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Effect of erythropoietin on survival and migration of neural stem cells transplanted into injured
spinal cord of rats

Wang Zhong-wei, Guan Qing-kai, Zhou Wen-ke, Zhang Xin-zhong, Xu Da-wei

Abstract

BACKGROUND: How to promote the survival and migration of the neural stem cells transplanted into the injured spinal
cord is the focus of the research on nerve repair.

OBJECTIVE: To investigate the effect of erythropoietin on the survival, proliferation and migration of neural stem cells
transplanted into spinal cord injury rats.

METHODS: Sixty Sprague-Dawley rats were randomly divided into three groups: spinal cord injury group, neural stem
cells group and erythropoietin group. All the rats were used to make the spinal cord injury model. 7 pL(1 x10%/L) BrdU
labeled neural stem cells were transplanted into the spinal cord lesion area of rats in neural stem cells group and
erythropoietin group at 7 days after modeling, and DMEM/F12 medium was transplanted into the spinal cord injury
group; erythropoietin group was intraperitoneally injected with 5 000 U/kg erythropoietin, once per day and continuously
injected for 7 days, the neural stem cells group and spinal cord injury group were injected with normal saline in the
same dose. The spinal cord injury tissues were observed at 8 weeks after cell transplantation.

RESULTS AND CONCLUSION: At 2 weeks after modeling, the Basso, Beattie and Bresnahan score in neural stem
cells group and erythropoietin group was significantly higher than that in the spinal cord injury group (P < 0.05); at 4
weeks after modeling, the Basso, Beattie and Bresnahan score in the erythropoietin group was significantly higher than
that in the neural stem cells group (P < 0.05). Immunofluorescence staining showed that the number of BrdU-positive
cell and the migration distance of transplanted neural stem cells in the erythropoietin group were significantly higher
than those in the neural stem cells group (P < 0.05). The erythropoietin could promote the survival and migration of
neural stem cells in situ transplanted into the injured spinal cord, and accelerate nerve function repair.

Wang ZW, Guan QK, Zhou WK, Zhang XZ, Xu DW. Effect of erythropoietin on survival and migration of neural stem
cells transplanted into injured spinal cord of rats.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(36): 6736-6740.
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Figure 1 Morphology of neural stem cells after primary culture
for 3 d under phase contrast microscope, the cells
formed cell mass and grew in a suspending manner
(x400)
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Figure 2 Positive anti-nestin staining of the passage 3
neurospheres after in vitro cultured for 7 d, and the
green fluorescence could be seen
(Immunofluorescence staining, x400)
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Table 1 Effect of neural stem cells transplantation and
erythropoietin application on the Basso, Beattie and
Bresnahan score of rat hindlimb function in each group
following injury (xs, n=20, score)

Time Spinal cord injury Neural stem cells Erythropoietin
(wk) group group group
1 1.6+0.8 2.6+0.7 2.7+0.8
2 2.3+1.1 5.4+1.0° 6.3+0.9°
4 4.9+1.1 7.3+1.3° 11.1#1.2%
6 5.3£0.8 9.6+1.1% 12.6+1.5®
8 5.9+0.7 10.3+1.5% 13.9+1.4%°

#P < 0.05, vs. spinal cord injury group; °P < 0.05, vs. neural stem cells
group

THEMI2-8 1, FRZ T 41 RS ki 40 AL 20 41 e 2=
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BB i4-8J8, (L4414 i # 41BBB 4 W] ik iy T
P40 A% FE41(P < 0.05).
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Figure 3 Effect of neural stem cells transplantation and
erythropoietin application on the number of
BrdU-positive cells following spinal cord injury
(immunofluorescence staining, x100)
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Table 2 BrdU-positive cells in the spinal cord tissues and
migration distance at 8 wk after neural stem cells
transplantation (XS, n=20)

Group BrdU-positive cells (n)  Migration distance (mm)
Neural stem cells 4167+145 10.14+0.17
Erythropoietin 6 124+198° 13.78+0.51°%

P < 0.05, vs. neural stem cells group
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