30 51 82 sl 0.61[0.26,1.41] 2000 /T
Garcia-Fragoso 2001 18 34 50 91 4.8 0.92[0.42,2.03] 2001 1
Parle-McDermott 2003 138 245 103 229 174 1.58[1.10,2.27] 2003 [~
Rampersaud 2003 60 108 8 179 107 1.3500.84,2.18] 2003 ™
Gos 2004 17 24 1200 236 24 2.35[0.94,5.87] 2004 |
Relton 2004 37 71 247 514 107 1.18[0.72,1.93] 2004 T
Boduroglu 2005 40 68 39 8 53 1.72{0.91,3.27] 2005 —
Grandone 2006 7 16 79 17 40 0.37[0.13,1.08] 2006 .
Total(95%C/) 1041 2451 100.0 1.32[1.13,1.55] L
Total events 585 1225

Heterogeneity: Chi*=13.07, df=13(P=0.44); F=1%
Test for overall effect: Z=13.44(P=0.0006)
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NTDs % %; B: 5% MTHFR %[ 677 il & TT/CC.CT/CC R H &l 5
FHRNTDs X%

MS MTHFR #H C677T £454 5 NTDs X 7 #SCAR R} H

1.55), #HBHFERMTHFR 25H C677T L& TT/CC 1
CT/CCERE R TFNTDs 5B —MERE R
Botto ] Yang " Meta S HF & R B 7~ , 8 %
MTHFR £H C677T L S A& REMP AR
F X NTDs %& % XU B8 3% fin 2.04 75 #1 1.19 1%, OR &
(95% CI) 4% B 3 2.04 (1.49 ~2.81) 1 1.19 (0.96 ~
1.47) (44 A 1995 — 1999 £E 8 78 SCHR ) ; AL R XK
TT/CC #CT/CC %A & 5 F NTDs ZRAB T X
BX , OR 1B (95%CI) 4 % 7 1.18 (0.65 ~ 2.12) 01 1.36
(0.96 ~ 1.91) (44 A 1995 —1998 4E 5 8 3C#R ) Blom
FWINT A A RE S5 FUNTDs 5 BHEHTE
B, &R %, 8% MTHFR £E C677T il &

TT/CC 1 CT/CC B H & 5 F X NTDs & 7% KUK £
OR{E(95%CD 451 21.6(1.3~2.0)F11.1(1.0~ 1.3)
(44N 1995—2006 4F 23 55 3R ) ; SCE TT/CC EH AL
B OR{E (95%CI) %1 1.2(1.0 ~ 1.6) (44 A 1995—2006
F£13B M) . FHAEMTHFR EEH C677T HL K
AR B 9 RUBS: BT — K Meta S 45 RARXT B/,
BRI FZN R E R 5 F NTDs K7 XK
Z A BB, 23T Meta 357 90 A 1996 — 2008 4
BRI, R ERH, HRMTHFRERE C677T 4
BRI KRGS ORME R 1.68, R FHEiZA KK
REETH 5 FHANTDs R R K 2 B 77 7E LBk
o ERIK Meta PR BR, BEEHA SR
By, RAEEE5F R NTDs &% MR K4S
HR NN B ZE /NI TR E R # e, Bl proteus
phenomenon’, R AIEEUTREMRX 3K
Meta HHTETRA KT X ZEHIEE  ERSREK
WA T B, A RN (R BB ) 2
BTHELEN, B—FETREEEHRNEAE
ZEFXAHMXMARERGERER, B FMTHFR &
HC671T ERMERRERMRENABR P HAR
GilE: &

