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Long term intranasal delivery of bone marrow stromal cells improves rat brain injury caused by 

ischemia reperfusion   

Wang Yang1, Shen Hui-juan2, Zhu Qun-e3, Wang Fei3, Xu Wei-zhen4, Yu Qian4, Zeng Xian-zhi5 
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Abstract 

BACKGROUND: Nasal delivery is a highly effective way to deliver drug into the brain, which can overcome the blockage 

of blood-brain barrier and peripheral side-effects.  

OBJECTIVE: To explore the feasibility of long term intranasal delivery of bone marrow stromal cells for treatment of brain 

injury caused by ischemia reperfusion. 

METHODS: Bone marrow stromal cells were sorted from rat whole bone marrow by adherent culture. Brain ischemia 

reperfusion rats were randomly divided into experimental group or control group. Bone marrow stromal cells or phosphate 

buffer saline were dropped into the nasal cavity of experimental group and control group respectively, once every 2 days for a 

total of 4 weeks. Rat behaviors were assessed once a week. Brain pathological examination was performed after the last 

behavior assessment. 

RESULTS AND CONCLUSION: Compared with the control group, the results of modified neurological severity score and 

Morris water maze test showed that rat behaviors of experimental group were gradually improved at 2 weeks after 

treatment (P < 0.05, P < 0.01). It corresponded to behavior improvement, and ischemia reperfusion resulted in 66% cell 

loss in hippocampal CA1 region in the control group; however, in the experimental group, the cell loss in hippocampal CA1 

region was significantly lower to 25% (P < 0.01). Our data indicated that long term intranasal delivery of bone marrow 

stromal cells can improve the brain injury caused by ischemia reperfusion. 

 

Wang Y, Shen HJ, Zhu QE, Wang F, Xu WZ, Yu Q, Zeng XZ. Long term intranasal delivery of bone marrow stromal cells 

improves rat brain injury caused by ischemia reperfusion.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(27): 5072-5075.     

[http://www.crter.cn  http://en.zglckf.com] 

 

 

 

 

1 4 1 1

 

2 Morris

(P < 0.05 P < 0.01) CA1 66%

CA1 25% (P < 0.01)

 

 

 

 

. 

[J]. 2012 16(27):5072-5075.      [http://www.crter.org  http://cn.zglckf.com] 

 

 

0   

 

[1]

[2]



 

.  

ISSN 2095-4344  CN 21-1581/R   CODEN: ZLKHAH 5073 

www.CRTER.org 

嘉兴学院，1 医学
院，2 机电学院机
电工程中心，3 医
学院医学实验中
心，5 医学院解剖
学教研室，浙江省
嘉兴市 314001；
4 浙江省武警总队
医院病理科，浙江
省嘉兴市 
314000  
 
王洋，男，1988
年生，浙江省嘉兴
市人，汉族，嘉兴
学院在读本科，主
要从事医学方面
的研究。 
wydc88@ 
sina.com 
 
通讯作者：曾宪
智，博士，副教授，
嘉兴学院医学院
解剖学教研室，浙
江省嘉兴市 
314001 
frankzengxzh@ 
yahoo.cn 
 

:R394.2 

:B 

:2095-4344 

(2012)27-05072-04 

 
收稿日期：2011-02-08               

修回日期：2011-12-22        

(20110928002/D〃C) 

 
 

[3]
 

CA1

 

 

1

 

 

2010 10/2011 08

 

3 SD 90

(200±20) g -

SCXK( )2008-0016

 
[4]

 

 

[4]
3

1 1 3

 

[4]

60 6% 6 mL/kg

15 min

 

60

2

3

PBS Danielyan
[5] [4]

10 µL 5×10
6

(

PBS )

10 µL 2 min

2

PBS 1 d 1

4 10

 

[5]

[3]
1

1 4

[6]

4 18

1 13~18

7~12 1~6

7~12  

Morris

[3]
1.5 m

26 30 cm

8 cm

2.5 cm 1

4

60 s

120 s  

6%

   

(4 ) 40 g/L (0.01 mol/L PB )

4 

40 g/L 12 h

0.5 h 5 μm

-

400 5

CA1

0.1 mm

 

Morris

CA1

 

SSPS 10.0

x
_

±s

ANOVA P < 0.05

 

 

2

 

2.1  实验动物数量分析  90 3 



 

.  

P.O. Box 1200, Shenyang   110004   cn.zglckf.com 5074 

www.CRTER.org 

70

30 10

 

2.2  大鼠骨髓基质细胞的培养、扩增与分离  
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2.3  改良神经病学严重程度评分的变化  3  
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2.4  Morris水迷宫实验结果   
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Figure 1  Morphology of primary cultured bone marrow 
stromal cells (×10) 

1  (×10) 

Figure 3  Modified neurological severity score 
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Figure 4  Mean latency to platform in Morris water maze 
experiment 
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Figure 5  Less cells in the hippocampal CA1 in control group  
(×400)    
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Figure 2  Morphology of the third generation of bone marrow 
stromal cells (×10) 
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Figure 6  Significantly more cells in the hippocampal CA1 in 
experimental group compared with the control group 
(×400)    
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