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ABSTRACT: Neural tube defects (NTDs) are common birth defects, which seriously threaten the physical and mental health of
women and children, and the improvement of population quality, lead a great burden on the development of the society, it can cause preg-
nant women abortion, infant mortality and permanent disability. NTDs can divide into three kinds including: anencephalus, encephalo-
cele, spina bifida. Its etiology and specific mechanism is unclear. Most of the research at home and abroad consider that NTDs are serious
gene mutation which caused by one kind of gene polymorphism and environmental factors, it has been not yet to explain the occurrence
of the disease by a single reason. Research hotspot at present is the relationship between susceptibility gene and NTDs. Endothelial nitric
oxide synthase(eNOS)gene has been recently regarded as the important candidate genes which lead to NTDs. The point mutation or string
mutations of eNOS can cause the change of enzyme activity, which can cause eNOS expression up-regulation, lead the abnormal secre-
tion of NO, promote neuron apoptosis, and then lead to abnormalities growth of the brain. This article will summarize relevant research
between the gene polymorphism of eNOS and NTDs.
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255 Wi JE (neural tube defects, NTDs )& i1 F7¢ F WA IR G
T R ) i 2655 P B AN 2 AR P 5 BT B, G A2 i
RNTCHG )L =FpE i R AR A E RIE )L 30 J1~ 40
Ji AR SEAERUA 8 T~ 10 JT A 2 I L A=, ni

A Ko eNOS H: P fzilt B 9iA 2§ 2 NTDs J Az i i 24
TEHREMA o

1 NOS 5 eNOS BygE#fka

AR R BB WY LR R m i X 2 — B, B
I 200 AR 2 IESE 2 S ECE M2 RS, (HET A
A 24 M T 43 1 5 Bl R 4 B0 AL 0 BIF 5 R A R o
Karen S50 i AfF 5% J5 L, B HE B 2 8 R I 52 A8 7T e 5 2
PRI B IR 1 R - ] 82 e 2 R (homocysteine, Hey) £ i 25
LA G, R, 58 X — AR Y 78 S B PR R — 21 R (B A B
L NTDs HAb TR FE N IFIA N TEIE & AR AT,
PN 2 B —45 AL A& i (endothelial nitric oxide synthase,eNOS )3k
KA GBIAT SAE L Py T SR HE A 245 1028 5+ 5 Hey T

1980 4§, Je[E 24532 5¢ Furchgott S5 YL ALK Y
5T P B2 A0 AT 77 A — 48 AL & (nitric oxide , NO), il i L-
KRR AR =40 NO Bk BT 4G BR , 2 2
i, B HTEASBETNE 8P NO W4, fe =G B — L A&
fif(nitric oxide synthase, NOS)34fi £ NO B934T o

NOS U7 TIFLh I — AWK, | 1025 &%
TR FLLH I, AN A>T 4 13.3kDa, HRHE NOS FE4H il i 59 43
i B S REBIANIRD , PR LA = R0 T 700 e 70— 4R AL R
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(neuronal NOS, nNOS ); Il %8 . if5 5 5 — %8 {k & & fifi (inducible
NOS, iNOS), Hor T 70 %2534 F o4 Bz 4t v, 11 Tl 780 Jg
BB — AR 0, LT AR 40 0 P 5 8 ok B Y T
5. Forstermann F1 Pollock F 1991 4E45— YR AE N B2 gl e rh %
T eNOS, #ifthiZ i) DNA JF511 2 22 T4 By I Bz 4
JfL 4 ok

A eNOS B [H 43 A e N 7 5 YL (AR 35-36 X, HER
¥ Ky 130k A B K 424 21kb, 430 25 N
126 AT . eNOS 1] S IUAE P K2 A | i/ O LR LA
KNGS IX . AH) eNOS e[ & UL TR FpAs 5 .

(1) %6 894 filZHR G N T Figkie, AR T HAMR
(Glu)ZAE Ny RAZ R (Asp) . A ZFR(GlE LA T a - 1E
B L, AR B eNOS RIS KA MUE , EME—RE A & 1
FUFFNH) eNOS BHAS 5

(2) 4 S & F4b 27 o E 4B W] AR Y BB KR T 5
(VNTR), }l 4a/b VNTR . a 2 —1 2y 27bp i HRIFFIHE 2
WHI—1 R 25bp BT IRIFHIE R 2 ;b & —Kh 27bp #Y
BB IT A B AL 3 YR —K 2y 25bp MR IRIT A H AL 2 1k,
BARXFFEAR AT 1), (B 76 BE PR R )k F vk T LY
YEHL.