MR 7] 8 3 B AL % MTHFR £ H C677T fi &5
EZHEHEFRANDs RFEARAF . REHZE
MTHFR £ 677 i 251 5 HFRNTDs 89 5 &
A TFERBKE, FREKRREMT 2.901%, T
W BRI R A R B E S SR T F
fANTDs R R . 5 5h, BR¥ A ¥ MTHFR £ A
677 {7 55 % 75 tE B 7T i 74X NTDs & 5% XU 14
. BFXMMRBESAR, WEEWAREE
HETEK TR, TMABRFRPELUSIMIEY
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T EHAENE BT SO IGE %, E I, RREIABE
B EH L FEMTHFR £ H C677T (i 5 5SS TR
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AR , MTHFR 2 C677T i & R4 K
53 MTHFR #48 E tERR K, (F BVEPE T B8, AHXS
FIEHMCCRHEA, 44/ TT EH £ MTHFR 1§
PEAE 37 TR 50% ~ 60% , I\ T i 0+ BR F1 Hey B9 57
BRfCIs 24, T NTDs 8 JLBE3E Ift 1 Hey K B4
BEFHE , R 223 1R BHK Hey i 8 & ] FE 2
BFHAAY, WA ¥ MTHFR 2 677 il
ZBM 5T NTDs 5 BAEME R K b BENTDs
FIAG IR AL AR B . AR R B8, MTHFR %
B C67TT Pl i &R MNP , 25 NTDs TR
KBS ¥ B A i A R IA L b 68% ., Hp#H
MTHFR F [ C677T 2245 5 R &Y i v [ B 3 & 9w AL
B FHABERERRE, S Fh ARSI
B34 % R RS . BRI MTHFR 2 C677T fi 558
Ap B R AY I 13 £ 8 2 B A 4o B i B L2
{REEFNZ AR R A S5 (R,
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1 BikR, B — R R a0k EEERE
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B R W e & At R R ELE A =K
DR 25% . 50% F1 100%™, AHEB&,
MTHFR £ H C677T i s 4 & K E ) F L8 NTDs
B XU K b T+ 90% [OR {8 & 95%CI 5 1.9 (1.6 ~
2.2) 1%, KF HATM B A S EMTHFR R
677 i s 03 B PEM T4 NTDs & 5 KUK 9 B9, X
WX HA B EM MTHFR £H 677 67 S B EHRIR
NGO, TOBEH X EAl F A NTDs i & 58 XU B
HEAKEFHBF NTDs BEEAHNE X,

& Bk |, Meta 53 #7 45 R % I XUE MTHFR
C6TTT i R B £ FHENTDs 5 B — N ER
. HTFNIDsWRAERERAEANER, 55
WFFE B A R T XUE MTHFR 3£ C677T 2454
XfF X NTDs &7 XUBS (956 & /6 FH L DGE MTHFR £
B C677T A5 HAb B sl AN F 2 IR /Y38
H AR LA R XGEH 8K F 5 MTHFR 3 C677T %
B Z A 693 5 48 A 71X NTDs 5 Bt rh 9 15
M. B4, REIR K. AR # X A MTHFR £ H
C677T 754 5 NTDs H BRHEM X R U T EH#—F

3.
$ £ X W

[1] Sheth J3, Sheth FJ. Gene polymorphism and folate metabolism: a
maternal risk factor for Down syndrome. Indian Pediatr, 2003, 40
(2):115-123.

[2] Botto LD, Yang Q. 5, 10-methylenetetrahydrofolate reductase
gene variants and congenital anomalies: a HuGE review. Am J
Epidemiol, 2000, 151(9) : 862-877.

[3] Steegers-Theunissen RP,Boers GH, Trijbels FJ,et al. Maternal
hyperhomocysteinemia: a risk factor for neural-tube defects?
Metabolism, 1994,43(12) : 1475-1480.

[4] Kirke PN, Molloy AM, Daly LE, et al. Maternal plasma folate
and vitamin By are independent risk factors for neural tube
defects. Q J Med, 1993,86(11):703-708,

[5] van der Put NM, Thomas CM, Eskes TK, et al. Altered folate and
vitamin B, metabolism in families with spina bifida offspring.
QIM, 1997,90(8) : 505-510.

(6] Harbord RM, Egger M, Sterne JA. A modified test for small-
study effects in meta-analyses of controlled trials with binary
endpoints. Stat Med,2006,25(20) : 3443-3457.

[7] Papapetrou C,Lynch SA,Bumn J, et al. Methylenetetrahydrofolate
reductase and neural tube defects. Lancet, 1996,348(9019):58.

{8] Speer MC, Worley G, Mackey JF, et al. The thermolabile variant
of methylenetetrahydrofolate reductase (MTHFR) is not a major
risk factor for neural tube defect in American Caucasians. The
NTD Collaborative Group. Neurogenetics, 1997,1(2) : 149-150.

[9] Molloy AM, Mills JL,Kirke PN, et al. Low blood folates in NTD
pregnancies are only partly explained by thermolabile 5,
10-methylenetetrahydrofolate reductase: low folate status alone
may be the critical factor. Am J Med Genet, 1998, 78 (2) ;
155-159.

