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Cerebral damagesinduced epsilateral 
common carotid occlusion and their 
improvement by using multipotential 

adipose-drived stem cells 

� Ghafaripoor, H.A1 
� Jalali, M2 
�  Nikravesh, M.R�2 
�  Sanchooli, J2  
� Hamidi Alamdari, D1 
� Seghatoleslam, M1 

 
 

Abstract

Background
Adipose-derived cells are immature and 
transformed cells which can in specific 
conditions, play different roles such as 
providing a source of stem cells for 
treatment of damages and injuries. The 
aim of this study was to determine 
therapeutic effects of human adipose-
derived stem cells on cerebral cortex 
injury in cerebral ischemic rats. 

Methods
The present study included 30 male 
Wistar rats. The cases were divided into 
three groups. For experimental and sham 
groups, the right Carotid stroke was 
occlused by Common Carotid Artery 
occlusion (CCA) for 30 minutes in 100-
150 g male Wistar rats. Seven days after 
surgery, the rats were divided into two 
groups to receive intravenously either 

                                                 
1. Faculty of Medicine, Zabol University of 
Medical Sciences, Zabol, Iran 
2.Department of Anatomy and Cell's Biology, 
Faculty of Medicine, Mashhad University of 
Medical Sciences, Mashhad, Iran 

BrdU positive human adipose stem cells 
[(2×105 cells in 1ml saline, n=10) as 
experimental group] or the same amount 
of saline [as sham group (n=10)]. There 
was also one group (control) without any 
surgery or injections. The animals were 
evaluated for 14 days to test movement 
disorders by limb placing and corner turn 
tests. Transplanted stem cells were 
detected by immunohistochemistry.  
Findings: The results demonstrated that 
the injected ASCs were settled in the 
injured area of the brain and helped to 
improve the movement's disorders due to 
bleeding, in the experimental groups 
(P<0.05), which was better, compared to 
the sham group. The data also revealed 
that size of damaged region in brain of 
experimental group was decreased 
significantly.  

Conclusion
It is concluded that the adipose stem cells' 
transplantation has a beneficial influence 
on brain tissue reparation after hypoxic 
ischemic cell's death, especially in the 
hypothalamic area and cortical region. 
Key words:  Adipose-derived Stem Cell 
(ASC), brain damage, hypoxic ischemic 
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�����       /0� ��0� (>0$ �0- =� 
05U� � 
��0�T ��-

 =� �R& M=�G6 � ��� 
���	=�  ()!    �0- ���0�
    
0#8�I k0$�� ��0T� ���) �]G 	��#&� '� ��&	S

� (����� '�1     ��2_0! �0� �0� � �&�8�� 
#8�I k$��)
 	� �#���2  � (����� '� /���D2  4��$ 
#8�I k$��)

 l�>R& =� /8 (����� �&�8 �16     '0� ���0� 	�0�#&�
 .�� /#,�" �e� =� ($� ?��$ H�&  

 ���� ��0&	S =�Corner turn testing score �
 H�= F��B&Hua  ) d��=�0�>- �18  =� M�0����I (

��"/(�"�� ���A! Wf$ � ���� �-= ��  �0%�S ��-
  =�  (00$�= � �00+ (>00$ 	�10   /00��"��T (00���

=�G /� � ����" H=�>�     �0"� .�0� ��0�� �0G=� M
(�"�� ���&    ��0)�� (>0$ �� �0- 	� H�& ��-

   =� (>0$ '0� /� H��" /� ���>! �"� � ?��$ ����
��� ����I   /0,�Y '0� �1& /&�G ������ ���� �#

.�� /#,�" �e� =� ����I 
     /A��0E �0G=� � 
#,�0� M����1! 
$=�� (%T

 	�= =� ��- H�& 1& =� W�!=�8 (,��14   	� W0�
   ��0&	S /0�I�& C��02S ��R��    ��0>! �
0#8�I ��0-

��" H�00%�� M�00����I �00� ���00�,�� 	� W00� � ��00�
100
��&  � ��0$ C���$ *�&�� �#��100  
0��&  �0#��

 ������&�,�=��4  =� �G=�mol/l 1/0 PBS  �%�S 1&
    ���0� � ��0� ~=�02 />R>T 	�24    �02�� (��0$

