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Abstract:
 
Background: �-carboline alkaloids, such as harmane, are found in common plant-derived 
foodstuffs and plant-derived inhalation components of tobacco. In the present study, the 
involvement of dorsal hippocampus nicotinic receptor in the harmane effects on anxiety 
behavior has been evaluated. 
Materials and Methods: Mice were anesthetized with an intra-peritoneal injection of 
ketamine hydrochloride plus xylazine and then placed in a stereotaxic apparatus. Cannual 
were bilaterally implanted in the CA1 region of hippocampus. All animals were allowed to 
recover for 1 week before the beginning of the behavioral testing. The hole-board test was 
used to evaluate the anxiety-like behaviors. One-way analys was of variance so that 
Dunnett’s test was used to analyse data. All experiments were performed in accordance with 
institutional guidelines for animal care and use. 
Results: Intraperitoneal injection of harmane decreased the number of head dip and 
locomotion (P<0.001). While bilateral intra-dorsal hippocampal injections of nicotine 
decreased the number of head dip (P<0.01), it had no effect on locomotor activity. 
Furthermore, intra-dorsal hippocampal injection of mecamylamine (nicotinic receptor 
antagonist) in the presence and absence of harmane had no effect on anxiety behavior and 
locomotion (P>0.05). 
Conclusion: harmane and nicotine not only display anxiogenic effects but also demonstrate 
a complex interaction. The findings also indicated that harmane induces anxiety via non-
nicotinic receptors.  
 
Keywords: Harmane, Nicotine, Hippocampus, Anxiety, Mouse 
 
* Corresponding Author.  
Email: biopiri@iauardabil.ac.ir
Tel: 0098 912 254 3585 
Fax:  00009988  445511  777722  88002266                                                                                                                                                                                                        CCoonnfflliicctt  ooff  IInntteerreessttss:: NNoo
                                     Feyz, Journal of Kashan University of Medical Sciences, Winter, 2011; Vol. 14, No 4, Pages 388-397 

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

25
-1

2-
31

 ]
 

                             1 / 10

http://feyz.kaums.ac.ir/article-1-1044-en.html


389�

����� ��� 	
���� 
 ������ ���������� �� ���� ��������  ����� ������!�"#!� 
���� $��  

  
���� ����	

1*
�
��
 ��
	 �

2
����� ������� ���	 �

3
��� ���� ��� ��
	 �

4
  

  

�����  
��!��"#��$�% �� ������#&�' (�)& ���*
 � �1)	 (� +�)& (

�#&�'� �)-�	��� ( /1)	 (� +7�'#)	 (�3 / 4� (�� � (�)& /��
�#&�'� �)��	����� (0&25 �#5�!��6: �� � -��
�  �;�<= �<
�	

 0'�� / >��? ��#@
� �#A ���B �C
�&��� �#A/
� .<E���� �� �
"#��$�%����= FG<	 0' #'�2<� �� ��������  ���� �#�H
� ]1[ .

	 -�G
 �#A#	 I���	���<�#
 / -�	��� 0' �/ �J� �� -�	���
K
% L<'�/���	% �� ���#<��� ��	�)M�"���)�� / �� ��� ��/���� N� �� �

�#� -�&�	 ��#�
 �]2[ 25 �#5 0& /�!� �� LP&���� �<
�	 -�& �� 
���Q��RS? �-#T S' ����� �#A/ KU	 �V�& / �2' �0
� ]3[.   

  

1  ����� ����	
 ��
� ���� ����� ������������� ���� ��!�� ���" ��#����  
2  ���
��$�� ����	
 ��
� ���� ����� ��������� ���� ��!�� ���" ��#��

������  
3���	
 ��
� %�	
��& '� �(
 ���� ��!�� ���" ��#���� � ��#
�� �)� �

*��+ *��#�,�-.   
4  ���$��*��(/ ��
0. ���� ��#���� ���
0. ������� �'5�6�&����7 ����  

* ����� ��	�
�� ��
��:  
��!�� ���" ��#���� ���
0. ������� �8��� *���� ������������� ����   

