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Abstract 

Aims: Any damages to the nerve fiber blocking connection with the neurons 

cell body (vital cell substances synthesis part), can lead to degenerative 

changes in proximal and distal parts of the damaged neuron. Some plants due 

to the antioxidant substances are effective in the survival and division of the 

neurons. This study aimed to investigate the effect of alcoholic extract of Salvia 

chloroleuca leaves on destruction of spinal cord anterior horn alpha 

motoneurons after sciatic nerve injury in rats.  

Materials & Methods: In this experimental study 24 male Wistar rats aged 

12weeks and weighting 200-250gr were provided. The animals were divided 

into 4 (each=6) control, damaged, damaged + treatment with 50mg/kg 

alcoholic extract and damaged+treatment with 75mg/kg alcohol extract 

groups. To calculate the alpha motoneurons in the anterior horn of the spinal 

cord in the right side the dissector method was used. Data were analyzed using 

Minitab 13 software by independent T and ANOVA tests. 

Findings: The mean density of alpha motoneurons in spinal anterior horn in 

control group was 1711.5±47.4, in damaged was 730.7±33.4, in 

damaged+treatment with 50mg/kg alcoholic extract was 1211.2±34.8 and in 

damaged+treatment with 75mg/kg alcoholic extract was 987.4±36.8. Mean 

difference between both treatment groups and damaged group was significant 

(p=0.001). 

Conclusion: Salvia chloroleuca leaf extract increases the density of alpha motor 

neurons in the anterior horn of the spinal cord in rats with sciatic nerve injury, 

and this increase in neuronal density is associated with the intake of the 

extract. 

 
Keywords  

Salvia (http://www.ncbi.nlm.nih.gov/mesh/68027544);  

Nerve Degeneration (http://www.ncbi.nlm.nih.gov/mesh/68009410);  

Sciatic Nerve (http://www.ncbi.nlm.nih.gov/mesh/68012584); 

Neuroprotective Agents (http://www.ncbi.nlm.nih.gov/mesh/68018696) 

 



/01  ���	�2# � %�3� 4��' �������������������������������������������������������������������������������������������������� 

��� ���� 	�� 
���                   
����� 
���� ��� ����� ����   

 ��� ����	 
��
� ������ ����� ��	 ��������	
� �����

����� ����� ��	�� ��  ��	�! "�# $���% �&'�� (�)

��	�*+ ,�� �� -.��./ �
� �./% 0	 12 3���  

  

���� ���	 MSc  

���� ���	 
��
�� ���� 
��
� ���� ������� �
����� 
���� ��	! 
��"�� 


���� #����  

���� 
���
� 	��
*

 PhD  

���� ���	 
��
�� ���� 
��
� ���� ������� �
����� 
���� ��	! 
��"�� 


���� #����  

���� ���� ���� PhD  

���� ���	 
��
�� ���� 
��
� ���� ������� �
����� 
���� ��	! 
��"�� 


���� #����  

  

�����  

:���	�  �� ����� 	
��� 
�� �� �� 	��� ���� ������ �� 	���� ��� ��

 ��!	! "#$�%� &'( )�� *��� 	���+ ,��! -./�  0����1� �� �2/! #����

34� �, 5�$�4� 5�6�, 7�� 5���6 � �� �8$�9 ����� ��  56�� .,�; <#$,

	.��,��! =.;�, )�� �� �����> ����� 
��?� � �?� �, 	��#����  .#��@�! ��

=$� �8
�'! �� ��A/! =��8� �@� <���� 	�B
� C�� ������� �	���
���
 �� 

����� D$�4� E�� 	.��+ 7�F
� G�; 	!�#( ��4� HI J� D���  D��

K����� �, 5$���L M�! N�2�� .#;  


�� � 
��� :�	 E��� N�2�� =$� �8
�'! 	��2� OP�� M�! 	$���L 

��  	�$�?� =� �� ��.�$�QO �J� � �.F�ORR  ��OSR��T� N�> #;. 

0�����+ �� P <��> U	$�� D��� "D��� "*�./� J�, �� ��%��+

SR	��! N�>  J�, �� ��%��+D��� � 	�B
� <���� N�>������

WS	��! N�> E��� .#�#; 
��?� 	�B
� <���� N�>������ M��%; 

����� E�� 	.��+ 7�F
� G�; 	!�#( ��4� )%� �, ")��� J� M�� 

��.B�$�, <,�F.�� #;. <,�, �� �� <,�F.�� J� N��  ��-��Minitab 13 � 

��!J� E��  E��!�T K$ H��$��� -�
��� � �?.�! ���X  ����� � �$-2�

.#�#;  

����� :�	 ����� 5
�YZ =�Y���!  <��> �, ��4� 	!�#( G�; 7�F
� E��

 *�./�P/PW±S/QWQQ D��� "P/\\±W/W\R J�, �� ��%��+D��� "

SR	��! N�>  	�B
� <���� N�>������]/\P±O/QOQQ  J�, �� ��%��+D��� �

WS	��! N�> ���� 	�B
� <���� N�>��]/\U±P/^]W  _`.6� .#; =��8�

5/8! D��� <��> �� ��%�� <��> �, �� =�Y���! ) ,�� ��,RRQ/R=p.(  

����� :���� <���� 	�B
� C�� ���
������� �	���
 d��� 3$�-��  5
�YZ

����� E�� 	.��+ 7�F
� 	!�#( G�; ��4� �, M�! �� 	$���L E�� 

K����� D�� D��� 	! ,�; � =$� 3$�-�� 	����� 5
�YZ �� ��-�! 