[10] van der Put NM, Gabreels F, Stevens EM, et al. A second
common mutation in the methylenetetrahydrofolate reductase
gene: an additional risk factor for neural-tube defects? Am J
Hum Genet, 1998,62(5) : 1044-1051.

[11] Christensen B, Arbour L, Tran P, et al. Genetic polymorphisms in
methylenetetrahydrofolate reductase and methionine synthase,
folate levels in red blood cells, and risk of neural tube defects.
Am J Med Genet, 1999,84(2):151-157.

{12] Shields DC, Kirke PN, Milis JL, et al. The “thermolabile” variant
of methylenetetrahydrofolate reductase and neural tube defects:
an evaluation of genetic risk and the relative importance of the
genotypes of the embryo and the mother. Am J Hum Genet,
1999,64(4): 1045-1055.

[13] Akar N, Akar E, Deda G, et al. Spina bifida and common
mutations at the homocysteine metabolism pathway. Clin Genet,
2000,57(3) :230-231.

[14] Barber R, Shalat S. Hendricks K, et al. Investigation of folate
pathway gene polymorphisms and the incidence of neural tube
defects in a Texas hispanic population. Mol Genet Metab, 2000,
70(1):45-52.

[15] Davalos 1P, Olivares N, Castillo MT, et al. The C677T
polymorphism of the methylenetetrahydrofolate reductase gene
in Mexican mestizo neural-tube defect parents, control mestizo
and native populations. Ann Genet,2000,43(2).89-92.

[16] Lucock M, Daskalakis I, Briggs D, et al Alered folate metabolism



rhAE WA TR FE A 2011 4E 1 AS324% 1 Chin J Epidemiol, January 2011, Vol. 32,No. 1

.67 -

and disposition in mothers affected by a spina bifida pregnancy:
influence of 677C —->Tmethylenetetrahydrofolate reductase
and 2756A -->G methionine synthase genotypes. Mol Genet
Metab,2000,70(1);27-44.

[17] Volcik KA , Blanton SH, Tyerman GH, et al. Methylenetetrahydrofolate
reductase and spina bifida: evaluation of ievel of defect and
maternal genotypic risk in Hispanics. Am J Med Genet, 2000, 95
(1):21-27,

[18] Yu JM, Chen BB, Zhang GY ,et al. The 677C—T mutation in the
methylenetetrahydrofolate reductase (MTHFR) gene in five
Chinese ethic groups. Hum Hered, 2000, 50:268-270.

[19] Guo XX, Gao YY, Zhan SY, et al. A case-control study of
MTHFR polymorphism and neural tube defects. Chin J Dis
Control Prev,2000,4(3):217-219. (in Chinese)

WELE, FRUR, BB, F. 5, 10-TH XM MiE R ES
TR 2 BB X 0 BT IR BRI I 44K, 2000,4(3)
217-219.

(20] Zhu HP, Li Z. MTHFR gene polymorphism and NTD susceptibility
in Chinese. Hereditas,2000,22(4):236-238. (in Chinese)
SHH, ZAT. PEAMTHFR BB 254 5 S TR RIS
Mt Mi%,2000,22(4):236-238.

[21] Martinezde Villarreal LE, Delgado-Enciso I, Valdez-Leal R, et al.
Folate levels and N (5) , N (10) -methylenetetrahydrofolate
reductase genotype (MTHFR) in mothers of offspring with
neural tube defects: a case-control study. Arch Med Res, 2001,32
(4):277-282.

[22] Cunha AL, Hirata MH, Kim CA,, et al. Metabolic effects of C677T
and A1298C mutations at the MTHFR gene in Brazilian children
with neural tube defects. Clin Chim Acta, 2002, 318 (1-2) :
139-143.

[23] Garcia-Fragoso L, Garcia-Garcia I,de 1a Vega A, et al. Presence
of the S, 10-methylenetetrahydrofolate reductase C677T
mutation in Puerto Rican patients with neural tube defects. J
Child Neurol,2002,17(1):30-32.

[24] Gonzalez-Herrera L, Garcia-Escalante G, Castillo-Zapata I, et al.
Frequency of the thermolabile variant C677T in the MTHFR
gene and lack of association with neural tube defects in the State
of Yucatan, Mexico. Clin Genet, 2002, 62(5) : 394-398.