����: 2543585 0912                            �
�����: 7728026 0451 
��������� ��� :biopiri@iauardabil.ac.ir�

��

�� !
�
�: 22/4/89                     �

"� #�
$� !
�
�: 24/7/89 

���#&�' (�)& ��#	 �� 0)V�@
 ��#� �
��<W ���)V� ��!��X	 ��
��� .Y��K=����	 -�G
 ��G��  �T�& �#)
	 -����= 0' �<��

���#&�' (�)& ���	 �� ��#� ���J� ����� Z�	��� �<
�	 �� �<��&]4[. 
0&	 �*
�����#&�' (�)& ����)V� ���J� ����5 �� �� �#T ����& \-

= �& L<'�^�
�K
% / ��������� _S)P	 =��#� �� �� `6H / �
��
����#
�	 a��b� ���)���
��< .^�� Y��K=���  (�)& 0' 

�#&�'��	 ���= 0& �<
�#��^�
�����/K<& �����<�� �����/����<� �
/�	���<� �<��#' +�)���
#�/�� ��<�= / �^�
������	��#S= � 

NMDAJF� �
� �� �c
% ��$S�b / �
#� +�/ � �<�� ���? �]8-
5[.U� ���)& ��)T�� �� NW#' ��� (�#&�'��	 ���
�#�<U� ��� ���

���	 �� ��'�� +�2�= 0& a�f�� �� �c
% �^�
��� ����
 ��g�<�h 0&-

	��� �-�	��� 0
#�
 -�#<b���	��� / ����� ��� +����= 0& �^�
�-

����#' �i�<�= / N�^�
������ �"#����
��� ���H�� � 0'��)�-

����� -�	���/�#
/���� +���� 0& ^�
��=���
#�/�� �<� / ���� 
	�I�
	 ���J� �
�#����= �^�
����	��/� �<���
 0'#S& �� �� ]9[ .
����� �� +�#&�' (�)&��5 0& ����/ _�!�= �� �^�
� j#<� kb�& ��

i#�#'�	��V ���J��$�� �'�� ����� ^�� ��2 .0&	 �*
� 0' ���
�� ��#� ���J��� �'�� ����2)
 ��#&�' (�)& �J� 0g��/� ��� 


#�/���= / ��^�
����
#�/�� �<�	 � ���&]10[���H�� �� 0'� ��g
 �J� / Y��� �&&��X�� ��)V��& �0& �)G= 0X��/�^�
���� 

����:  
	�
 � ���
�:"#��$�% ������#	 / ���6: ��#	 �� -�	��� ��*
 ���#&�' (�)& �	 �V�� -#�#� ��*
 -����= �� \)G	 �<�T�� ��
#� . ��� ��

^�
��= Lm
 0!��X	 �)G� n	�'#M�� �<��#$�
 ����� ��#� Y#	��� 0)V�= ���? 0!��X	 ��#	 �&��X�� ��)V� �& -�	��� ���J� .  
��� � ����

: ����#$�
 �M	�'#M�� +T�� \��K� �#*<	 0& 0�H�
 CA1 �)G� n	�'#M�� Y#	����� ^��o)�� �& 0!��X	 ��#	 ��#�  

0& p'��#��)�� ^�@)��  0V�5 /� ��#�����= ���6= a#
�' . ��6= �� p�0)o� N��-�	��� �?�o� +T�� \��K� R?�!)	 /   ��)V�
-#	�% �& ��
�#�H �&��X�� hole-board �� ^��g<� .^��� -#	�% �& +��H ��� 0V�5 N� p
����/ K���
%0���m	�� �
 .  

��
��:  �0!��X	 ��� �� ���!� -�	��� �?�o� -/�� \��K�head dip L��' �� -�#�H �)'�H ����!V / �� �)001/0P= .(0& �^/Qb \��K�
 �)G� n	�'#M�� +T�� 0& ���#$�
 0V�5/� �� K�
 ���!�head dip�' ��) 01/0P=(���6@& ��J� �)'�H ����!V �/� �& 0$<�� -/�& � .