	.��$�, <���� ������ .,��,  

��������  :��
��$
�
 %
&'�� 
�()� *)� 
+,-
,� �.
/� ���� ���0�� ����1  
  

:�2
�0� 3�0
- 45/78/9;<4  

:=��>� 3�0
- 4?/7@/9;<;  
*

 :A�B�� �������maryam_tehranipour@mshdiau.ac.ir  

�����  

����� �� 	�
�� 
�� �� �� ����� 	���� ��� �� �� 	��� ��
� �

	� �!"�#� $%& '�� (��� 	��
) *��� +,-� ./�  �� �0-� !����

12� �* 3�"�2� 4��

5� 3�6�* 7�� 3���6 � ��  ����� ��

�8"�9 3���6 12� '
89� :"� �* .*�< =!"*  :
�
� >?@ � ��

	� A"�2� B?��� � =!< �,
��C�� D"�!� �� �� >��E�  � *�< �*

3�6�* 12�  
�&� �� F�,#� '��� �� 3E�%/�� A"�2� +
� ��

	� ����� 	���� ��� �4��

5� :"� A&�8,� .*!��
G  H��,� ��

	�  .�
� H���� �*�<(Nissl Body)  �� �,�� � =!< !"!G��
	� =!��� 	���� ��� �
<�) 	� �� *�<  �* � +
�������� =!"!G !����

 (���* �� �� 	���� I�� '"�J�] !<�� �,<�*K .[  

�L�C� �,M
� A
�� F�� 	���N� �� FO��*�O� H�
G ��"�� 3���� 
�
��N =��#� �'�� 	6�� A
�� F�� 	���N� �0-� �N �� A"�2� 

*�) 	���N� 	� �!��< �� 	"�!� 3�6�* 12�  3���6 F�J,�� � ��
��  (�E �* � '���PQ3� 
�&� �� A
�� O� RG �S
&* ] *!��
GT .[

�C� A
�� �* 	��� �,�
� 	%
/� U�V�� '#�& �!,V
� 

'�*O� �,�� 	� !���� !<� B�*!0� =*�� �" 7O��O�� *�< �� F��� :"� 
��W-� (��� F�� ���< =!< �
XY� � O� '#� 3�6�* �� A�� �� 

:
��� =�C �"���� � O� 3���6 '#�& �� A�� �� F�J,�� A�� �� �ZG 

	� !--�. �* �'"�J� !<� ���2� )���?
� "��	 �� F���� FO�
G 
.Y< �� O� F�J,�� 3�6�* A�� �� ^��6 	� *�< (�� =��#� 

(��� F�� ���< �� '#� A
�� F�J,�� =!"* 	� ��#) !--� � R`� 

:
�
� FO�� O� '#� �� .6�* ^��6 A�� 4��a 	� *�
C .�� 

(���* 4��

5� 7O��O�� ������ �* ��� 	���� �� '��) 	8
�E 

	��* !"� � H��� 	���� 	� �� *�< � �,�� �� +��� 	�O�� ] **�CP �
b .[  

�"���� 3Y" O� :"�,C�+� R-� 7�� ��
��-8� =�
� c��/� 3� *�< 

�� 7���* 1
� O� dQQ ���C �* ��J�  ��#� O��������	�
� �����
 

(Salvia chloroleuca) ] '��e .[�������	�
� �����
 	��
C 

��J� ���!�C ����* �`��* �F� �,��
G ��C�I� O� =*� �(����� 	��� �,��� 

	��� =�< � !-�G =�
� ��
��-8� '�� .:"� R-� :
-f#� 	C!-N��G 

B�,��� 	8
�� ���� �* 	��
C ���"� �*��* �� F��E �N *�!) ��-N�� 

eg ���C �"���� �* ���"� 	"���-< � =!< h��+C '�� �N O� :"� 

�*�!8� i��� �� Kj ���C k
�!�� �J�� ] !-,��l .[
�������	�
� ����� 
F��) dg % R����):@�� ��n�� (] '��j O� 	��) 4�S
S/� .[

 	"���-<Pb A
��� �* R���� �������	�
� �����
  .��< �� '��

b/Pj %4��
��� 	-G������ 	-�����!
� !-��� :-
G�V�� � �:-
G�,� 

K/Tl %:G������ F�� ��p
��� !-��� K �gq (�r-
� � �(�������� 

T/Kg% ��4��
� 	"��+� :G�� !-��� :�
��"����,� � ������� �F* 
j/d %	"��+� :G�� �p
��� ���* K/j %4��
��� �s"* 

