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Transplantation of bone marrow mesenchymal stem cells improves cognitive function of rats
with chronic cerebral ischemia and decreases Nogo-A and NgR protein expression in the

hippocampus
Wang Yan-ling, Yan Yu, Song Bo, Zhang Hui-li, Gong Guang-ming, Chen Si, Fang Hui, Xu Yu-ming

Abstract

BACKGROUND: Transplantation of bone marrow mesenchymal stem cells can decrease Nogo-A and NgR expression in rats
with spinal cord injury and cerebral infarction.

OBJECTIVE: To investigate the effects of transplantation of bone marrow mesenchymal stem cells on cogpnitive function of rats
with chronic cerebral ischemia and Nogo-A and NgR protein expression in the hippocampus.

METHODS: Thirty Sprague-Dawley rats were randomly divided into sham-surgery, model and bone marrow mesenchymal stem
cells groups. Rats in the latter two groups were established into model of chronic cerebral ischemia by permanent ligation of
bilateral common carotid artery. In the bone marrow mesenchymal stem cells group, at 7 days after chronic cerebral ischemia
induction, bone marrow mesenchymal stem cells (1x107) isolated by ficoll density gradient centrifugation were transfused into
rats via the tail vein.

RESULTS AND CONCLUSION: Compared with sham-surgery group, the average escape latency was significantly shortened (P <
0.01), the number that rats passed through the platform was significantly increased (P < 0.05), and Nogo-A and NgR expression in
the hippocampal tissue was significantly decreased (P < 0.05) in the bone marrow mesenchymal stem cells group. These findings
suggest that transplantation of bone marrow mesenchymal stem cells protects spatial learning and memory abilities of rats with
chronic cerebral ischemia. This effect is possibly related to decreased Nogo-A and NgR protein expression.
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Figure 1 Flow cytometry for bone marrow mesenchymal stem
cells
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Figure 2 BrdU-positive bone marrow mesenchymal stem cells
appearing in the hippocampus in the bone marrow
mesenchymal stem cells group (immunofluorescent
staining, x200)
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Table 2 Gray value of Nogo-A and NgR in the hippocampus in

each group (x£s)
Group Nogo-A NgR
Sham-surgery 125.50+3.02 115.62+4.45
Model 170.15+4.41% 178.56+7.56°
Bone marrow mesenchymal 145.76+3.94% 136.29+3.56°°
stem cells

P < 0.01, vs. sham-surgery group; °P < 0.01, °P < 0.05, vs. model group

# 1 KE Morris 7K 2k B4 45 5

Table 1 The Morris water maze results (xzs)
Grou Escape latency  Number that rats passed
P (s) through the platform
Sham-surgery 15.204£2.15 7.20+£1.93

2.90+1.29%
4.70+1.49%

Model 53.10+1.85%
Bone marrow 32.20+1.32%°
mesenchymal stem cells

P < 0.01, vs. sham-surgery group; °P < 0.01, °P < 0.05, vs. model group
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c: Bone marrow mesenchymal stem cells group

Figure 3 Nogo-A protein expression in hippocampal CA1
region in each group (immunofluorescent staining,

x200)
’ 3 géﬁjc FliE ™ CA1 [X Nogo-A & [ 834 (i 414k G
, x200)
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Figure 4 NgR protein expression in hippocampal CA1 region
in each group (diaminobenzidine, x200)
Kl 4 #4115 CA1 X NgR 15814 (DAB 444, x200)
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