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[ Abstract] Objective To observe the changes in the expression of the neurotrophic factors (NT-3,
CNTF, IGF-1 and PDGF) , apoptosis related factors ( Caspase—3 and Bel-xl) and axon guidance factor
(Netrin) in rat neural tube defects. Methods The pregnancy rats were divided into normal ( Nothing was done
for the peragnancy rats in normal group) , control (olive was intragastic administrated by 50mg per kilogram in E10d
peragnancy day one time in contral group ) and experimental groups ( All-trans Retinoic Acid (ATRA) was
dissolved in the olive, ATRA was intragasiric administrated by 50mg per kilogram in E10d peragnancy day one
time) randomly. Each group was subdivide into E15d, El16d, E17d, E18d, E19d and E20d groups, and five
anmals in each group were used for Rever Transcription Poly-merase Chain Reaction (RT-PCR) experiment.
Results 1. In experiment group, dead embryo, cranical meningocele, No tail deformities, and nondevelpoment

of the hind limbs occurred in about 66% embryo. 2. The expression of neurotrophic factors (NT-3, CNTF, IGF-1
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and PDGF) , apoptosis related factors (Caspase-3 and Bel—xl) and axon guidance factor (Netrin) was found in
normal and neural tube defects rats on E15d ~ E20d. The expression of IGF-1 had a decreasing tendency in neural
tube defects rats on E16d, and had a fluctuation in experiment groups. The expression of CNTF was downregulated
in experiment groups on E17d, compared with control group. There were statistically significant differences in the
above changes. The expression of Caspase-3, Bel-xl,

Conclusions 1. The neurotrophic factors ( NT-3,

and Netrin had no statistically significant changes.
CNTF, IGF-1 and PDGF) ,
(Caspase—3 and Bel—x1)  and axon guidance factor (Netrin) play important roles in the development of neural tubes

of normal and defected rats on E15d ~ E20d. 2. The expression of IGF-1 and CNTF mRNA in experimental group

were downregulated in experiment groups, compared with the normal control group, suggesting that RA may

apoptosis related factors

interfere the forming and distributing of these factors in the development of neural tube, then change the process and

mode of the development of the rat neural embryo, thus interfere the normal differentiation and proliferation of nerve

cells and lastly induce the nerve tube defect.
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Tab. 1 The sequence of PCR primers

=i s 19 TS K E (bp) BAIRE ()
B-actin  5'GTAAAGACCTCTATGCCAACA 3' 5' GGACTCATCGTACTCCTGCT 3' 227 525
NT-3 5'CGTCCCTGGAAATAGTCATACGG 3' 5' GACAGATGCCAATTCATGTTCTT 3' 857 54
CNTF 5' CTTTCGCAGAGCAAACACCT 3' 5’ CATCCCATCAGCCTCATTTT 3' 422 52
PDGF 5' CTGCTGCTACCTGCGTCTGG 3' 5'GCACTGCACATTGCGGTTATT 3' 391 55
IGF-1 5'GGCACTCTGCTTGCTCACCTT 3' 5'GCCTGTGGGCTTGTTGAAGTAAAA3' 130 57
Caspase=3  5'AACGAACGGACCTGTGG 3' 5' GGGTGCGGTAGAGTAAGC 3, 217 535
Bel—xl 5'CGTGGAAAGCGTAGACAAGG 3' 5'TGAAGAGTGAGCCCAGCAGA 3' 239 54
Netrin 5' TTTGGCGACGAGAACGAAG 3' 5' GCGGCAGTTGAGACAGACAC 3' 348 545
— _
B ‘ C
1
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Fig. 1 Neural tube defects
ABHZ (E20d, S2564H) ; BJE RS (E20d, sE2564H); C. [EHERE (El6d, IEW4, 40x); DJEIHEE (E16d,
SIS, 40x); EJERESE Q0d, IERH, 40 x ) FAGANERESE (E20d, 5234, 40x) .
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F2 TFURTEAMER [(Xxs), n=5)]
Tab. 2 The results of the average optical density [(X+s), n=5)]