��%�� ������&�,�=�� ��!�)��,  	� �S 	� W0�  .�� �=
{��� 1& �-     �0� Wf0$ ����08 /0�%! 
6�,�=�� ��-

8 ��- H�� �=�!�= ��!����& 	� ���]#$�   /0� *�0���
 (&�mE6 {��� 	� �����&  0�%! �0-   /0� � �0���" /
 �- ��	�40  H��6   ��0m#�� �= H�� '� 
�����&

 ��  � ���8H&E  �G=� Wf$ � ���>� ��&S }�=
       /0�I�� �0� /0)��U& =� ��0�9 /0�I�� 
#,�0� /A��E

����h! ����S ?#)�$ '>8 /� ���U& (>$ ���9  
(Data Translation, Marlboro, MA).  �- =�

#,�00� 400BU& ��-�00�& (00%T .�00���" /500$��& 
   
*��$   ��0�9 /0�I�� =� ��� C����T ����6� ��-

   ��00R�� (00%T ��00�� a�00$S /00�I�� �001& (00,��
���&	S  *��0$ 
��0��= � 
>���#)�-�6>�� M�  ��0-

�� ��� =������ BrdU /� .(,�" =��9 ���]#$� �=�& �
 �0E /���� ���� 
#�S ��#�� /8 a�!�! C�� BrdU   �=

 /00����D ���00� 
00#�S Wf00$ � /00#m�= 4Y�00U& ��=
   � ���0>� �0h#& �S /� �= 	���)8��� �� ��� =������

 '>8 /� (��%� =�DAB  ��� ��&S }�= 4Y�U&
*��$ �   g�6>0E .���0� 
$=�� /�I�� =� =������ ��-

�!�>- }�= 	� � ($��#68 ��R�� (%T  ���0� C���)8
*��$ ���$ ��&S }�=.�� ���]#$� �- 
 ���� �=�0&S 
$=��      =�0,� ��0� 	� ��]#0$� �0� �0-

(V.16) SPSS � ��� ��R�� �G�I M�	��#&� ����S =
��&	S 	�  � 
0-��" C�� /)��U& (%T ��=�#,= ��-

 ��00&	S � W��00�=�� ���00�S H�= 	� 
00-��" �002��
Tukey     	� ?00RI �0G=� /00)��U& .�0���" ���]#0$�

��&	S �� (,�� /#,= ($� T Test    /0� .�0� 
���	=�
���00�S ���00� ���700�	�00�#&� � ��00&S (00$�� ��00- 	  

��&	S  	� �=�0#,= ��0-Repeated Measur    0��
   M=�000h� M�000�7Y� d��000>� .�000� ���]#000$�  

SEM  Mean�  � ��00�P value  	� �00#>805/0 
 .����" 
U�! =�� 
6A&  

  
 

�(��	�.  
  

  ����� ��/��. ��F�A  
 ��� M=�G C�� /� �=�#,= ��&	S �� 	� �G�I `��#�

 ��00&	S =� /008Limb Placing  (008�I 
��00���!
��������I q�Y �� �- 
5U� � 
���T ��-  �=�0& �

  	�0�#&� � (0,�" =��9 
$=��    	� ��0&S (0$�� ��0-
) 
00000��R! ���00000" M�00000����I25/0 ± 2/9 � (  

)?�2/0 ± 2/9   �*��0$ F�=! 	� W� *�� 	�= =� (
 /8 
��I =� .�6#���� �=�� 
6A& q7#2� ������ ��
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 	�= �!7       ���0" �� �0- ��0-	��#&� �F0�=! 	� W0�
,�    =� 	�0�#&� d��0,� C0�� /����R�S 	� � /#,�� d��

 ) 
��R! ���"26/0 ± 7/12   ���0" �� /)��U& =� (
) ?�47/0 ± 10  � 	� ��0� �!	=�� (    �0� �=�0&S ^�0�


6A& q7#2� ������  C0�� ��7� /� .����� ���� =��
 	�= �! q7#2�14   � �0���" �! cE�� F�=! 	� W�

 /� 
��R! ���" =� 	��#&�31/0 ± 3/15   ���0" =� �
 /� ?�53/0 ±9/11 � ������ �� /8 ��$=  cB0$ =
 *�>#I�5 
6A& q7#2� �G=�.�6#��� =��  

