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Effect of ionotropic glutamate receptor antagonists MK-801 on the proliferation of endogenous

neural stem cells in rats with global cerebral ischemia-reperfusion injury
Yuan Guo-yan', Ren Ming-xin?, Guo Yi-wei?, Zhou Li?

Abstract

BACKGROUND: After cerebral ischemia-reperfusion, excessive excitatory amino acids can activate endogenous neural stem
cells (NSCs) through N-methyl-D-aspartic acid (NMDA) receptor and can repair nerve cells by the proliferation and differentiation
of endogenous NSCs but damage nerve cells by intracellular calcium overload at the same time.

OBJECTIVE: To study the effect of NMDA receptor antagonist MK-801 on the proliferation of endogenous NSCs of global
cerebral ischemia-reperfusion rat hippocampus.

METHODS: The SD rats were divided into control group, operation group and different concentrations of MK-801 group (0.2, 0.4,
0.6, 0.8, 1.0, 1.2 mg/kg). The rats were first treated with lateral ventricle intubation, and 3 days later, four-vessel occlusion was
used to establish global cerebral ischemia-reperfusion model, except the control group. Different doses of MK-801 were
intracerebrally ventricularly injected at 30 minutes before cerebral ischemia. The same concentration of normal saline was used
in control group and operation group. Immunohistochemistry and RT-PCR technique were used to detect nestin positive cells and
mRNA level expression.

RESULTS AND CONCLUSION: When the concentration of MK-801 was under 0.8 mg/kg, the protein and mRNA expression of
nestin was high and there was no difference between MK-801 group and operation group (P > 0.05). When the concentration of
MK-801 was equal to 0.8 mg/kg, the expression of nestin gene and protein was decreased significantly with MK-801 increasing
(P < 0.05). MK-801 can not only inhibit calcium overload but also has good effect on stimulating neural stem cell proliferation at
the concentration of 0.6 mg/kg.
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Table 1 PCR primers and sequence of target genes
and internal reference genes

. Product

Gene Primer sequence size (bp)

Nestin ~ F: GAG AGG GAG GAC AAA GTC CC 181
R: TCC CTC AGA GAC TAG CGC AT

F: CTT TTG TGC CTT GAT AGT TC 302
R: GAG TCC TTC TGA CCC ATAC

B-actin

FEWEIER: REAZULY. RT-PCR
AR I 21365 E JE A4k nestinBH 14 41 i A
nestin MRNAZR X .

SEitFES: HE—AEHKXHSPSS 13.0
A TE R VAR EE, SEEGHE DAxtsRoR, 411
LLEAT B 27 22007, P < 0.05 4 25 57 B 3%
PERE .
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2.2 MK-801RF KA Hnestinfa tttmfit ey &5 TR
X R ZH FTMK-801 -3k Ji 2 nestin 25 [ ik 8 2% v T4
IZH(P <0.01), 0.2, 0.4, 0.6 mg/kg MK-8014{ 1K
X A AH e nestindl (F FRaA HEAAH AP > 0.05), 0.8,
1.0, 1.2 mg/kgFF A6} HE 4 AH bb 3Rk 8 3 b (P
0.01), 0.6 mg/kg#10.8 mg/kgéﬂ[ﬂ?ﬁ#ﬁmﬁ@)ﬁkx
(P <0.05), W#&2, EA1.

2 FAUKRINEE S nestin LA i &1k BT

Table 2 Expression of nestin-positive cells of rats hippocampus

in different groups (xts)
Group n Positive cells
Control 6 0.67+0.06
Operation 12 28.29+5.68%
0.2 mg/kg MK-801 6 30.5245.31°
0.4 mg/kg MK-801 6 26.66+4.32°
0.6 mg/kg MK-801 6 25.36+4.57%
0.8 mg/kg MK-801 6 18.89+5.45%°
1.0 mg/kg MK-801 6 13.26+3.23%
1.2 mg/kg MK-801 6 8.08+0.85%

Nestin
B-actin

1.4
1.2
1.0
0.8
0.6
0.4
0.2

0

Nestin mRNA
semiquantitive value

A B C D E F G H

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; °P < 0.01, vs. 0.8 mg/kg MK-801 group

Figure 2 Expression of nestin mRNA of rat hippocampus in
different groups
2 FAKENIEG T nestin mRNA (1314

P < 0.01, vs. control group; °P < 0.01, vs. operation group; °P < 0.05, vs.
0.8 mg/kg MK-801 group
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c: 0.6 mg/kg MK-801 group d: 0.8 mg/kg MK-801 group

Figure 1 Expression of nestin positive cells of rat
hippocampus in different groups (SABC-DAB
staining, x400)

B SRS nestin FHPE4N 41 (SABC-DAB %
i, x400)

2.3 MK-801RF) & E nestin mRNA# & & TAXT
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0.01), FARSALE 5 BRAIA L2 47 B R X
(P<0.05), H0.8 mg/kg#i. 1.0 mg/kg#i. 1.2 mg/kg4i.
FTFAXS HAH R IE B sk (P < 0.01), 0.6 mglkg
41, 0.8 mg/kg4i H) 7 5 A B = (P < 0.01), HARAH
A 1] 2 G i 5 M (P > 0.05), WLIEI2
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