(25] Parle-McDemmott A, Mills JL, Kirke PN, et al. Analysis of the
MTHFR 1298A-->C and 677C-->T polymorphisms as risk
factors for neural tube defects. J Hum Genet, 2003, 48 (4) :
190-193.

[26]Perez AB, D’ Almeida V, Vergani N, et al. Methylenetetrahydrofolate
reductase (MTHFR) : incidence of mutations C677T and A1298C
in Brazilian population and its correlation with plasma
homocysteine levels in spina bifida. Am J Med Genet A, 2003,
119A(1):20-25.

[27] Pietrzyk JJ, Bik-Multanowski M, Sanak M, et al. Polymorphisms
of the 5, 10-methylenctetrahydrofolate and the methionine
synthase reductase genes as independent risk factors for spina
bifida. J Appl Genet,2003,44(1):111-113,

[28] Rampersaud E, Melvin EC, Siegel D, et al. Updated investigations
of the role of methylenetetrahydrofolate reductase in human

neural tube defects. Clin Genet, 2003,63(3):210-214.

[29] Relton CL, Wilding CS, Jonas PA, et al. Genetic susceptibility to
neural tube defect pregnancy varies with offspring phenotype.
Clin Genet, 2003 ,64(5) :424-428.

[30] Felix T™, Leistner S, Giugliani R. Metabolic effects and the
methylenetetrahydrofolate reductase (MTHFR) polymorphism
associated with neural tube defects in southem Brazil. Birth
Defects Res A Clin Mol Teratol ,2004,70(7) : 459-463.

[31] Gos M, Sliwerska E, Szpecht-Potocka A. Mutation incidence in
folate metabolism genes and regulatory genes in Polish families
with neural tube defects. J Appl Genet, 2004,45(3):363-368.

[32] Sadewa AH, Sutomo R, Istiadjid M, et al. C677T mutation in the
MTHFR gene was not found in patients with frontoethmoidal
encephalocele in East Java, Indonesia. Pediatr Int, 2004,46(4) ;
409-414,

[33] Boduroglu K, Alanay Y, Alikasifoglu M, et al. Analysis of MTHFR
1298A>C in addition to MTHFR 677C>T polymorphism as a
risk factor for neural tube defects in the Turkish population. Turk
J Pediatr,2005,47(4):327-333.

[34] Zheng ML,Bi XY. Study on genotypes of MTHFR C677T,
MTHFR A1298C, MSA2756G in neural tube defects. Chin J
Birth Health Heredity, 2005, 11:26-28. (in Chinese)

MR, BBEF W2 EWY 5 MTHFR C677T. MTHFR
A1298C MSA2756G H A BB XN, PERE 5t
5447 ,2005,11:26-28,

[35) Grandone E, Comrao AM, Colaizzo D, et al. Homocysteine
metabolism in families from southern ltaly with neural tube
defects: role of genetic and nutritional determinants. Prenat
Diagn,2006,26(1):1-5.

[36] Munoz JB, Lacasana M, Cavazos RG, et al. Methylenctetrahydrofolate
reductase gene polymorphisms and the risk of anencephaly in
Mexico. Mol Hum Reprod, 2007, 13(6) :419-424.

{37] Candito M, Rivet R,Herbeth B,et al. Nutritional and genetic
determinants of vitamin B and homocystcine metabolisms in
neural tube defects: a multicenter case-control study. Am J Med
Genet A, 2008, 146A(9):1128-1133.

[38] Shang Y, Zhao H, Niu B, et al. Correlation of polymorphism of
MTHFRs and RFC-1 genes with neural tube defects in China.
Birth Defects Res A Clin Mol Teratol, 2008, 82(1):3-7.

[39] Wang F, Yang YF, Li PZ. A case-control stduy on the risk factors
of neual tube defects in Shanxi province. Chin J Epidemiol, 2008,
29(8):771-774. (in Chinese)

X 585 FZRB. LKL BRIV ERE KSR HI R
I, PLEHiFTR %I E,2008,29(8) : 771-774,

[40] Blom HJ, Shaw GM, den Heijer M, et al. Neural tube defects and
folate: case far from closed, Nat Rev Neurosci, 2006,7(9) : 724~
731.

[41] Ioannidis JP, Trikalinos TA. Early extreme contradictory estimates
may appear in published research: the proteus phenomenon in
molecular genetics research and randomized trials. J Clin
Epidemiol, 2005, 58(6) : 543-549.

(e B #9:2010~05-31)
(SR HMHR)



