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aI�w:2��Y#3� ,/3� pk=� S>#�>< RY ��3H�� 2���A U
$:� @�� 9�5�+0�� ���� n�� E�2����+�� ��� ��3H 2����A U
$:� @�� ,�� 9+���" .����H �� n

� C>2�
 ����� 32�Y# �[ @��3H � �� ���H �� n� r�" J<� �+� 35� �T�>43W2� ���� �[ .

�� �" l�"3� 32�Y# ��3H �2�E3$05 ��3H ��� �+0�� ���� ��I>
 n+��" ,� ��2����+�� .32��Y# K�# "�3���>" R>#3# S>#�>�< RY�� ,/3� pk=� 32��Y#

 ��3H �� @��K�# 2,�0c 3'�( )����<(0hr) �%(3hr) �$�'� @��� ���B(7d) �����7[ �B(14d) ,�� �T��>43W2� +0���" )@	�>�A ����H&E 6��" 

��	" ,2����LL(.

 بحث
X�Y���� S��2T�1�#�
 )�3��>>y# �� ,�����,�I!��2��

��_ �+�� @��3\3" l��0� ,��<� ���3;>4 ��>�<�3�T� ��"

 RY� ��� �" ��3�� ,�� +���")�.(C2�3"��0"��� �2C�k� �c1 �

y#>>)�3 S2T�1�#�
 �+�� ��� u�<� 3"�� E�2�� 3;>4 ��><�3�T�

 ���� ���� J<� �+�.� �� a(�D ~2�$� ,<�3" @�3" �k�)�c1�

S2T�1�#�
6�A���"x��4 )4���#�5 �T�>43W2� ��4 6,�I!2� ��

 )+�� +�0
" �T�>43W2� ��4 � )+� (=#��B>! ���+�+ .�����4

 �!2�=� �� ,�I!2� n	>1��A �� a(�D ~2�$� @���A��>���>C��� 

��3H �� K)63'( J��< i/�mean rank = (E3�$05 ��3H �" 

)i/xmean rank =(6,*�/�� E�2����+��� ��� ��3�H �� w

�+������ +��� )vvw/v=.(P C��2� 2~2���$� @�$��<�� �� ���$4�

)�c1�k� ���?�� ��2�)(Nukada and Dyck,� ��5 +���"

 �c1�k� �� @�A	>� �� ��4 �� � ���$� @��3;>4 ,�I!2� ��	�"

 �+������+��2�3H)�L(.,1���D �� )���c1�k� u���<�3" ���5 

�����<�2����)(Haruyasu,�I!����2���4 �� 6�+�������� ��� 

+��J<� �)b.(

<� 3" )�c1�k� u� �,31)(Nayler p�k\ 6,�I!�2� ��4 ��

 ��>!��5� ����;�5 � ����_ ����23j6B!��>1�"�$� ���" 3���0� 

,��" @������6@T3���� ����;�569����5A�C2����� @3��# 

)�'!��4(Adenosine Triphosphate[ATP])�p����#

 �� C>$��	H�W>� E�
�< >�I!�2� @���S,�� ��3�H .��+�=4 

������
 @T3������ ����2,��A�C2������� @3����# #�'!����4��

(Adenosine TriPhosphatase[ATP ase]) ��������. 
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 ,�
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�

��3\ 3>��# J*# �� ,1�
<���� � B>!
5 p��# �" 3�0� �

� E�
< �� XA � B2+<,��5 ��3�H��J�2�7� 3��0� ��"

,� E�
< ���# ��� )tt.(

C>0[ B� ��4 �� �!2�=� �� ,�I!2� n	>1���A �� a�(�D ~2��$� 

@���A��>���>C3�;>4 ��>�<�3�T� ����3�H K)�<3'�( J�� 6

i/�mean rank =(E3�$05 ��3�H ��" )i/xmean rank =(6

3;>4 ��><�3�T� ��3H �� w�+����� +�2�3H)LLK/L(P = .��

��4w�2�!2�=� �� )+� ��#�5 �T�>43W2� ��4 n~2�$� �� a(�D

	>1����A @�����A�>�������>C��3��H �����< )+��c" ��xJ����<6

tvmean rank =(E3�$05 ��3H �" )i/xmean rank =(���

 �+����� ,*�/�� E�2����+��� +��)LL�/L.(P =  u��<�3"