2 eNOS K)Ih gt

NOS LA A NO, S —> I 151 22 A= ) 2007 ) ol 22
fH55r 1. NOS NMUBEMS AL A A NO, [AlIRf ik XT NO ) £E )
SO LA DS, ISR T eNOS [ NO X 20l YA - %
FEEM . AU YEXS IR B2 Kk B R, NO RERE
3 20 ML TR S P 2 B P s TR R R R
R, NO ZKF A {24 AT 335 NTDs #2F o W1IRIEhE
TR NTDs R BRI , K U248 1 5 8 AR 22 40 Y
PAT- AR, a1 NO IR )2 S 8o 2 40 a0l vt — 40
S B 224 10 & 8 5 I nNOS FE R S8 R A i LA I
J BT kb, 5 eNOS FE KK K S5 ) b EIFERE N o
eNOS FA NG L T NO 5 WL sM i 2 A 22 e 7, A
M B2 A AR A F B, Ui T
eNOS 7k NTDs & F i # il 7 £ . eNOS A4 NO
A AR e SRR A5 8, R — T U B4 SR s R i
HMLAE A TE PR £ FP AR R 22 R G NO LAY B 7 s S 4R
JrbR PR T, 2 SN RV 2 AR BT RE .

P B AT A 544 R NO 1 2G. eNOS ik L- A% 2R
FNEFRFAL T AR A 412 NO, 52 eNOS Kk T 2 il o i
WIS, BRI PN B A0 P A L S SR 23 4 K NO,
4 A H 3RS NO Ji A il ONOO- %5 5t S0 A R £5 BH 25 1
SRR ILAE A B AR OSSR RN D RE SZ AL, o 200 e o 1 4
SR LEAL, A B2 20 M — AR IRAG EF Hh S HE i B 5 %2 ONOO- 1
YUl ATP Jib, IR IR S R, N B ARG IE ¥ i
1, A B G B R 58

W R, BT E  F H 2 (Oy) 5 NO ik B2 %
AN RERZIRAR K . TR A BRZS S, AR LBy
EBLE AT LR R A AL BT T A 2k (Oy) 5 NO K-
eNOS JiEH) i Z \eNOS FihFEAIk I P A 22 AF 2 ik NO il

Rfige , 1 A NO AR TEME T e, R 1Y SCHRHGE R, eNOS Al
NO 5520 R% 340 1A PN 7 200 M i 32 3 A e PRV B i
A G

AN IR Z A 5- HIE DA TR G A 2, 251
Hey HEE SRS, T2 i 352 i Hey B9 3R, 3 al g ) 20~ o 2 i
1fit %iE (high homocysteine,HHcy ) , Ifif HHey [fil i 7] 5: 3¢ NTDs
KA 1 FEX B NTDs & AR R E] i 22 BAE GG &
B, YR ALY NO R GeALAF e W] i it 0 1 S b4 1
HLH 75 S eNOS it (Al eNOS B [F Fik B, fE ARG AT
RS 10-13 J8 R TRZ: FSORTRRONA 5 A3 0 roRs i B
eNOS [HPEN B4 E AR KBS 14-17 [, eNOS FHM:
PR AR B AE R R A Al s E ARG R B A 18-21 Jl,
eNOS FHE P K 4t it i BRAE T IR AL AL s TE AR KB 4
23-26 J& ,eNOS FHM: Py Jz Al th BRAE A B R T, XA
eNOS 7E RN & & il & P 25 FE /R M A BF5E & L eNOS
PR IR AR O MR 48 1 AR K R B R B RN,

