FEARN TS IRAKRSE 214 % 4540 4 2010 - 10 - 01 /K
Journal of Clinical Rehabilitative Tissue Engineering Research October 1, 2010 Vol.14, No.40

@z

NMDAZ K F & SRR B E T AR EDRR

FERRT2, 0 S22, RURE2, JBAIE2, AR, RS

T TR RYIR5E

N-methyl-D-aspartic acid receptor antagonist dose and proliferation of endogenous neural stem
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Abstract

BACKGROUND: After cerebral ischemia-reperfusion, excessive excitatory amino acids activate N-methyl-D-aspartic acid
(NMDA) receptor which repairs nerve cells by the proliferation and differentiation of endogenous neural stem cells (NSCs), but
damages nerve cells by intracellular calcium overload at the same time. Controlling NMDA receptor activation may activate
endogenous NSCs and minimize damage simultaneously.

OBJECTIVE: To investigate the effect of NMDA receptor antagonist MK-801 on endogenous neural stem cell proliferation of
reperfused rat hippocampus.

METHODS: A total of 54 healthy male Sprague-Dawley rats were randomized into control group (without any treatment),
operation group (establish ischemia model), various doses of MK-801 group. Four-vessel occlusion (Pulsinelli-4VO method) was
used to establish global cerebral ischemia/reperfusion model. Different doses of MK-801 were injected into lateral ventricle 30
minutes before cerebral ischemia according to 0.2, 0.4, 0.6, 0.8, 1.0, 1.2 mg/kg. Western-blot and reverse
transcription-polymerase chain reaction (RT-PCR) were used to detect nestin protein and mRNA level expression in each group.
RESULTS AND CONCLUDION: When MK-801 was under 0.8 mg/kg, no significant differences in the protein and mRNA
expression of nestin were detected among groups (P > 0.05), with the presence of high expression. When MK-801 was equal to
0.8 mg/kg, MK-801 significantly suppressed proliferation of endogenous NSCs. When MK-801 was more than 0.8 mg/kg,
inhibitory effect was increased with increased concentration. At 1.2 mg/kg, rats developed adverse reaction such as restlessness
and ataxia. The nestin mMRNA expression results were consistent with the tendency of protein expression, which suggested that
MK-801 dose is associated with the repair of nerve function following cerebral infarction. 0.6 mg/kg is a suitable dose during this
test. This concentration can make MK-801 reduce the toxic effect of excitatory amino acids on neurons, can protect neural cells,
and cannot greatly affect proliferation of endogenous NSCs.
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Table 1 Polymerase chain reaction (PCR) primers and
sequence of target genes and internal control

genes
. Product
Gene Primer sequence size(bp)
Nestin  F: GAG AGG GAG GAC AAAGTC CC 181
R: TCC CTC AGA GAC TAG CGC AT
B-actin  F: CTTTTG TGC CTT GATAGT TC 302

R: GAG TCC TTC TGACCC ATAC
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A: control group; B: operation group C: 0.2 mg/kg MK-801 group; D:
0.4 mg/kg MK-801 group; E: 0.6 mg/kg MK-801 group; F: 0.8 mg/kg
MK-801 group; G: 1.0 mg/kg MK-801 group; H: 1.2 mg/kg MK-801 group

Nestin protein semi-
quantitive value

Figure 1  Expression of nestion protein at different doses of
MK-801
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A: control group; B: operation group; C: 0.2 mg/kg MK-801 group; D:
0.4 mg/kg MK-801 group; E: 0.6 mg/kg MK-801 group; F: 0.8 mg/kg
MK-801 group; G: 1.0 mg/kg MK-801 group; H: 1.2 mg/kg MK-801 group
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Figure 2 Expression of nestion mRNA at different
concentrations of MK-801
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