)	� ����������Y
� �(�-����`�� :
-
��� =�
@ �( ] '��KQqg .[

�"�� 	�C F���* t��6 	����* 	#J� '�� �� ����* =!--� F��
�� 



�������������������������������  ������ ��	
� �
��  ��� ����� ��	����������	
� �����
 ����� ����� ����� �� �!�� "	#� 	
�$%  &	�� �'�() *	+...   ,-/ 

Q Horizon Med Sci                                                  Vol. 20, Iss. 3, 2014 

O� F��#
� �� O� ��#� �	C*��6����  �'
M����	,)����  �	<���C F��
F��#
� � .� ] '�� 	,��G F��KK.[  R-� :"� ����
C :
-f#�

t��6 	"���* �,�
� �� 	��� F+��� !���* 	� �� ���� �� 4��u� 

�	��J,��!9 �	M"����!9 �*�*!9 �A�!9 H��� �12� c��6 � ��� 

!9 D-M� =��<� *�� ]KT1��pG D"�,� .[ 	� ��M� 7*!8,� 7��  !�*

�C :"� ��	,�� '
a�6 F���* ��  �*�*!9 �	��J,��!9 �	��!
���
] '�� =�
@ � 	���Y
�!9 �O�,G�G�!9j �KeqKP .[  

�� ���� �� �Y-"� ��-��� 3M��pG �-
�O �* 	���� 4��u� =���� 

	�Y�� I�� �������	�
� �����
 4��a �'�� �,��s� �v� :"� �8��%� 

�� ��W-� :

8� �u� =���� 	�Y�� I�� 
� �����
�������	� ��  3"�2�

����� F�� 	,��) 7�V�� w�< 	��!& 
�2� RG O� A
��  A��

x
��
� �* 3"��/a h�� H�0�� .!<  
  

��� � 	
�� �
  

F��� H�0�� :"� �8��%� 	��0� Tb�� h�� 	"��/a ��  �� ��,�"�

 	�"�S� :�KT �O� � �,V�TQQ  ��TeQH�� ����� O� H�C FO�� 

FO��  (�� �*KPdK F��!"�6 !< .h�� �� �* ���2���
)  =��C
'�"O 	��-< =!YM��* H��� =�sM��* *�O� 	�?�� !)�� �� !JM� 

���O 1"��O� F��!Js� !�!< .y"��< F��!Js�  F��*°CTK� 

'��E� eQ� % �6�L  F���KT'��� 3"�-<�� � KT'��� 	Y"��� 

� *�� ��Y�� 	s#� 	��,�* �� c� � F�v@ 	��� � !-,<�* 

.Y���G :
� 7�� ��3��# ��� 	&?6� �� 3��sM"��O� 4����
) '"��� 

!<. 4����
) �� b =��C l	"��  O�* �� ��#
�+A
�� �A
�� �(�,-�

eQ	�
� H�C  O�* �� ��#
�+A
�� � 	�Y�� =���� H�C��
���

je	�
� H�C  .!�!< �
�S� 	�Y�� =���� H�C��
���  

 I���������	�
� �����
 y��� �
J� O� RG +��� H�"����� *=!YM�� 
H��� �"�G =�sM��* 	�?�� *�O� !JM� �� =��#< 	��"����� dKgb 

!
"�� y��� � c�
�� B?��� *�6 �  =�s,�* O� =*�V,�� �� 	�Y�� =����

�
J� ������ !< .:"� F��� ��� eQH�C �*�G xM6 I�� =�
C �!,�� 

.6�* t��2� v@�� h����� �,2"� � =�s,�* �* ���& � '��C O� 

beQ	� 	� ��� {��6 (���� ���-� (?) =*�V,�� !< .�*  ��"�G
=���� F�
C  R`� � !< �,�
� =���� 	��a v@�� O� =*�V,�� ��

 .'��C 4��a 	�Y�� =���� O� (?) >v)  

h�� F�� 	"��/a �� =��C �� |"�+� ���* 	&�Va 	<�J
� =*�� 
��`��� � :
��,� �� '��� l � lQ	�
� H�C  !�!< h�J
� H�C��
���

]KlRG .[ O� �*�*O F���� !"�O �
)�� }�6 ��� '���  ����
)

 =O�!�� �� '��GPqT	,��� �,� �,��Y< 4?~� �*O��-� �� � !< 
}�6 ���� .#� A
�� A�� 3���� x
��
� �� O� =*�V,�� 	f
& 

.V& ��* ).V& H�* (�� 4!� lQ�
��u 4��a RG .'��C O�  �� A
��
�A�� ./� �8"�9 	��V�!9 � =�
C y��� F+�� �
2� �* .!< 