3 eNOS BERF £ 55 NTDs

NTDs f) EL AR &AL G ARG RS, IR 45 1 R,
NTDs 2 ZFHLHIAH BRI S5, 322 5 40 )5 S A i
g AH I T DL ) HHey 4 5. Afman SEUYA Ry 22 1if i FH -2 o)
fii NTDs 9 &G ZBEA% 50%~ 70%. i W5 o, I £ 354
Hey B RUWAHEAEHS NTDs 1 &4 R R X R E D] 410
e AR v, 25 LR B HHey B T4 255 10 P &L DTG
S35 NTDs iy &4 o ARYE SRR IST R , 7€ HHey B35,
eNOS (143 K k7 B i (30 il , B 22 I iR I 82, % eNOS
FH PR 38 A 00 2 35 N BH R o 17T eNOS 3k (R B She i 3t
S w0 I Hey 7K T i, 28 15 i 1) #2878 11 1 5 ]
Ho ik, eNOS L Z A5 NTDs Z YA,

eNOS J PR M ) 1E 7 & B LA EEM1ER . eNOS i1y
Feik BV K NO 208 I 2 e T, ORI &
BRW. MERABHEZAE 301 NFEERREMEKRA X
eNOSG894T kP £ 75 M AV 5 AH S HUHE SR FH A% 36 AS - G2 50
(TDT) st e MR B 00T, 38 o M7 )5 % B, IR AR 9 eNOS
FEPH GBOAT i fiZAn 5 5 HA WM OCHES, Ivon 4575E
S g 25 NBEHEAT AR AP 30: (TD'T ) S 45116t FEDF 5% , A
i Hey B A R 50 Z 0B 5% F - eNOS L [H G894T
firmir GT BRI RAS R g MR R fE R R A B iR
JLBY B35 HHey B3 58 h 5,10- 37 B 3 PO & - R 18 i il
(5,10-methylenetetrahyrofolate reductase, MTHFR )C677T 28 4%
{7 5 Y TT LR, T eNOS £ G894T A5y s TT
FERIBUR GT K1 B 2848 , B RLER LI A0 320 2 3l 2 5
3.4 f5H 4.5 £, TTREZH T eNOS 3L G89AT 28748 {7 £ AR
b, B2 T eNOS HYZE FI I REM / Bis o, il NO A LA
T T LWL, B TR NO 7] LAf# Hey 24 A% S-
R4 Hey R#AR, 530 Hey RUMERL, SRR 28 I &0 31X
P T T eNOS FE[K G894T Z8 A5 (v .5 [ Y H A= Bl A 3A
BN 2 A 2R B FLE P TCaX TS A 41

HWFFEIN A WeNOS FHe[H 4a/b i fi R 2 8PE 5 eNOS
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b SR LR A5 Y eNOS WEE R 7 4%, a SFALEE A & h
9 NO W BER iy, MR NR AR AR PP MR SET =32 BH, 3 NTDs
AR R S TR N, A0 A5 i o AR M2 IRTE LY 30 44
BERHAT G BRDFTE IS B 1, BE2E eNOS :[H 894 fi i
G—T 2782 4= NTDs LRI Z g L7, 1l eNOS J
PIAYER 4 A5 T 27bpVNTR JE K 58 A8 A 2175 & NTDs Y57
BN R, EAMIFSERUR R, ARG B A TC 125 o it
KGRI E N, ATRES eNOS LK 4a/b VNTR {7 i 58754 P,
ARITJE AT, NTDs 2 380G FE™ | A SR FF ™ JLSET Y
HEJENH, ZRIGIEE N RS NTDs #9442 A 7E K
W7 ok B i — AP WETOR W 4a/b VNTR 7 s Y28 5 5
NTDs & HE=RA Ko
XFF NTDs L, C B #0f77E eNOS JE[H 5e7% (H )& th T
SN AT TR A MM B R 22 5, DA NTDs %
T B T AR PRI 5 K A5 BRAE 18 AN B AN [R] i PR 2 5
ANTFIZERL ) NTDs X R Bl ] A 7E A OF kRl ik —20
15 eNOS J X i) 4 Fh S AL 7 NTDs & A= e Jig i 7 v e 14
TEMT, eNOS J[H G894T ZE A5, s 1 eNOS A 4a/b VNTR {3
FUHYZE SR NTDs B 5 K e Y A EAE T, eNOS SE[H 5 H
b PR g A5G DR e B AFAESC HAE T, A NTDs f) K 2 Al
AIREAY R IR SR AR = , DUE 45 S AR TR U T
AT B At , AT g S5 87 4 A 358 SO R A 2 Y 22 5F
Uik
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