���<E���$	 \��K�  ��	Q�	)�<��#$�
 ^�
��= ���
#=�)
% ( ��)V� �/� �& ��J� -�	��� �#�H / r��: �� �)G� n	�'#M�� +T�� 0&
��
 �)'�H ����!V / �&��X����  )05/0>P.(  

���������:�	 -�G
 C��)
 ��� E�� L<$���& N� �c
% ��& 0$S& ��<��& �	 �� r��X�� �J� ����� ���#$�
 / -�	��� �c<� 0
 ��� K�
 ^��
���� �#A/ .��<E���  �&��X�� ���J��	 s�m�� �<��#$�
 ��: ��� ^�
��= \��5 �� -�	����#� . 

����
�����!:��#� Y#	 �r��X�� �n	�'#M�� ����#$�
 �-�	���   
                                                                       ��Sb 0	�<SfV–W ^�/� �t�V �G�/u�  ^���� ������c4 �-�)�	� 1389��
o� � 397-388�

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

25
-1

2-
31

 ]
 

                             2 / 10

http://feyz.kaums.ac.ir/article-1-1044-en.html


-���$�� / �����

t�V 0	�<SfV| -�)�	� 1389| ^�/� 14| ^���� 4 �390

�/K<&�����<�	 ��#� �=��� ]7�11[. � `�5 ��� �@�� ���2�� 
�����& ��#&�' (�)& ���
 / ����#$����� �#A/ � ."#��$�% /� ���� 

�#&�' (�)&�
 / ���#$�� / #'�2<� �� ��/ �
��� �#A/ ��@ �*S: 
�#&�' (�)&������*
 �� ���V� -�& �� -�	��� ����@�0&  ���

�KV��	 L�� �&�]12[ . -�	��� 0' ��� ^�� vPG	� �<
��

��#$�	 ��-/�#
 �
�#����	��/� �i�<�H�
 N��$� ;#)<�@� 0� �� 

��
 a�!V�� .R��A� ���	� �� -�	��� ���? 0$<� -�#�
 a�!V 0<
-/�#
���	��/� �i�<�H�
 N��$� ;#)<�@� 0�& �
 �� L��#$�� 

^�#&� / �'�� /� ��0& �� �& R� ��#��i�<� �J� / ^��' +�b N
�
��$�#? ����/� �& �-/�#
 ���	��/� �i�<�	 a��b� N� -
��
��< .�&���� ��0& R	 �*
�@)�&�/ �� -�	��� 0' ���� 0& 
������ ��@���� �� ��������&  ]13[. �� 0' ��� ^�� ��c<G

 / -�	����#&�' (�)&������ �� �� �#A#	 �@�& -#�#� / ��@0-
K
% ��c	 0X��/�	%#
#	 ���'� �� ����
 ���J���#$�/� ��-/�#
 -

���	��/� �<� �!� ����& / ^�#�
 +���� ��� �� R� ��g ���J�
��)V���#� �� w�#� ^�� ��T� ��@�+ �	 �<��&]14[. "#��$�%� �

 ���#$�
 ���J� �$�i#�#'�	��V����  j#<)	 ]15[ . ���J� �� �����&
���& �� /��� ��� ���
�#� 0& ���#$�
�)��� �& L<' ���

S)P	 ��)���
����#
���� �@)�& _/ <W 0&�G	 �)��H �� ��#	 �� 
�#&�' (�)&��
 ������ ^�� Y��K= K ]16[ . -�	��� ���J� ��#	 ��


 /��#$�/� ��&��X�� ��)V� ��?�<)	 / ��!)	 �����K= � �#A/ 
����h0
#= 0& ����& 0' �� �"#��$�% /� ��&��X�� �� ���J� �� / 

�� r��X����K�
  ��� ^�� Y��K= ]17[ . �@�� `�5 �� �T�&
�	 -�G
 ��!��X	��<' � �� ��c	 Lm
 �)G� n	�'#M�� 0 �/�&

�����)V�&��X�� � ���� ]18[.� �-/�#
 n	�'#M����#' �i�<� N
	 LP& �� �� �#T�
��/��& / ;#)M� ��#�b � �'/�& r�#	 LP& 