   /08 �0���� 
!�����I 	� /#$� �S *�#68 ���" =�
 (,��=� 
���$ ��7� /� � /#,��� =��9 
I��T �=�&
    C0�� 	� �0G�I `��0#� (��� /$ �- =� ����� �����

   	�0�#&� �0%�S ���� ��&	S16       /0� /0T�! �0� /08 ��0�  
	��#&�  /08 ?� � 
��R! ���" �� 	� ��&S ($�� ��-

 	� W00�  ?#00]- � *�� 	�= =� ��00���" �0083 b�00� =�
   =�� 
06A& q7#02� ���" �� �- �� ���" C�� �F�=!
  	�= �0! ?� ���" �� q7#2� C�� /8 /+ �"� � /#���

14      
0��R! ���0" �0� C��0� � /#,�� /&��� ��6n>-
C�� /R�#� ��5� /��"   q7#02� ���0" �� C�� C�� � �


6A&=���>�) (���� ��T� �=��1  .(  

  
$����1 :     ��0-	��#&� C����0�& d��0,� /0)��U&

 ��&	S 	� ��� a)8Modified Limb Placing 
���" =�/A��B& �=�& ��- (n=10)  
Y =�14  .	�=
 	�= =�1      *��0$ F0�=! � �01& 
>�0)�� 	� W�

-	��#&� C�����&���" ��    �= =��0U& C��#0��� *�#68

& ����& � �-�    =� ��0� a0)8 M�	�0�#&� C�����

���"    ��02 /0� �= =��0U& C��#>8 ?� � 
��R! ��-
 	�= =� .(00$� ���� ;�00h#2�7  
>�00)�� 	� W00�

  *�00#68 ���00" C����00�& �*��00$ F00�=! � �001&
w���& C�����& � �I C��!b�� =� ��6n>-   ���0" /�

C���� =� ?� C��!
& �IC�����& C���� ����  ��0-
�	���� /� 
��R! ���"	��#&�#,�� d��,� ��   �0� /08 /


006A& q7#002� 00�� ?00� ���00"���008 ��00�� =�� �00��

)01/0P< 	�= =� .(14  � �001& 
>�00)�� 	� W00�
$ F�=!  C����0�& C�0� =�� 
6A& q7#2� *��  ��0-

  (0$� /#,= C�� 	� *�#68 ���" �� 
��R! ���" 	��#&�
C����    ) =�� 
06A& M��0]! C��#0���001/0P<  �0� (

� �= ?� ���"
& ����  ��&	 C�� =	��#&� .�-�  ��0-
    M=�0G /0� �0- ���"=� ��� a)8SE  Mean � 

.($� ��� ���� ����   
 
***P<0.001 vs control 
+++P<0.001 vs Sham 
++P<0.001 vs Sham       

 
��00&	S =�Corner Turn   *��00A! (�A00E�

  �0� <5!�& 
#8�I     H�0A!=� 	� 
0��� 
0)I ��0>!
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H�&    d2�0+ ���0A! (05D �0� 
����G ��-  ��0-
    �01& 
0)8�f�- =�0+� /8 ($�= (>$ /� ����I
       �0G =� M=�0G /0� � �0���" 
0$=�� �0���� ���

  - ��0&	S C0�� �/8 a�!�! C�� /� .�� H=�"  �06��>
���" ��>! ���� 
�59 ��&	S   � *�� ��0- 	�= =� �0-

 � ?#]-14 � *��$ F�=! 	� W�   `��0#� � �0� ��R�
 ) 
0��R! ���" �� =� �G�I3 ± 97   ?0� � (�0G=�

)3/1 ± 98  	�= =�  (�G=�1   
8�0I F�=! 	� W�
 	�
6A& q7#2� ������ �� /8 ��� �S  /#0���� �=��

 	�= �! 
��7       /0R�#� /0� /0T�! �0� �F0�=! 	� W0�  
 07/3 ± 75   � 
000��R! ���000" ���000� �000G=�  
 13/2 ± 97   #02� �?0� ���" ���� �G=�  C�0� q7

  �0! ���� =�� 
6A& C�� � ��� =�� 
6A& ���" �� C��
 	�=14  ) 
0��R! ���"] (,�� /&��� ��14/3 ± 59 

 ) ?� ���" � ( �G=�21/2 ± 96   .[(�G=�  
�" =� ���� q�Y 	� ��&S ($�� `��#� *�#68 ��

	�= =� ��00-1�7  �14  �a00�!�! /00� F00�=! 	� W00�
52/4 ± 54  � �00000G=�82/4 ± 51 � �00000G=�  
53/4 ± 53  ���" �� `��#� /� 
-��� �� � ��� �G=�

 ��- 	�= �- =� ����1 �7     �0� /08 ����" sm�&
  	�= =� C��0� � ��=�� =�� 
6A& q7#2� ������14 

  C�0� 	� =�� 
6A& q7#2� C�� 
��R! ���" �=�& =�
=���>�) ($� /#,=2  .(  

  

  
$����2:   d2�0+ �G=� C�����& d��,� /)��U&
 0$�= /�  ��0&	S =� (Corner turn  ���0" =�  ��0-

/00A��B& �=�00& (n=10)  
00Y =�14  	�= =� .	�=1 
     C����0�& �*��0$ F0�=! � �01& 
>�)�� 	� W�

  *�0#68 ���" =� ($�= /� ���>! �G=�50  �= �0G=�
  
0��R! ��- ���" =� C�����& C�� � �-� 
& ����

 /� '��� ?� �100  	�= =� .($� �G=�7  	� W�
001& 
>�00)�� ���00" d2�00+ �00G=� C����00�& ��

 ��6n>- *�#6850      /0� w�0��& C����0�& � �0G=�
   �0I =� ?0� ���"100      C��0�� �0��� 
0& �0G=�

    	� 
0��R! ���0" (0$�= /� d2�+ �G=� C�����&

100   =� ?0� ���" �� /8 �=�Y /� ��� �#>8 �G=�
*�>#I� cB$ 01/0 ���8 ���� =�� 
6A& q7#2�  .�0��

 	�= =�14 
>�)�� 	� W�   ���0" =� M�����I �1&
 g�5��U! 
��R!50   � ��0�2�+ ($�= (>$ /� �G=�

    ���0" �0� ���0" C�� C�����& C�� =�� 
6A& q7#2�
 ) (00$� /00#,= C�00� 	� *�00#6805/0P> 
00,�Y 	� .(


6A& M��]! C��#���) =��05/0P<�� (   �= ?0� ���"

& ���� ��&	 C�� =� ($�= /� d2�+ �G=� .�-�

���"=� M=�0G /� �- SEM  Mean �   ���� ��0��
.($� ���   
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 ***P<0.001 vs control 
 +++P<0.001 vs sham 
++P<0.001 vs sham    

 
HE� 4�&� I�#J C.�A �K� �#�A  

   01& ��0�� a�$S (,�� 
$=�� 	� ��&S ($�� `��#�
   �� =� �S �0+ (>0$ �� /)��U& =� ($�= (>$ =�

 ?� � 
��R! ���"3     
0I��T �0>�  	� W0� /#]-

& (,�� �G=� /8 ��� ���� ��1& 
)8�f�- /� �R6
  ) 
0��R! ���0" =� ���� a�$S2/3 ± 4/21   /08  (

  �0���� ���8 (,��=� *��$ 
I��T 	� W� /#]- '�
) ?� ���" �� /)��U& =�73/5 ± 2/42  �%�S /� /8 (

   d-�08 �=�� 
06A& =�Y /� ��� ���� F�=! *��$
=���>� ) ($� /#,��3. (  

$����3: ��U&    	� (0,�� ?0RI �0G=� C�����& /)
 1& �+ ���>�� (5)� /� ($�= ���>�� /#,= ($�
   	� W00� /00#]- �� ?00� � 
00��R! ��00- ���00" =�
     *�0>#I� cB0$ =� *��0$ F0�=! � �1& 
>�)��

 	� �#>85 .�G=�  
 

8�	# ��&HM&��    *9���� � $���9;� ���9��A ��/
4�&� I�#J  

   *��0$ ��0T� 
0$=�� (%T 0-   =����0�� ���0�6� ��
   	� ��0&S (0$�� 4Y�U& �
��R! ���" /� ��� F�=!
   �006>��  
��00�	=� �=�00& ���00" C00�� M�00����I 001&
   ���0h! =� /08 =�B��>- � �6#,�" =��9 
>���#)�-