=��C F�� ��#
� :
��� |"�+� ��)�� =���� �� O�* eQ  �

je 	�
� H�C H�C��
��� �O� �!� �� 4��a ���* ��a��?� 	&�Va 

RG O� H�0�� A�� �� A
�� :"� � !<  4��u� .
�* �� ��O�*
 =���� �u� :"�,M
�����
� �����
 ���� ] !< �,��C �W� �*KjRG .[ O� 

�� h�� �!�� h�� F�� �	"��/a �J�� �� RV& F�� ���C�!�  (�S,��

� =*�* �* y"��< *��!��,�� ���2���
) F��!Js� !�!<. :
��* ��)�� 

|"�+� ���* 	&�Va =���� �* =��C F��  ��#
�j O�� RG O� :
��� 

|"�+� 4��a '��C .RG O� Tg O�� �"��� O� A
�� �� =*�V,�� O� 
h�� ����
��G �!,�� '��� !� F��� 4����
) �� F!) '
�X�  �!<

R`� O� 
�2� F�#� �
)�� �J�� ���#� F��*�� 4��a ] '��CKj .[


�2� �� ���2� F�J,�� 	"�J,�� O� .6�* ��,� =�J� �� ^��6 .!< 

R`� F�J,�� O� ���2� 	"�J,�� 
�2� Kg	�
� �,� ��� �,�� � 

���#� 	"�� �� (�E g	�
� �,� �
J� �� .!< ���� �� �Y-"� A�� 

x
��
� O� e �M"� A�� .��< c���� H��JL � �* �0-G 
�2� 

(L4-L5) (�� � �� H�� 	��6 (S1-S3) 	� ��M-� �*�
C 

���#� F�� g 	�
� F�,� �
J� �=!< =*�!/� 	���� ��� ����� F�� 

.
YM� =!-�* A�� x
��
� 12�) !�*��  F��Tb  ��Tg  (	��2�

]Kl���#� .[ F�� �
J� =!< �� 4!� T �,V� *��� '
�X� =!--� ���& 

'��C � RG O� �� .)��� *��� ����G 	,��� !< �� .��< P ��)�� 

F�
s�� O� '��� =*�V,�� �� O� �.Y�� >�V< FO�� y��� :�"�O � 

��)�� �� 	s,M@� :
����G *�� .h�� F�
C �� =*�V,�� O� =�s,�* 

(!� H����Y
� Cut 6062 )SLEE medical GmbH (��#�� �
�!< H�0�� �� F��E �� h�� 	"�� �� '��29 j���Y
� !< *�0"� .

h�� F�
C �� 4��a (�"�� 4��a '��C � O�  ��PQ  �h��P 

� !< .S,-� H� �� 	���,� h�� �* �'"�J� O� ���#� �� PQ H� 
�
J� !< .RG O� �� ���#� �� �� =*�V,�� ��� O� 	�� :"!
���� 

��� F+
�� !�!< .�* (��� F�� H���� 	��� .�
� ������ 

=*�V,�� O� ��� F�� (��/� FO�� ��`��� �* F�� =p"� ��Y<� F� 
	� !�*�C .�v� �* :"� �8��%� {2M� F��� �!< ��� 	���� � 

7�+�� ��� O� ��� :"!
����� 	�� =*�V,�� !< ]Kg[ .��)�� �* F!8� 
�� =*�V,�� ) ��Y���Y
��,� O�Zeiss(3&�< ��#�� � O� �S%-� w�< 

	��!& 
�2� �* '��� '#� �* H� F�� �
J� �=!< O� T h�� 	���,� 

RY� �,��C 	"�� !<. F��� h��#< ����� F�� 	,��) 7�V�� w�< 
	��!& 
�2� '#� �* �'��� O� h�� ��,Y�"�* =*�V,�� !< .�* :"� 

h�� ����� �� c�L��L �* $��� h��#< 	� !��< .=�� �C� F�  �*

c�L��L $��� !<�� 	�� �* c�L��L *) F!8�� h�� 	���,� F!8� (

�!<��� �* h��#< �� c��) 	� ��� �!"� �C� 	����� �* �� T 

c�L��L �!<�� �* 	#� c��/� h��#< ] *�<KjRG .[ O� h��#< 

����� �� 3��sL 	����� y��� �0)" (���� �� c�L��L 

���#� 
�#0� * F��*�� 4�8�* ���#� F��*�� =!< �* x" 


�#0�/���#� ����� F�� h��#< !<= �* x" "���#� ����/� .!<  

=*�* �� �� =*�V,�� O� H��  ��+��Minitab 13 � ���O� F��  F����T 

 '
89� ��"�S� 7���) .S,����� 	���� ����� F�� 	,��) 


�2� x" R��"��� +
���� � ���E =��C 	"���* ��"�S� F���)  �W� O� ��



012  ���	�3# � %�4� 5��' �������������������������������������������������������������������������������������������������� 

��� ���� 	�� 
���                   
����� 
���� ��� ����� ����   

����� 3��sL :
s��
� �"+0� (
�2� 	��!& w�< 7�V�� F��  .
�/� �
	-8� �%� .!�!< ���O� F��*  O� �,#� ��QQK/Q .!< �,��C �W� �*  