���	 �V��� / �<'�-/�#
 �����#' �i�<��c	 Lm
 N� a��b� �� 
)T�<��&��X�� ��)V� / ���& �	 ��<<' ]19[.� �& ^/Qb �� 

^��)�= ��5�2��� n	�'#M�� 0)�� �y#z�/�� y#'#� �;#)M� �& ��
���� �
�G�� �G? �
��	 LP& / a��@�	% �y#	Z��#M�� �0V�� -��& / 

0' ��� ^��  �� {#V �H�#
 �	��� �/�& +�T� �&��X�� ��)V�
�	 �<��&]20[ . �)��� �*
 �� �&���&& L<'��#&�' (�)& ��� / ��


��#$�/ �0& 0A#�  ���  0' 0)$
	���A �� -���6: ^��� �#A/ �	 
 ���� -% ���m	 /�
 �<
����#$� �� ���V� -�& �����@� ��� 0& 

�KV��	 L�� �&� / K�
� 0& 0A#��"#��$�% /� �� 0' j#�#	 �� �
5��/ _�!����& �& �� ����)V� �� � �& L<'��)���� 

�#
/�
������)�� �
� _S)P	 FJ�	 ���? ���<��� � ��� 0!��X	 �
���&& L<'�= / -�	��� ��^�
����
 �#$��<�� �	� �� n	�'#M� 0<

&��X�� ��)V�����& ��#	 ���� 0)V�= ���?  .  



 ��� � ����   
 �)T�<� ;#Sb ^�$G�/u� �� 0' �&�g� 0!��X	 ��� ��

)-��c��-���� ( �� ��� ;�g
�218 �� ���@G��	�% NW#' Y#	  �

 ��u
NMRI) �2��m� -�/30–22;�=  (� 0' -���� �#)��� #)�)�
� �

�#& ^�� 0�c��
����= ^��o)��  .-�#�H ���m�m
� 0
�P
�#�H 0& ��
 �� / ^�� +m)<	 �)T�<� ;#Sb ^�$G�/u�^/�= ���? ���� ^� ���

�
�� ^���.L��	�% a#5 �� Y#	 ���)T� �� �V�' ��6: / r% ��-

�	 ���? ���V�= .��& 0
�P
�#�H ��	�3±22�)
�� 0A��  ���=
�#& ��U)	 .0& �H��A �� +2?o� N� ��	� �� Y#	 0& 0)^��� ^��A 

�<�� \�2X� 0
�P
�#�H w���� �& �� �#T 0' �� .  
 ^�@)��Hole board:  

���Hole-board �� -�#�H ��)V� ����& ���& ��)&� �� 
w�
	& �<�% �
 / ���A ��� 0�	 ��'�V� ]21[ ���& ^�/�	� ��/ �

 ���? ^��o)�� ��#	 K�
 y�)�� 0& -�#�H }��� / r��X�� ����&
�	 ���=]22[ .^���
�/ ^���G	 -�$	� ���� ��� 0$<�� 0& 0A#� �&-

0& �� -�#�H _S)P	 �����)V� ���=�	 -�	K�� ��#� �����	-

-�#����� ��)V� �� �!	�A _��#�  .^�@)��Hole-board  
)-���� �-��c� ��!<� ~�& �'�� ( K�
 Q2? 0' ��/� y��� �&

 ��� 0)V�= ���? ^��o)�� ��#	]23[�� � N� 0
o� �Q� +��	 �$�)
0& p$M��� p<A �� ��o� 0& ��!&�) 3 ×40× 40 �)
���)	 (0)T�� 

^�� ���. �� +$� 0& 0
o� ��	 �&�	 R!$	 N� a#5 0' ���&
 -% ��b /40)
�� � -% j�o��� / �)	3)
�� �	 �)	����& . 0
o�

����& � 0� �� 0)V� ��'�	 ���#� -/�& R!$	 ��/� �� �	� ����&� 
Z�& 0
o��� 16 ���#� 0& �X? 2 �)
���)	 0�2!� ^�� 0' ��� 