1-c �-�00�&
00& �   
6����00T � M�T�00%& ��00�  
*��00$��00- BrdU+ *��00$ M=�00G /00� �00� 
��00-  
/#)-  �& C�!�0&��8 /08 
z�� �� ��" ��-  =� ��0T

��%9 }�= �%�S ��DAB   C�06n>- � ���8 �@T �=
/00��- ��=����00%9 ?00$7��#�$ 	� �� }00�= ?008 ��  


&    /06�&	 }0�= 	� 01& ���� a�$S /�I�� =� �6���
  .�6#0)- '��]! ���9 C���)8�!�>- 	� 
��� d]6�
     ��0&=� 
0)8�f�- ��0&=� ���0" =�  =� /����I =�
    
���000$ ��000& � ���!�000&��8 ��000��� ��000��  

���h! ) (1-b/�  ���� '�>��)�� 
I��� =� t�E�

&.���  
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���h!1 �=�>� �a     '0� /0� w�0��& *�0���8 H�� :
  M= 001& ��00�>��21    �00� *�00#68 ���00" 	� �	�=

 *�#���, ��9 /�I�� /8 ?8 
��>6#�=�)fc(  sm�&
   � �C���0)8�!�>- �0�&S }0�=) ($� ��� X40(. 

�=�>�b  *�0#���, �0�9 /�I�� /� w���& H�� :    01&
 M=21     ���0� � ��0�� /A��0E 
��R! ���" 	� �	�=

  *��0$ 	� ����0A! /8 ��&=�   =� � '0�!�6��� ��0-
*�00I  ��00��� �00� ��00&  sm00�& /��00�� ��00-  

���.���)X100( .�=�>�c     /0�I�� /0� w�0��& H�0� :
 M= 001& *�00#���, �00�921  �	�= 
00��R! ���00" 	�

 *��0$ �� ��� ��&=�    /08 =����0�� ���0�6� ��0-  =�
q��00Y�  ����00& '00�)CA( 9 }00�= /00� �� ��00%

 
00& ��00�� (/��00�� ��00%�����) C����00T � ���00�  
*��$��� /#,= ($� 	� ��-  ���)X100.(  
  

*0��� � N�A���3  
*��$ �E�I *�I =�     (0,�� 	� F#0�& ���0�6� ��0-

  
���0$ ��&=� =� 
5$�6& C����T ���6� /� 
��+
  (0$� /0#,�" =��9 /T�! �=�& �- �=�>�� 	� �=��)� .

    0�=! ���0T�& M�0���R! ��0$� ��   C0�� ��0�=� F
*��$
& ��- �� <5!�& 
5h� M�A��E ��5%� /� ����!

 
-�����&	S *�& =� �1& 
��2 ?8   .��0� �0R6&
*��$ 	� /A��B& C�� =�  
0��+ (,�� 
��&��#$� ��-

#2� =� �%�S 
�m� �D� �! ����" ���]#$� ��)�� Mb7
dm� 
��2 ?8 	� 
��� 
#8�I& ��-  C0�� �� <5!�

    
0$=�� �=�0& 
����0G H�& 1& ��9 =� l�E�&
     
#,�0� � 
0#8�I M��0D� /0A��B& C�� =� .���" =��9

*��$ ���=� F�=!     (0,�� 	� F#0�& ���0�6� ��0-
   a�00$S �00� 
-��00���&	S *�00& =� ��00)�� 
00��+


)8�f�--  ���� .(,�" =��9 
$=�� �=�& 
>�)��
 	� `��#� 
���	=�2  �=�0#,= ��&	S Limb placing  

 � Corner Tur �*�� (00)! ���00� .�00� ���]#00$�
 	��#&� ?��$ M�����I ���� 
A�5Y 
#8�I (���A,16 

  =� /08 =�B��0>- /����I =� (��� �=    `��0#� d0m�
	��#&� �����" /eI7&   ���0" �� 	� ��0&S ($�� ��-

 F�=! 	� W� ?#]- � *�� ��-	�= =� ?� � 
��R!
� 
6A& q7#2� *�#68 ���" �� *��$  � �6#0��� �=�

 	�= �! C���14    
0��R! ���0" �=�& =� q7#2� C��
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