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The Research of Etiology Between Homocysteine and Neural Tube Defects*
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ABSTRACT: Neural tube defects ( NTDs) are one of the most common serious congenital malformations on central nervous system,
which can occur all over the world. It causes miscarriage and stillbirth, even if the fetus survived , it will still affect the children's devel-
opment and quality of life. At the same time, it brings our family and society more stress and heavier financial burden. The most NTDs
are induced by the interaction of genetic and environmental factors. Lacking folic acid, suffering high fever, close to radiation, taking
medication, being infected with or having gestational diabetes in early pregnancy, combined with genetic factors, they are all likely to
lead to neural tube defects. A large number of studies have shown that low folic acid, low vitamin B12 level and high plasma homocys-
teine (Hcy) level in the blood serum of pregnant women are closely related to the occurrence of NTDs. This article reviews the pathogens
which result in neural tube defects through the molecular level and gene level on homocysteine metabolism.

Key words: Neural tube defects; Homocysteine; Vitamin B12; Vitamin B6

Chinese Library Classification: R715 R726.2 Document code: A

Article ID:1673-6273 2012 09-1778-04

neural tube defects NTDs

1
R 1.1
folic acid B
N 1
BI12 N -
o 5-
o ] o
5- MS G4

B12 2 o

-B- CBS B6
el R 3
R 1 0.4 mg 3
* LHJJ2010B16
(1986-) s 118799736913 Email:liying8696@163.com
AN Email:guqiang106@sina.com

2011-07-17 2011-08-13



www.shengwuyixue.com Progressin Modern Biomedicine Vol.12

NO.9 MAR.2012 - 1779 -

ug VitB6
o 2003 10 ’
Abdul-Rauf Sayed®
4 2.1 (MTHFR)
12 MTHFR 1p36.3
65.9% R 1980bp 74KD
C677T A1298C
50%~70% MTHFR
30%~45% . ol
1.2 B12 MTHFR
B12(Vitamin B12) 5,10- 5-
o 5-
DNA N MTHFR C677T
° VitB12 R (4]
[ NTDs MTHFRC677T
VitB12 1 Anne M.molloy"”
NTDs . Krista S Crider 1]
VitB12 MTHFR
VitB12<250 ng/L o MTHFR .
VitB12 o o
Hcy) A1298C
A A ., el
VitB12 . MTHFRA1298C NTDs Meta
VitB12 Hey Hey AA CC CA
DNA o OR 3.06 95%CI 0.12-77.02 1.07 95%
VitB12 Hcey CI 0.59-1.95
o VitB12 g
A A 2.2 MS
MMA @ MS 1 -
VitB12 5
20 90 NMvan der Put !¥ Hey
VitB12 - el NTD MS
MMA o o MSA2756G MS
NTDs
VitB12 NTDs Hcey o MSA2756G
1.3 B6 o
B6 Vitamin B6 ] 50
., VitB6 40
° PCR-RFLP MSA2756G
VitB6 o MS2756GG
VitB6 . el MTHFRC677T  MTHFRA1298C
VitB6 -MS
- D1919G NTDs o MS
VitB6 2756
o .
+VitC+VitBo+ 2.3 MTRR
+VitC+VitB6+ Leclerc 1998 MS cDNA
P<0.05 . VitC, VitB6 MTRR 1q43



- 1780 -

www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.9 MAR.2012

- MTRR MTRR
BI2 BI2
Hcey °
2003 Huiping Zhu™! AA
MTRR A66G
1.9 MTRR A66G
26 Ory VB®!
MTRR  122M (66A—G),
S175L (524C—T) K350R (1049A—G) NTDs
N Ivon?
, MTRR 66GG
2 = MTR-
RA66G HCY NTDs
2.4 -B- CBS
CBS 21q
Hcey
T833C  GY19A, 24 CB-
ST833C Hey Hcey
o 2] CBST833C
(P<0.05) C NTDs
T 3.321 CBSG919A
(P>0.05), CBS
3
° C.
E
C [26]
NTDs N
(References)