���#��� �� 0
o� ����<�) 3)
�� ��)	 (�
��� ���)	� .w�#� �GW-

��� ��#
 0�2!� ^�� �� ��� ^�@)�� ���!� head dip) ���!V� 0' 
-�#�H Y�� �� �� ��	 5 0m�?� ���/ ���#��� �	�<'	 �� / �-
��/%( Y���� �	�#� .)V� 0& 0A#� �&0
��=#g)�A ���Y#	  ��

 �#T �� / 0)T���� ���A w�
	 ��� �� Y/�' 0& �� �
��� +����
���#� �� ��0
o� ���^�@)�� �
�/% �� / ^��'  . ��-�#�H��� 

 0
��=#g)�A ��)V� r�X�		 L��'���&� .�=u�/ ��� �� L��' 
Y#	 �� 0
��=#g)�A ��)V����r�X�	 �� ���&  ���J� 0& -��&

 �&��X����/��� �&��X�� �� /�	 -�#��#�
 ^��o)�� h0& 0
#= ��
 �� �� �#T �� -�#�H 0' ���!V� ���!� �� r��X�� ���/��� 0'

���#� ����	 �� / ^��' �� ��/%) ���!�head dip ( L��' ��
�	 ���!� r��X�� �� ���/��� / �<��head dip� L��KV� � 
�	�<� .�� �&��X�� ��)V� ��� �& -�	� -�#�H �)'�H ����!V K�


 �	Qb N�' 0&+ 0
o� �/� �� 0'  ^�@)�� ���^�� ��� / 
�& ���? ��cW 0& �� 0
o��	 ���m� �&��	 ^��g<� ��<'�#�. ��� 

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

25
-1

2-
31

 ]
 

                             3 / 10

http://feyz.kaums.ac.ir/article-1-1044-en.html



 ��� ^�
��= / -�	��� L<$���&��#$�<� �...�

t�V 0	�<SfV| -�)�	� 1389| ^�/� 14| ^���� 4 � 391

& �	Qb0 +&�m	 jQ�� w�/ 0' ���m)�	 �#XT ��� �& ^/Qb
 +$� �!&�	 0
o�Hole board�	 +�/ �� 0& �� �<'� ��g�� 

�	���=. ���!� �	 �#2b �#XT ��� �/� �� -�#�H 0' ���!V� �<'
���& �	 -�#�H �)'�H ����!V �� ����
 .  

��/���  
-�	��� ���/��� \�m
� ��� ������#$�
  	�$	 /�	Q� �

)^�
��= ���
#=�)
%
 �����#$�<� (�V�= ���? ^��o)�� ��#	 0' 
 ��@�� �'�� a#f
	 ��/��� ��� �@��)�$��	% (�	�<��& .

-�	���
 ���#$�	�$	 / ��	Q� �� ���� a�	�
�� 9/0 +��)�� ���� 
�� +H�
 .pH �� -�� +H �� �!& ���#$�
  a�	�
� �& ����� 0V��

 �#� -�#�
1/0 0& ���� pH�ST�� w�
	 �!�25 ) 4/7 (���� .
 -�	��� �/��� \��K�150&  / r��X�� ��� ;�g
� �� +2? 0m�?� -

�?�o� -/�� ��#� �gH 0& / 10�S�	 ;�= #S�' �& �)��  ;�g
� 
��  ��	Q�	�$	 / ���#$�
  \��K� /5 r��X�� ��� �� +2? 0m�?� 

a#
�' \��5 �� -�#�H �� �� ^�� ^��� ���? ��� N� �gH 0&
/�$�	 �)���)G� n	�'#M�� 0�H�
 0&Y#	 �� �� ;�g
�  . ��

 �V���� ��	Q�	�$	 �� ���#$�
 �& ^���� �� -�	��� 0' ���
�#�H
�	��' ��
�K�� -�	��� \15 r��X�� ��� �� +2? 0m�?�  ;�g
�
�	����	Q�	�$	 �� ���#$�
 \��K� �!& 0m�?� ^� ��	 ��#� -

 �V�= ���c
 �� /5 ��	Q�	�$	 �� ���#$�
 \��K� �� �!& 0m�?� 
0& r��X�� ����	 +�b�	% .& ���/��� �/� r�P)
� 0 0)V� ��'

 �S2? ��!��X	 y��� �& \�m
� ��� ����!��X	 /�"��)&�  ��#� 
�V�= ]24[ .  