A E| E15d El16d E17d E18d E19d E20d
EHH NT-3 0.99 +0.20 0.94 +0.15 1.09 +0.24 1.01 £ 0.14 0.93+0.18 0.92+0.15
bopiliezel NT-3 1.03 £0.16 0.86 = 0.10 1.03 +£0.27 0.89+0.10 0.95 +0.20 0.85+0.12
SCHGEH NT-3 0.96 +0.19 0.91 +£0.13 0.98 +0.16 0.92 + 0.09 0.98 +0.16 0.88 +0.10
EHAH CNTF 0.91 £0.07 1.07 £0.11 1.03 £0.13 091 +0.16 1.03 £0.22 1.01 £0.14
X HEZH CNTF 0.96 +0.14 1.04 £0.10 1.10 £0.10 0.98 = 0.07 1.07 £0.16 1.00+0.17
SCHGEH CNTF 0.93 +0.06 1.01 £0.02 0.97 +0.04" 0.99 +0.23 1.08 +0.22 1.01+£0.13
EHAH IGF 0.89 +0.14 1.08 £ 0.10 0.99 +0.09 0.95 +0.07 0.94 +0.07 0.91 +0.09
X B2 IGF 0.89 +0.09 0.99 +0.11 0.97 +£0.13 0.90+0.10 0.96 +0.08 0.92 +0.10
SCHGEH IGF 0.83 +0.10 0.95 +0.05" 1.01 £0.1044 0.93 +0.05 0.97 £ 0.0644 0.98 + 0.0744
IEHAH PDGF 1.03 +0.13 1.14 £ 0.17 1.01 £0.14 0.94 +0.12 1.10+£0.18 1.053 £0.23
X HEZH PDGF 1.14 £ 0.13 1.20 £ 0.16 1.18 £ 0.21 0.93+0.17 0.99 +0.13 1.00 + 0.28
SZEGEH PDGF 1.06 £ 0.15 1.03 £0.12 1.09 +0.28 1.09 + 0.28 1.22 +0.33 1.12+0.32

HIEFHHILE, "P<0.05; SSHRAM A, “2P<0.01.
x3 FHABERAHEER [(kzs), n=5)]
Tab. 3 The results of the average optical density [(X+s), n=5)]

A ) E15d El16d E17d E18 d E19d E20d
IEHH Caspase—3 1.11 £0.08 1.28 +0.10 1.22+0.13 1.22 £0.11 1.15+0.17 1.13£0.19
XFHEZH Caspase—3 1.15+0.06 1.27 £0.15 1.21+£0.13 1.21 £0.05 1.24 +0.12 1.11 £0.15
SCIGAH Caspase—3 1.17+£0.11 1.19 £0.11 1.23+0.16 1.19£0.11 1.22 +£0.11 1.24 +0.21
IEHH Bel—x1 1.02 £ 0.09 1.10+£0.13 1.05+0.11 0.95+0.19 1.00 £0.21 0.96 +0.17
PR Bel-x1 1.04 £ 0.06 1.10 £ 0.09 1.10 £ 0.09 0.96 +0.22 1.02 +0.18 0.94 +0.17
SCIGAH Bel—x1 1.07 £0.08 1.06 +£0.12 1.09 + 0.09 0.98 +0.16 1.00 £0.11 1.01 £0.19

x4 FHURXBEAHER [(K<s), n=5)]
Tab. 4 The results of the average optical density [(X+S), n=5)]

A ) E15d El6d E17d E18 d E19d E20d
IEHH Netrin 0.90 = 0.05 1.00 +0.10 1.00 = 0.08 0.92 +0.10 0.94+0.12 0.92+0.14
POpEESE] Netrin 0.92 +0.04 0.99+0.10 0.98 +0.11 0.89 +0.08 0.96 +0.09 0.91+0.12
SO Netrin 0.88 +0.06 0.98 +0.09 0.98 +0.13 0.92 +0.11 0.98 +0.07 0.97 +0.15
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El 2 NT-3, CNTF, IGF-1, PDGF F1 B -actin 1%IRAEHEER B &ETH
Fig. 2 1% agarose gel electrohoresis figures of NT-3, CNTF, IGF-1, PDGF #1 B -actin PCR productions
Marker B2 A AR AR A : 2000 bp, 1000 bp, 750 bp, 500 bp, 250 bp, 100bp; 1E: IEH4; Xf: XFHZ; v. 4k
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