 ����( #�0�� C
D �E1�� 
/$!C F
� ����G �H,� ���0 I
J�.  (M$����� 

A�E�1 
N 0
H,- ���� (O P*,�! ���� (Q PRST�,� ��,1 �D C�	� �N ���  #	� ���

 
N 0
H,- ���� (� PT��$� �0
)� #�NURT�,� � �N �����,1 �D C�	  #�N #	� ���

 T��$� �0
)�) T�
H��0WNXYSS*(  

����� �
  

����� 3��sL :
s��
�  (�,-� =��C �* 
�2� 	��!& w�< 7�V�� F��

b/bj±e/KjKK A
�� �b/PP±j/jPQ O�* �� ��#
�+A
�� �

eQ	�
� H�C  	�Y�� =���� H�C��
���g/Pb±T/KTKK  ��#
�+A
�� �

 O�* ��je	�
� H�C H�C��
���  	�Y�� =����g/Pl±b/dgj  .!< :

8�

����� 3��sL :
s��
�  � (�,-� =��C �* 
�2� 	��!& w�< F��

	-8� F���� >?,6� A
�� ) *�* ��M� F��*QQK/Q=p >?,6� .(

3-8� A
�� =��C �� ��#
� =��C �* �� :
s��
� ) *�� ��*QQK/Q=p .(  

�* =��C F�� ��#
� � �(�,-� ��� 	���� ����� F�� �)	,� 
�2� 
'
89� 7*�� �,<�* � �* A"�2� �J�� �,#� =!"* 	� *�< �� �s��
� 

4��u� 	,��V) I�� 3�Y�� =���� �������	�
� �����
 �� ��� 	���� 

����� �� RG O� A
�� A�� x
��
�  .Y<) *���( .  

  

���  

:"� �8��%� ��M� *�* �� A
�� A�� x
��
� 1��� A�� 

	-8� ��* ����� F�� 	,��) V��7� w�< 	��!& h�� 
�2� 	"��/a 

	� 	� !
"�� �� 	����� I�� � +
�������� !-"��� �� *�< � !-� 
=���� 	�Y�� I�� �������	�
� �����
 �� ��+
� eQ � 

je	�
� H�C H�C��
��� �O� �!� h�� �* 3"��/a F�� �� A
�� 
A�� �x
��
� ���� 	-8� 1"�+�� ��* 3��sL ����� F�� 	,��) 

7�V�� w�< 	��!& 	� 
�2� .*�<  

A
�� F�� 	��2� �0-� �� O��� O�,G�G� � =�� F���
�� FO�!�� I�� 

.6�* 	���� 	�  �8��%� .!��<�
������ � ����Y#� ��M� 3� !�* 

�� 	������� � �� 	C!< �A�� O�,G�G� �� �* ����� �� 	� �S��  !-�

]Kd.[ 4���/� ��
� �� F�� �CO�@� O�,G�G� O� ��#� ��,��� K 

(�8� =!--� �x
,G�G� 7��O�`��� � R��� P � d !8� O� A
�� 

x
��
� =!"* =!< '�� .A
�� 	Y
��Y� �
��� ���� 7+"���6 

F+��� � O��Y� �* =*�� F�,���6 	� *�< � �� (���* �� �0-� �� 

A"�2� ����� ��� (��� F�� ���
,MG (�
�C � I� F�� �	��6 

1"�+�� 'W�@ �4������C 1��� �%� cAMP � O�,G�G� 	�  *�<

]TQ4�8��%� .[ �s��
� :"� A�%� '�� �� �������	�
� �����
 '
a�6 

	,�� FO�,G�G� *��* � |�E 	<��+C �� �* (�� TQKK y��� ������ 

� ����Y#� �'�� =!< ��%� �u� 	,�� x
,G�G� :"� =�
C �� 4��u� 
=!
�� ] '��TK[. �8� 	��J,�� F��!-"��� �A�� A
�� !��� �* (

	� �,<� � c���� 	Y
��Y� $%& O� RG '���!-L .!��<  F��

(��� �	��� A
�� �S%-� �� 	��J,�� F��  ���� � =!< *��� =!"*
��"O 	"�
#
< y
/� �!��!"!G 	� ��� ] *�<TT =���� B��#,)� .[

 �J�� '��M
G O� 	��J,��!9 4��u� :,<�* �� =�
C I�� 	�Y��
	� F�
C��� �� �!-� F��E  �* ��=��C �* +
� �9�) 1��pG  F��

 .*�� =!< !-�� �8"�9 '��M
G ��#
�  

  

  

��� 

� 

� 

� 



�������������������������������  ������ ��	
� �
��  ��� ����� ��	����������	
� �����
 ����� ����� ����� �� �!�� "	#� 	
�$%  &	�� �'�() *	+...   ,-- 

Q Horizon Med Sci                                                  Vol. 20, Iss. 3, 2014 

 :�
��"����,�(BCP) 	"��+� A
��� x" .'�� :G�� 4�M"��O� 
��M� 	� !�* �� A
��� :"� F���* .#� 	� 	�) 	89�� F�&  �

=*�� *�* 1��� �� ����� �u� :"�  �� 	����� =!��
C F�� 	�) 