)���c1�k� Haruyasu �� �T���>43W2� ����4 � ,�I!��2� ����4 

)+� ��#�56��� �+2� � J<� �+�� ,���� }=4 ���+�*� �5n

�� 3$�>" �" �T�>43W2� S�2 N3$!�H ��$'� 2+�"�6�+����� ��� 

,� ��3H )b.(3�2� @�<�� �!2�=� �� na(�D ~2�$� 	>1���A �� 

@���A �>���>C3�;>4 ��>�<�3�T� ��" l��"3� @��� ����3�H %

)�� +���c"xJ�����< 6tvmean rank =(E3���$05 ��3���H ����" 

)i/xmean rank =(" 3;>4 ��><�3�T� ��+���� ,*/�� ��m

 +�2�3H)LL�/L=(P.)��c1�k� u��<�3" Haruyasu  ��4 ���

�)+� ��#�5 �T�>43W2� ��4 � ,�I!26�+���� 3;>4 ��><�3�T� 

�+� J<� )b.(�T�>43W2� ��4 ��6E�I2��� +>!5�3
�< @��

(O2
-)+>!5�3
 �T��+>� �(H2O2),� +>1�# ���� .C�2�

 �+�� �+>!�5� � ,�"3[ ��><�+>!�5�3
 �" 3�0� J>c/�

 ,� E�
< ���. C>F#�3
 ���)tw.(z��" �T�>43W2� AR><

�
��<EE�2����+���� ��� ���" ��3���� E�>
#�+���� @����92�	��4� �

,� ��3;>4 ��><�3�T� ���)�%6��(.

���$�2� ~��2������ J�!��\ C��" +��� 3��?� ���? ����m ����" 	��j

)�c1�k�Haruyasu �9����I��=" �">�n)�c1�k� ���j�� 

���:��,� 3]� �" � ���� ,6�+� ����� )�c1�k� u�<�3" +<�

 <A a���>� �� ��<� R2�4 C��� �2E�� ��@B�� ��? +0��" ���A 

<A z��">� ���# � �+� ���. R2�� ���,� +�00? z���" B��

<A>� R>
><�3�T� � C>4 ��>� 3;,+���3H.���T��>43W2� ���4

+0
" )+� �� �+� ���2� S2T�1�#�
 )�3>>y#��� @��� B$�'� �

B�������7[ ��3���\ ,���<�3" ������� �T����>43W2� ����+����.

�!��2�=� �� na��(�D ~2���$� 	>1����A �� @�����A���>���>C���� 

�� ��3��H �)B$��'� ���6�mean rank =(��3H���"E3��$05 

)i/xmean rank =(,*��/�� E�2����+���� ��� ��3��H �� �

�+���� +�)LL�/L(P = .

)���c1�k� u���<�3" Haruyasu,������ ���� E���m ���5 n

�T�>43W2� @����� �# B$�'� �B�����7[ ,�� ������ +�"�2 ��� 6

*/�� ,�� `��'#� E3�$05 ��3�H ��" �!�2�=� �� ,+�$4�)b(.��

�!2�=� n�� a(�D ~2�$� 	>1��A @���A�>���>C��� ��" l��"3� @

3;>4 ��><�3�T� ����3�H �)B$�'����6�mean rank =(��"

 E3�$05 ��3H )i/xmean rank =(�" 3�;>4 ��>�<�3�T� ����m

 �+������ ���/�� +���)LL�/L=(P.)���c1�k� u���<�3" 

