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1.56f5(95% CI:1.07~2.28), &t KRALEFTEARFT RFC1 EHENELENS NTDs BHEXK, W15
EWRZER GEUERTER NTDs k&N RESBRERZ —.

[(X@gin) WEEHE; TREMRAGER,; fEFLERE

A parental case control study on the association between reduced folate carrier gene polymorphism and
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[ Abstract] Objective To study the association between reduced folate carrier gene( RFC1 A80G)
polymorphism and the risk for child with neural tube defects (NTDs), and to provide epidemiological
evidence for the existence of NTDs genetic marker. Methods RFC1(A80G) genotypes were detected
using RFLP-PCR for blood DNA of 104 families with NTDs-affected children and 100 control families with
no history of child-affected birth defects. Case-control study and transmission/disequilibrium test( TDT) for
the RFC1 genotype of NTDs pedigree were carried out. Results The G allele frequency of children with
NTDs was higher than that of controls when compared to A allele(OR =1.64,95% CI:1.08-2.49). The
offspring of the GG genotype were associated with a 2. 56-fold increased risk of NTDs when compared to
the AA genotype (OR = 2.56,95% CI:1.04-6.36) in our study population. There was evidence of
association between G allele and the risk of parent having a child with NTDs(OR =1.56,95% CI:1.07-
2.28) in the TDT analysis. Conclusion Our findings indicated that there was potential association
between offspring RFC1 GG genotype and the risk of NTDs, and the G allele was a possible susceptible
gene marker for an increased NTDs risk in the Chinese population.
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GG 44(42.31) 27(27.27) 2.56(1.04~6.36)
AA 15(16.13) 19(19.59) 1.00

GA 50(53.76) 46(47.42) 1.38(0.58~3.28)
GG 28(30.11) 32(32.99) 0.99(0.44~2.82)
533

AA 8(8.08) 22(22.00) 1.00

GA 60(60.61) 47(47.00) 3.51(1.34~9.89)
GG 31(31.31) 31(31.00) 2.75(0.98~8.20)

Y A5 BSR4 S R R L (%)

3. RFC1 # R £ %5 NTDs ¥% #1- 5 £ % B
BRI, KOHE 110 MEREERE T
®,GHEMEFEEGRLER 67(67/110=60.9% ), L
REFIETFHEEE TDT Kk, LESARITHEE
Xy’ =5.2364,P<0.05) 87~ 5 A S ERNEH
HEWE, WAL G ENERERRERS
NTDs JL(OR=1.56,95% CI:1.07~2.28), Ti%E
MEBEORER TDT 48 F,H 0N EREEEE
Ffei#, G % & H %3t #l 2 37 (37/110=
41.1%), URBRAETFERMBE TDT R, HER
G FE X (y=2.84,P>0.05), 187" 5 A F{i
ER R, HEARR GEMNEREGEAEFH T
REME 50% .

®3 RFC1 #£EZEMS NTDs 1-52 8 0 BB 5

TDT ¥ 5 R Xf 8 2R
RETHRERBRBEE 110 90
CEMERAREBEBE 67(60.9) 37(41.1)
| 5.24 2.84
P 0.02 0.09
OR & 1.56 0.70
95% CI 1.07~2.28 0.45~1.08

* RE-MEBBRORXEWERE TRIEREGESHEER
R (%)