�
C�* �* '��� ] '�� *�*TP"� .[: =*�� :
-f#� F���* �u� 

	����!9 	��J,�� � �* :"!-L (!� 	���
) O� ��#� H�*�� �0-G �G  ��

�u�  :"!�?C�,���GE ] ��-"������TP:
-f#� � [ '
��� =*�� 
I�+� 	<�� 4�V��� O� �"!� ���,��* (DSS) h�� �* =*�� 

'�� �� :"� A
��� �u� 	��J,��!9 *�6 �� O� |"�E ����  !
���

1
G �c�J,� F�� 	"�
#
<�
� .X� :"������ � :"!�?C�,���G  (�#��

=*�� � +
� FO��*�O� :
��,�
� � �s"* 	0��
� F�� x"����  ��J� ��

	� ] !-�Kb��J� .[ O��p
�����Y
� :
��� 	Cp"� 	��J,��!9 =!��M� 

=!< K �gq (�r-
� ] '��Ke=*�� :"� .[ F���* 4��u� 	,�� ��!
��� 

� ��J� !
��� ����% F�� 	��J,�� �
W� :"���,"�� ��� 

:"!�?C�,���G �� � :G������ �� O� 	�G�`
� F��!"����� x"�/� =!< 

'
����� F�� ��6 	����� �* y
/� 'M� ] '��Tb(��N����N .[ 

*���� �* �"�� 	�C k" A
N�� 	�-� 	-G������ (��/��� �* c�  �

.Y�� �* .) .��& � ��� '�� �N !-��� F���* ,��!9c�J 

:
��,��!-"� l� �� ��J� �"+�� O��p
�N����
� T� +,-� :"!�?C�,���G 

O� k
��!
<��� !
�� �� }&�,� 	� ] !-NTe[. 4��u� *�*!9  =*�� :"�

	� �J�� ��#� O� �� '�� =!< =*�* ��M� ���O� :"!-L �*  �� ����
'
���) �� *�� =��<� :
����� ���O� F+��� �� =!��*��� �* 

�%� 	��2� �� !8� O� c�J,�� 	%
/� {2M� 	� !-�. :
-f#� 

4�<��+C F*!8,� �(�* �� '��6* �,�
� F�� F�,
#��������� �
W� 
=*�� P�4������C � :
������ � :
��,�
� �* ���G 	-
����� �"��� 

=!< ] '��Tl[. ���O� 4�� 7�� ��
� �'
�G  	#Y< 4�9��S�� ����*

��8� :
-f#� � x
,��!
�� �� =!<�S��  !-,�� F*���� ��#� O� �O��
] '�� =!< h��+C =*�� :"� 	��J,��!9 � *�*!9 4��u� ��Tj .[

�u� :
-f#� ��< 	C*����!9 �* (�������� h�� 	����  �� �
] '�� =!
�� 4��u�Tg .[  

(�Y"*�� 	���� I�� �* �u�� .���� O� �s"* 	Y"  .!-,�� *�O� F��

 D"�,� ����������  �������� � (���* *�0"� ��!a ��+
� 
(�Y"*�� F�� *�O� �* �!� 1"�+�� 3� !��" � !
��� 1
� O� =O�!�� 

(�Y"*�� *�O� ��!a A�� �� F��*�Y�#� 	���� 3� ] *�<Td[. 

 �8��%�!"
� � ����Y#� 3� ��M� =���� �� !�* 	����,�  �����


�������	�
� '
a�6 	,�� 	��!
��� F�& � *��* 3����� 'W��/�. �* 

:"� �	��� �������	�
� �����
 F��) :"����� 4��
��� 	��-� � 

F��!
����?� 	#J� !-��� x
-"���O� !
�� � :
Y��� �� '
a�6 

	,�� 	��!
��� � ��� :
-f#�  :
��� �:
,����� � :
��r��� '�� 

�� :"� ��!
����?� O� |"�E �� H�* 7O�!�� ��" F�� F+�� '
��8� 

	,�� 	��!
��� *�6 �� #��(� 	� !--�. �* :"� �8��%� '
a�6 

	,�� 	��!
��� ��� �� �� *��� :"� 4��
��� 	��-� � F!
����?� 

'��� ] '�� =!< =*�*j.[  

��"�S� �* =��C :
� �� F�  O�* �� ��#
� F��eQ3�
�  =���� H�C
 O�* �� ��#
� � 	�Y��je3�
�  �'��C 4��a 	�Y�� =���� H�C

�#
� =��C �* �� �� !< {2M� 	����� 'W��/� 4��u� =!<�

=*�� (�#�� A
�� =��C �� ��"�S� �* 	/9�� ) !��QQK/Qp< :"� � (

=���� �� '�� �� �s��
� A�%�  I�� 	�Y�� F���������	�
� �����
 

 �� 3����� 'W��/� 4��u� =*�V,�� *��� 4�8�* � ��O�* �*
����������V�� * 	,��V) �u� :"� � �,<�* 
�2� 	��!& w�< F�� �

 O�* �� F��#
� =��CeQ3�
� =*�� '��"�* �� 	�Y�� =���� H�C  !��

3-8� 4��V� �Y-"� :#9 .'�� ��"�#� �,M
� ) F��*QQK/Qp<(  ��
�

 ���s-"� ���,� !"�< .*��* *��� 	����� 3��sL ��/� O� =��C �* :"�

 O�* �� 	�Y�� =���� :
� 	,��V) �u� ��"�S� �* �� *�� �
���eQ  �

je3�
� �C �� =!< �,#� 	����� 'W��/� 4��u� O�* :,����� �� �H

 ���� �� '�� 	8#0� �u� F���* ��� O�* �* 	�Y�� =���� B��#,)�

 	~8� �* :
-f#� .!�* ��M� F�,#� 	,��V) 4��u� =!<

 	,��V) �u� �Y-"� �� =�?� ��� O�* �* �� =!< =!��M� 4�M"��O�

3#� 7�� � �� *�6 'n
#� �u� 	,) �!�*	� (�#�  A��� � !-�

I�� h�� �
�� 	� 3"��/a 7�� ] *�<Td.[  

!
�� 	� *�� D"�,� .a�) O� :"� �8��%� �ML O�!�� 	-<�� 7��� 

1��pG 7�� �,M
� �* �-
�O F�� t��6 	"���* O� t��6 ��#� 

	��J,��!9 � FO�,G�G�!9 �� ����� !-� � D"�,� .a�) !���,� 	��C 
'J� �* �u�� '6�� F�����* 
C	�� F��� �
��� ��� 	���� 

����� F�� �8"�9 =!"* *��*�� � O� '��M
G 4�8"�9 .a�) O� 

A"�2� A�� x
��
� �� !) :Y#� F�
C��� !-�.  

  

����� ����  

=���� 	�Y�� I�� �������	�
� �����
 ���� 1"�+��  	��sL

����� F�� 	,��) F�V�� 	��!& w�< 
�2� �* h��  	"��/a F��

�� �
� A�� A
��x
� 	� *�< � :"� 1"�+�� 	����� 	��sL �� 

��+
� 	,��"�* =���� ������ .*��*  

  

 :�	��
�� 
 ����O� �#� ����Y#� =��C '�"O 	��-< =!YM��* 

�H��� =�sM��* *�O� 	�?�� !)�� !JM� � '"�"!� H�,/� =��C 

����� #��$ %��$ ���& '&�� � '��"� H�,/� =!YM��* H��� !�() 

���& "�*	�$ �� �YM 	��*�!& 	� *�< .  

 :����� �������.'�� =!M� h��+C ��C!-�"�� y��� 7*���  

 :����� �
���.'�� =!M� h��+C ��C!-�"�� y��� 7*���  

:���� ����� ���S� :"� O� ^�2,�� ��"�G ���� 	��-<��� !<�� �* 

�,<� H��� F����� � �-"+� F�� �� �� =!J� �0M��* =*�� '��.  



016  ���	�3# � %�4� 5��' �������������������������������������������������������������������������������������������������� 

��� ���� 	�� 
���                   
����� 
���� ��� ����� ����   

  

����� 

1- Sunderland S. Nerve Injuries and their repair: A critical 
appraisal. London: Churchill Livingstone. 1991. 
2- Kerschensteiner M, Schwab ME, Lichtman JW, Misgeld 
T. In vivo imaging of axonal degeneration and regeneration 

in the injured spinal cord. Nat Med. 2005;11(5):572-7.   
3- Dahlin LB. Techniques of peripheral nerve repair. Scand 
J Surg. 2008;97(4):310-6. 
4- Yin Q, Kemp GJ, Frostick SP. Neurotrophins, neurones 

and peripheral nerve regeneration. J Hand Surg Br. 
1998;23(4):433-7. 
5- Janicsak G, Zupko I, Nikolovac MT, Forgo P, Vasas A, 
Mathe I. Bioactivity-guided study of anti-proliferative 
activities of Salvia extracts. Nat Prod 
Commun.2011;6(5):575-9. 
6- Ahmed B, Al-Howiriny T, Al-Rehaily A, Mossa J. 
Verbenacine and salvinine: two new diterpenes from Salvia 

verbenaca. Z Naturforsch C. 2004;59(1-2):9-14. 
7-Asadi S, khodagholi F, Esmaeili MA, Khoramian Tusi S, 
Ansari N, et al. Chemical composition analysis, antioxidant, 
antiglycating activities and neuroprotective effect of S. 
chloroleuca, S. mirzayanii and S. santolinifolia from Iran. 

Am J chin Med. 2011;39(3):615-38. 
8- Yousefzadi M, Sonboli A, Ebrahimi SN, Hashemi SH. 
Antimicrobial activity of essential oil and major constituents 
of Salvia chloroleuca. Z Naturforsch C. 2008;63(5-6):337-

40. 
9- Ali Shahi Nourani F, Sefidkon F, Yousefzadi M, Nemati 
S, Khajepiri M. Investigation of chemical compositions and 
anti-microbial effects of essential oils of Nepeta fissa.  Iran J 
Med Aromat Plants. 2005;21(4):435-64. 
10- Khaliazadeh MA, Esmaeili A, Rustaiyan A, Eslami B, 
Masoudi Sh. Chemical composition of essential oils of three 
Salvia species growing wild in Iran. Chem Nat Comp. 