Haruyasu @����� ��B$'� �B����7[ �T��>43W2� ���3;>4 6

"���� �� +�c" � �+� �3�T� @3#+2+� ��m B�����7[ ��+�c# 

��3;>42,,� ���� ��><�3�T� ��0� �5+0��6+0$!�� B5 ,
>_ 

" ���
><� @������� ����0� ��" ��5 ��3;>4 ��><�3�T� �� @�

@��3;>4 �+� �0>
>� @,�� �$_�0�� S�[�5 +���� ��j 6C2	�2 

,� ���+)�.(�!2�=� �� n	>1��A �� a(�D ~2�$� @���A�>���>C

��� ��3��H �� 3��;>4 ��>��<�3�T� � RY��� i)B������7[ ���6

i/�mean rank =(E3$05 ��3H �" )i/xmean rank =(���

E�2����+�� ��m �" 3;>4 ��><�3�T� 	>� �,*/�� ��3H C2� �� 

�+����� +���)LLK/L=(P .���!��2�=� n�� a��(�D ~2���$� 

	>1��A @���A�>���>C��@3;>4 ��><�3�T� �" l�"3� ��3�H��  

)B�������7[ ���6i/�mean rank =(E3���$05 ��3���H ����" 

)i/xmean rank =(" 3;>4 ��><�3�T� ��+����� ��/�� ��m

 +����� )LLK/L=.(P A�������29������n��$_�����< `�����4 @

(Ultra structural)�� +c" %3W2� J��< �T�>46�+0�� ���� n

��>��<�3�T�A6,��!��5A��!��5 �+��� ���1�8� @���� )��[>C�

��� ��3[(E�2����+��� ��� 6,��!�5A ��><�	>1�5�� 6�p��j

 J><�3$2�� �+� �3� �� ��`,� E�2����+�� ��"0+.�� +c" �2S

E�
���< �� ����>#�3�T� )�3���>>y# �T����>43W2� ����$'� �����@

����A�,1���D �� J��<� �+������ a��"�\ 3�T� ���5��>��<� 

�
 ,��!5A J<�j3")d.(
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�

"��>3$�2C����4 �� 3��;>4 ��>��<�3�T�� ��� ��+��=� �T���>43W2� 

J<� �+� �+���� )+�+0
" .��� �� ��� ��+=� C23$�>" B$�'�

 ��><�3�T� ��+=� C23$�>" � �T�>43W2�4>3;��� �� B�����7[ 

�T�>43W2� J��� ��j� .�$�2� �� a(�D ~2��$� ��" ��
D3� C2~

==*�>
;\ C,B� +� 3?� �?���_,���� � ���� ,�+��� ��? 

� ��2" ��4 C>3$�2<A C>RJ<� �+� ���2�.

���=�2�!n�>���>C3���n�� �� @���$4� )��c1�k� �" l�"3� 

��3H ,� U
$:� @�� � ,�I!�2� ��4 �� �5 J43H ��>$� ���#

 )+� ��#�5 �T�>43W2� ��4 6N�� ,2�3*( @�� 92����A ���� 

�� 9>"d +(�� ,2����# ��" �!�2�=� �� �� ���_ @��$4� @��

 J<� �� E3$05 ��3H ���� +�� .��� )+��+0
" �T��>43W2� ��4 �� 6

,���� 92���A ���� )����>D ��" �!�2�=� �� ,;!�� @���;7" 

�3��H�,��� ������ ����_ �� 3���2� @���� ����4 C��2� �� � +��0�� 

�$!���# +�� �� 9>"d ,2�����# +(�� R!�5 �� @���$4� @���

+��02���.3"���0" �2" C��>3$�2����$4� g��=� C@J����< �� ���< 

�243W��> �+������ �T�,��� �����.1���D �� ,u���<�3" ���?

)�c1�k�Haruyasu  �9�������">3$�2���$4� g=� C@��

���B$'� �243W>�T� J<� �+� �+���� .� ��" �j�# �" �2C��?