[1] Felkner M, Suarez L, Canfield MA, et al. Maternal serum homo-
cysteine and risk for neural tube defects in a Texas- Mexico border
population [J]. Birth Defects Res A Clin Mol Teratol, 2009, 85(6):
574-581

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

[3] , , , . B12

[J]. ,2010, 7, 13(4):

303-306.
Xie Hua, Ren Yu-xiu, Liang Jin-Kui, et al. Maternal serum level of
vitamin B12 and folate and the risk of fetal neural nube defects[J].
Chinese Journal Of Perinatal Medicine, 2010, 7, 13(4): 303-306

[4] , Robert J Berry, s

1. , 2000, 80(7): 393-397

Li Zhu, Robert J Berry, Li Song, et al. Preventing neural tube defects
with periconceptional folic acid supplementation: a population based
intervention program in the China [J]. National Medical Journal of
China, 2000, 80(7): 393-397

[5] Abdul-Rauf Sayed, David Bourne Robert Pattinson, Jo Nixon, et al.
Decline in the prevalence of neural tube defects following folic acid
fortification and its cost-benefit in South Africa Birth Defects
Research Part A[J]. Clinical and Molecular Teratology, 2008, 4, 82(4)
211-216

[6] .. . VitB12

[J1. ,2011,4,32(10): 1893-1894

Liu Da-yan, Xiao Li. Association of amniotic fluid homocystetine,
folate and cobalamin levels with birth defects [J]. Jilin Medical
Journal, 2011, 4, 32(10): 1893-1894

[71 Anne M. Molloy, Peadar N. Kirke, James F. Troendle, et al. Maternal
Vitamin B12 Status and Risk of Neural Tube Defects in a Population
With High Neural Tube Defect Prevalence and No Folic Acid
Fortification PEDIATRICS, 2009, 3, 123(3): 917-923

[8

[t

Zhang T, Xin R, Gu X, et al. Maternalserum vitamin B12 folate and
homocysteine and the risk of neural tube defects in the offspring in a
high-risk area of China[J]. Public Health Nutr, 2009, 12(5): 680-686

[9] . ,

[J]. ,2002, 82(23)
Luo Xiao-ping, Ning Qing, Zhang Lian. Determination and
significance of Amniotic fluid and maternal urine methylmalonic acid
in serum[J]. National Medical Journal of China, 2002, 82(23)

[10] Regine P.M. Steegers-Theunissen Maternal hyperhomocysteinemia[J].
A risk factor for neural-tube defects Metabolism, 1994, 43 (12):
1475-1480

[11] Mirande Candito, Mourad Naimi, Catherine Boisson, et al. Plasma
vitamin values and antiepileptic therapy: case reports of pregnancy
outcomes affected by a neural tube defect Birth Defects Research Part
A: Clinical and Molecular Teratology, 2007, 1, 79(1): 62-64

[12] , s C.B6

1. ,2002, 1(24), 17-21
Xu Hong-Wei, Ma Ai-guo, Du Wei, et al. Enhanced protection of
folic acid against teratogenesis by combined supplementation with
Vitamin C, B6 and taurine [J]. Jilin Medical Journal, 2002, 1(24),
17-21

[13] H.J. Blom, G.M. Shaw, M. den Heijer, et al. Neural tube defects and
folate: case far from closed, Nat. Rev[J]. Neurosci,2006, pp. 724-731

[14] Poomagame Narasimhamurthy Harisha, Indira Devi, Rita Christopher.
Impact of 5, 10-methylenetetrahydrofolate reductase gene polymorp-
hism on neural tube defects [J]. Joural of Neurosurgery: Pediatrics,
2010, 10, 6(4)

[15] Krista S Crider, Jiang-Hui Zhu, Ling Hao. MTHFR 677C —T



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.9 MAR.2012

- 1781 -«

genotype is associated with folate and homocysteine concentrations in
a large, population-based, double-blind trial of folic acid supple-
mentation[J]. American Society for Nutrition. April 2011 ajcn.004671