Wit
BT, AT 5 2 E W — 4 RFCL &N %
A5 NTDs Z B KB 2 T WAT £ B 5T, 7E 38

H NTDs 2 &5 RFC1 776 X B B R % Z 8, AT
HhBEFHE AR RFC1 £H ARG S EAHH

ROERWME AN RFCL BB 4% 540
NTDs & TH I MR R —B, X — G R A
—#FF B RFC1 £ 5 NTDs £ 8 K H 4 8GR Z 18]
RERM BRI T ERFR,

1% 55 1) 9% B % BRBE 9 FE e 6 X B B B SR L 4%
H R — 3, T H B TR 5% 2 5 5% Z 8] F i
WX 2 R4 B R, XfER AR IR
F8E & 4> 2 (population stratification )"’ , %% {5 Xt B8
W5 B # DL Y 5% v [ 3R 00 R VR % O 447 , T 9k e 0% 3
FEH B B H T 1 o R A N R A A B AR
7, X R 2R AR B T H AR R E R IR RA,
Xt F kK fw i R LGRS BT R EEE BIE
MARBAARN =S, RATREEREEER
EERPHER. AAZORZBEETEREATF
FRERETIRBENBRSEMERAEREGTX
BEE 44 R T R 45 1% 3 1, DT HE T BUR
HARGHE. MRGERER, SMNEHE GAEXE
MTFRZEMFEAHEEE, B GEFEMNERESRE
NTDs fE 2 8 77 fE R BK , i #4024, RFC1 %
80 M BHMERE G FMEKE AT E NTDs i
& 5 R A .

Falk, Rubinstein'®’ B 7F 1987 £ L FI B A
AE-TBRTFRBOER, UL RERAERTR
H95F L B B AR g Xt BR, 0 A7 B 44 B AR X XL B A0 A
(haplotype relative risk, HRR), 1993 4 Spielman
%017 HRR #4421 T TDT 4047, Y470 £ H
ESERFEHEXKNATREREFEES.
AW X NTDs Bk XBBF X 45 R N RFC1 2N
AS0G ZAMES NTDs fRERER, EH B b, B %
FIAZ LR R EREITZHEM TDT 447, I 5
FERESHEAR NTDs FEES, SR AT L
BT EBBRT LN GEMERTEME
509% , B2/~ i b e i R AR S R A R R AR AR B

X+ NTDs BRI R & BF 55 A, 1 2 - MR E
Bk EAE, M RRKR. HEEFENERNESTE
52U BARK LR NTDs 5 it 5 8 5 H i S8
MR aEhERAGE L, B RS S Wiz
P RBWEFETRERE NTDs R RERMWESR
HEM,

% X #®
1 ZE4T,Robert JB, 254, % . 7 B 1A 2 ST 4R AT J5 B 440 AR P 0 MR X M
ZEWMERB R . HHEEFRE,2000,80:493-498.

2 Berry RJ,Li Z,Erickson DJ, et al. Prevention of neural tube defects



- 668 - e 1T 2 R 2005 4E 9 H %5 26 %5 93 Chin J Epidemiol, September 2005, Vol. 26, No. 9

with folate acid in China. N Engl J] Med,1999,341:1485-1490.

3 Voleik KA, Blanton SH, Tyerman GH, et al.
Methylenetetrahydrofolate reductase and spina bifida: evaluation of
level of defect and maternal genotype risk in Hispanics. Am ] Med
Genet,2000,95:21-27.

4 REE,ZF/. PEAMIHFREEZEHSHEERTRE
5. 8 1%,2000,22:236-238.

5 Shaw GM, Lammer EJ, Zhu H, et al. Maternal periconceptional
vitamin use, genetic variation of infant reduced folate carrier
(A80G) , and risk of spina bifida. Am ] Med Genet,2002,108:1-6.

6 EWE, AKX MAEE. % PEELTARLRTRAEE
HESHSHRE. PERITHFERE,2004,25:499-502.

7 Tu IP,Balise RR, Whittemore AS. Detection of disease genes by use
of family data I . Application to nuclear families. Am J Hum
Genet,2000,66:1341-1350.

8 Falk CT, Rubinstein T. Haplotype relative risks: an easy reliable
way to construct a proper control sample for risk caculations. Ann
Hum Genet, 1987,51:227-233.

9 Spielman RS, McGinnis RE, Ewenst W]. Transmission test for
linkage disequilibrium: the insulin gene region and insulin-dependent
diabetes mellitus(IDDM). Am ] Hum Genet,1993,52:506-516.

10 Gazali LI, Padmanabhan R, Melnyk S, et al. Abnormal folate
metabolism and genetic polymorphism of the folate pathway in a
child with Down syndrome and neural tube defect. Am ] Med
Genet,2001,103:128-132.