�<2==*� 3>�(�# �" C>���$4� )��c1�k� U@����� E��m �� 

�$_��3W� +���2�/�� C�$D� ><�3" �" ��,��@">3$�@���� .

 گيريجهينت
,�I!��2� �� ,����� R>��<A ����" ,�$!��" �T���>43W2� 

E����m ���� n���� �T����>43W2� .,���\�3� 	���2� o������D 

)micro vascular (���� E���m �� ���5 n`���'#� �T���>43W2� 

,� �� J<� CI�� +$4�#+�+2,;Y�� @��3;>4 R><A �� +�c"

���� n9��=� ,�I!��2� +����" �$�����.�>���(�# ����2�
 �� 

,��� ,�I!��2� �� ,����� R>��<A ����� ���H+��2� �� �T���>43W2�

 B� � ,1�I1�� E�
< �" ����� R><A C>0[ ��� @���A����� �

��3\ ,<�3"H>�3.

 منابع

1- Robbins SL. Pathologic Basis of Disease. Philadelphia: Williams & Wilkins; 2004, 486-8. 

2- Aust NZ. Ischemia ^reperfusion injury to the intestine. J Surg. 1998; 68(8): 554- 61.  
3- Robert LB. Leukocyte mediated reperfusion injury: What role HBO? Hyperbaric medicines update. 

1996; 1: 1 –2. 

4- Chris G, Hitoshi N, David M, et al. Neuroprotective effects of nitrone radical scavenger S-PBN on 

reperfusion nerve injury in rats. Brain Res. 2003; 982(2): 179 - 85.  

5- Abtullah M, Emerh A, Ozlen TB, Celal B. The effect of alprostadiol on ischemia-reperfusion injury of  

peripheral nerve in rats. Pharmacol Res. 2004; 49: 67-72. 

6- Haruyasu I, James D. S, Ann M. S, Yanping W, Phillip A. Low, Peripheral nerve ischemia: reperfusion 

injury and fiber regeneration. Exp Neurol. 2003; 184(2): 997-1002.  

7- Saray A, Apan A, Kisau U. Free radical-induced damage in experimental peripheral nerve injection 

injury. Reconstr Microsurg. 2003; 19(6):401- 6.  

8- Kihara M, Schmelzer J D, Kihara Y, Smithson I L, Low PA. Efficacy of limb cooling on the salvage of 

peripheral nerve from ischemic fiber degeneration. Muscle Nerve. 1996 ; 19: 203– 9.

9- Sidney S, N Johan C. Nonparametric Statistics  for the Behavioral Sciences. New York: McGraw-Hill 

book company; 1988, 206 - 215. 

Archive of SID

www.SID.ir



Arc
hi

ve
 o

f S
ID

�_ �+�� @��3\3" � ,�I!2� R><A ,<�3"�S>#�>< RY� ,��<� ... 

����� ,����� ,$��+7" )��+_ � ,I�	
 ��
� ������� ,����
 ,�
� �
��6���� ��6�����  6�#��$!"& 

�

10- Nukada H, Dyck PJ. Microsphere embolization of nerve capillaries and fiber degeneration. Am J Pathol.

1984; 115: 275 – 87. 

11- Nayler WG, Poole–Wilson PA, Williams A. Hypoxia and calcium. J Mol Cell Cardio. 1979; 11: 683- 06.

12- Schoeberg MH, Beger HG. Reperfusion injury after intestinal ischemia. Crit care med. 1993; 12(9): 

1376 - 86. 

13- Nagamatsu M, Schmelzer JD, Zollman PJ, Smithson IL, Nickander KK, Low PA. Ischemic reperfusion 

causes lipid peroxidation and fiber degeneration. Muscle Nerve. 1996; 19: 37- 47. 

14- Anderson GM, Nukada H, McMorran PD. Carbonyl histochemistry in rat reperfusion nerve injury.

Brain Res. 1997; 772: 156 – 60. 

Archive of SID

www.SID.ir