[16] Lizbeth Gonzalez-Herrera, Ileana Castillo-Zapata. A1298C polymor-
phism of the MTHFR gene and neural tube defects in the state of
Yucatan, Mexico [J]. Clinical and Molecular Teratology 2007, 79(8)
622-626

[17] , ,

[J1. ,2010, 1, 13-18

He Xian-min, Zhang Qun, Yang Qi. Study on the Methylene-
tetrahydrofolate Reductase and Methionine Synthase Reductase
Polymorphism[J]. Chinese Journal of Family Planning, 2010, 1, 13-18

[18] NM van der Put, EF van der Molen, LA Kluijtmans. Sequence
analysis of the coding region of human methionine synthase:
relevance to hyperhomocysteinaemia in neural-tube defects and
vascular disease [J]. An International Journal of Medicine, 1997, 90
(8):511-517

[19] s MTHFRC677T MTHFRA1298C
MSA2756G [J1. s
2005, 13(11): 26-29
Zheng Mei-ling, Bi Xing-yu.Study on genotypes of MTHFRC677T,
MTHFRA1298C, MSA2756G in neural tube defects [J]. Chinese
Journal of Birth Health & Here, 2005, 13(11): 26-29

[20] Zhu H, Wicker NJ, Shaw GM, et al. Homocysteine remethylation
enzyme polymorphisms and increased risks for neural tube defects[J].
Mol Genet Metab, 2003, 3, 78(3): 216-218

[21] Ory VB, Mills JL, Pangilinan F, et al. Analysis of methionine

synthase reductase polymorphisms for neural tube defects risk

association[J]. Mol Genet Metab, 2005, Jul; 85(3): 220-227

[22] Candito M, Rivet R, Herbeth B, et al. Nutritional and genetic
determinants of vitamin B and homecysteine metabolisms in
neuraltube depots: a muhicenter case-control study [J]. Am J Med
Genet, 2008, 146A: 1128-1133

[23] s , (HCY)

[J1, ,2007,13(4),158-161
Zheng Mei-ling, Wang Gang-hua, Zhang Gui-ling. Relationship of
plasma homocysteine(HCY) and the gene polymorphism of metabolic
enzymes with Neural Tube Defects [J]. Chinese journal of Healthy
birth &Child care, 2007, 13(4): 158-161

[24] ; ;

[J].
,2005, 13(2): 195-198
Pan Qi, Guo Li-xin, Chu Ming-feng.Relationship between Genetic
Polymorphisms of Homocysteine Metablism Related Enzymes and
Carotid Intima-Media Thickness in Type 2 Diabetic Patients [J].
Chinese Journal of Arteriosclerosis, 2005, 13(2): 195-198

[25] . MTHFR C677T CBS T 833C.G919A
NTDs [D]. CDMD: 2.2009.239-216
Sheng Li-li. The relationship between Mothers' MTHFR C677T, CBS
T 833C, G919A genotypes and the occurrence of NTDs[D]. CDMD:
2.2009. 239-216

[26] TooleJF, Malinow MR, Chambless LE, et al. Lowering homocy-
steine in patients with ischemic stroke to prevent recurrent stroke,
myocardial infarction and death the vitamin intervention for stroke
prevention (VISP)randomized controlled trail[J]. 2004, 291(5): 565-
575

1750

Zhou Guo-zheng. Problems of literature review in medical science
and its solutions [J]. Chinese Rural Health Service Administration,
2008,28(1):75-77

[13] s R , .

[J1. ,2009,29(10):40-42

Hei Wei,Cheng Jin,Zhang Xiao-yan, et al. Literature Evaluation in
Subject Services of Medical Library [J]. Journal of Modern Informa-
tion, 2009,29(10):40-42

[14] . . 12010,22(2):

123-125,139
Qing Bo. New Exploration on Library Sci-tech Retrieval [J]. Journal
of Library and Information Sciences in Agriculture, 2010,22 (2):
123-125,139
[15] . .
,2010,28(2):66-67,91
Zhou Yu-fang. Discussing existing problems and suggestions of the
novelty search [J]. Journal of Academic Library and Information Sci-

ence, 2009,18(6):66-67,69