11 Richard HF, Kimberly AG, Robert CB, et al. Neural tube defects
and craniofacial defects with special emphasis on folate pathway
genes. Crit Rev Oral Bio Med,1998,9:38-53.

(47 B 39 :2004-11-04)
(A S8 A

AL B X T AT N RY A FR

AXE FE AL AKRE

2001 EEMTARERSMT2EHNANETES
GERE, KT 280 2001 4£7 A 1 B 083 2002
6 H30H24HHE2HERRSTREWT

ILWMREFEARE 13 AR SER 2000 F226HF
A¥gH . R AR BRIBHBEHENELESN:O
1.4.7.10 A 533.3%;@2.5.8.11 A £32.8%;33.6.9.12
Hdi34.1%. BROAHEQ.QRABRRY—-SHHTRE,
HRERTHIFEEL(P>0.05), HE 2001 4 7.10 A
2002 M9 1.4 ASAML-15 BN EER MR2HEE
HERER, MAKER “PEGEFEAEZNARE"L
B, HphEFERELEHRIL,

28R HEESERE 2746 B, H P E 1801 Fl, &
945l , B b B R1.9:1, NMEEFRIFAR,30~35%
ERRE R BRR &, RO B R, AL L HE R R = A4y
530~ 35 B EERAH 441 B1(16.06% ) 335~ 40 3 4 387 #]
(14.09% )325~30 % 40 340 ] (12.38% ) ;20~40 % X —4F
BBEMALREPESTHELRAHM 50%. £5~10 54
E>65%HE—N/MELEF, NERARBEAL A EER
TENEE T 827 51(30.12%) , LFEETHEBARN=
Sz — HRANEEEBEE 573 £(20.87%) , BRA¥
4248 1 (9.03%) , B F KRR I EUHEARAR RF ALK
% HAEHE %, GEXRRS =MRE S5 0 HUR
P (925 B, di33.69% ) B A (884 B, 532.19%) .

4T H BRI 2000 £ AR TEE RS
WA (116)

Y63 B4 : 310006 FLM , H7 VLK 2 B 4 b Wi I8 56 — IS o 4 M
PR RXE(RIEEN 312000 EXTARER) FRB]ENT
ARERZSH (A1 88§

- $52 I a1l -

TRERE

BBl (334 B, 512.16%), A FHMW R L4 B ARG K
fo Bk Rk ARMAERRRG. TERE2EEL,
546 B, B AIHL.1:1, BAMRENRE, L2040 F 5
BERER, BB EN30~35 FEHA. Bk FELRKEH
W RAEFEZE R, YR AW BTN, BT =604 58
BB RETERAGYFTE. NMGERSAT
F. 216 Bl ERER, RE T ARG 2058 4, &
74.95% ;P XU EETHEAKY NEE, T 1039 6], B
AP EREE 630 1, 2 S48 K IHFL 281 B, R4 T+ H 686 41,
Hi 2 Fl,

3 BN ARGEREFR BEARRL ST S
SEEMM KT B R E R, YB3 8O Bk
BAMANEANT A GEN=ZCER, XREIEXNTH
BRGARGANMEN AL, KBHIEAOESL T
B IRE AR A RV BUME R, FREHEF MM
Ko AT OMBICEMNER EERBERRLAREE
WERN ERAT-RL—-EEEAT. HHERER, X
BERNHELESBINRERG, EXTHRFHN AR
B (2R KRG 5 SR = HE (&Y ¥
BRBGYAR,BEXTHSBEREN, SAXAERE,
BEFRGEREEFASVENERAEX. TEFRGHL
WHHEHEESANEEEMERBRKRENESIENFE
B xR PESTEMN. A—FHE,5TLREREK
PITHHLE, B R KA ADENRE, KBS KRR
EHLTHRBEPARHMN BHSIERRAPENH
W,

(W7 H 8 :2004-12-16)
(FXHE:FH)