2011;46(6):985-7. 
11- Haznedaroglu MZ, Karabay NU, Zeybek U. 
Antibacterial activity of Salvia tomentosa essential oil. 
Fitoterapia. 2001;72(7):829-31. 

12- Imanshahidi M, Hosseinzadeh H. The pharmacological 
effects of Salvia species on the central nervous system. 
Phytother Res. 2006;20(6):427-37. 
13- Paknejadi M, Foroohi  F, Yousefzadi M. Antimicrobial 
activities of the essential oils of five Salvia species from 
Tehran province, Iran. J Param Sci. 2012;3(2):12-8. 
14- Cho JY, Chang HJ, Lee SK, Kim HJ, Hwang JK, Chun 
HS. Amelioration of dextran sulfate sodium-induced colitis 

in mice by oral administration of beta-caryophyllene, a 
sesquiterpene. Life Sci. 2007;80(10):932-9. 
15- Juergens UR, Dethlefsen U, Steinkamp G, Gillissen A, 
Repges R, Vetter H. Anti-inflammatory activity of 1.8-

cineol (eucalyptol) in bronchial asthma: A double-blind 
placebo-controlled trial. Respir Med. 2003;97(3):250-6. 

16- Behnam-Rasouli M, Nikravesh MR, Mahdavi-Shahri N, 
Tehranipour M. Post-operative time effects after sciatic 
nerve crush on the number of alpha motoneurons, using a 

stereological (Disector). Iran Biomed J. 2000;4(1):45-9. 
17- Tehranipour M, Ghadamyari T. The effects of root 
aquatic extract of Salvia staminea on neuronal density of 
alpha motoneurons in spinal cord anterior horn after sciatic 

nerve compression in rats. J Biol Sci. 2010;10(1):48-52. 
18- Kiernan J. Histological and histochemical methods: 
Theory and practice. 4th ed. New York: Cold Spring Harbor 
Laboratory Press. 2008;214-39. 

19- Kinugasa T, Ozaki S, Hamanaka S, Kudo N. The effects 
of sciatic nerve axotomy on spinal motoneurons in neonatal 
Bax-deficient mice. Neurosci Res. 2002;44(4):439-46. 
20- Nesic O, Xu GY, McAdoo D, High KW, Hulsebosch C, 
Perez-Pol R. IL-1 receptor antagonist prevents apoptosis and 
caspase-3 activation after spinal cord injury. J Neurotrauma. 
2001;18(9):947-56. 
21- Alamdary SZ, Khodagholi F, Shaerzadeh F, Ansari N, 

Sonboli A, Tusi SK. S. choloroleuca, S. mirzayanii and S. 
santolinifolia protect PC12 cells from H2O2-induced 
apoptosis by blocking the intrinsic pathway. 
Cytotechnology. 2012;64(4):403-19. 

22- Redshaw JD, Bisby MA. Comparison of the effects of 
sciatic nerve crush or resection on the proteins of fast axonal 
transport in rat dorsal root ganglion cell axons. Exp Neurol. 
1985;88(2):437-46.  
23- Ghelardini C, Galeotti N, Di Cesare Mannelli L, 

Mazzanti G, Bartolini A. Local anaesthetic activity of beta-
caryophyllene. Farmaco. 2001;56(5-7):387-9. 
24- Santos FA, Rao VS. 1,8-cineol, a food flavoring agent, 
prevents ethanol-induced gastric injury in rats. Dig Dis Sci. 

2001;46(2):331-7. 
25- Landa P, Kokoska L, Pribylova M, Vanek T, Marsik P. 
In vitro anti-inflammatory activity of carvacrol: Inhibitory 
effect on COX-2 catalyzed prostaglandin E(2) biosynthesis. 

Arch Pharm Res. 2009;32(1):75-8. 
26- Cavalcante Melo FH, Rios ER, Rocha NF, Citó Mdo C, 
Fernandes ML, de Sousa DP, de Vasconcelos SM, de Sousa 
FC. Antinociceptive activity of carvacrol (5-isopropyl-2-

methylphenol) in mice. J Pharm Pharmacol. 
2012;64(12):1722-9. 
27- Melo FH, Moura BA, de Sousa DP, de Vasconcelos SM, 
Macedo DS, Fonteles MM, Viana GS, de Sousa FC. 
Antidepressant-like effect of carvacrol (5-Isopropyl-2-
methylphenol) in mice: involvement of dopaminergic 
system. Fundam Clin Pharmacol. 2011;25(3):362-7. 
28- Ferrer I, Planas AM. Signaling of cell death and cell 

survival following focal cerebral ischemia: Life and death 
struggle in the penumbra. J Neuropathol Exp Neurol. 
2003;62(4):329-39. 
29- Baser KH. Biological and pharmacological activities of 

carvacrol and carvacrol bearing essential oils. Curr Pharm 
Des. 2008;14(29):3106-19. 


	FP-Razavi
	Text-Razavi