#
�' / �H��A �)G� n	�'#M�� 0�H�
 �� ���6= a  
Y#	 ��	�)' \��K� w�#� ���@G��	�% NW#' ���
 ���S'/����)mg/kg 100 (&0 ��KS��� ^/Qb)mg/kg 10 (�&-

p'��#��)�� ^�@)�� �� ��
�#�H pM� ��
�� Y#� ^��� ���? 
�
�� .a#
�' ��<��� ���)G 23 (0&�S�	 N� 0V�5 /� ��#� �)	

\��K� +
	 �� ��Z�& )�)G� n	�'#M�� 0�H�
( � ��f)P	 �&2-
=AP �6/1=+ML �5/1-=V ]25[ �
�� ^��� ���? . j#�g	 ��

a#
�' ��� �� �$� ��� ^��� ���? a#
�' /� -�#�H �� �� �� �� ��
 �)G� n	�'#M�� �� ��@�� / KU	 ���� ��� �)G� n	�'#M��

��� ���? KU	 nW ���� . ��f)P	 �� a#
�' -��� ���? �� �!&
�K� -��
� -���� �� ^��o)�� �& �*
 ��#	a#
�' �$ �� ��<��� ���

�
�� �$
	 �#T ��A . -/�� \��K� �� +2? / �H��A �� p�
 �� �	 ^��� ^��A�  -�#�H 0& �/��� �KU	5 �� 7 ��#2c& ^�/� �/� 

 ����)H� �)V�& R��P� / y�)�� �V� �#*<	 0& �� �H��A �� p�
^��' ��M� �H��A w�#� / ���=�& �#T ���b ���H 0&.  

  

 �KU	 -/�� \��K� /���  
 a#
�' +T�� ��� �)����& �� p� /��� \��K� ���&

 -�#� �� ���<��� G30 0' �$�KM
��
� 9 ���� a#5 �)	 �S�	 
 ��<��� a#
�' +T�� ��G 23^�� ^��� ���? /  a#
�' �� �� 5/0 
 ��	 �� /��� �)��/�$�	90-60�	 \��K� 0�
�J �� . \��K� a#5 ��
�	 ^��� ^��A� -�#�H 0&-/�& ���<' �'�H 0
����% ���)�� ��� .  

L��	�% / ��/��� ��������^�� ;�g
� ���  
a/� L��	�% :�J� -�	����&��)V� &��X��  �  

& -�#�H ^/�= ��cW L��	�% ��� ��0�V� ��' . a/� ^/�=
 ����� a�	�
)10;�=#S�' �& �)�� �S�	  ( ����m	 ^�
���?�& ^/�= 0� /

 -�	��� _S)P	)5 � 10 �15�S�	 =;�=#S�' �& ;� ( 0m�?� ^�K
�� ��
0& r��X�� ��� �� +2?�
��' �V���� �?�o� -/��  ��#� .  

;/� L��	�% :�J�  \��K� �)G� n	�'#M�� �� ���#$�
 �& ��)V�
&��X�� �  

��cW L��	�% ��� �� & -�#�H ^/�=0�V� ��' . ����� a/� ^/�=
)5/0`�5 �� �� �)��/�$�	  (��m	 ^�
���?�& ^/�= 0� / _S)P	 ��

���#$�
 )1/0 �25/0 �5/0Y#	 �& ;�=/�$�	  (0& �� \��K� ��#�
�
��' �V���� `�5 /� �)G� n	�'#M�� +T�� .  

;#� L��	�% : �J� \��K� �)G� n	�'#M�� 0�H�
 �� ���#$�

-�	��� �& ^�� s�m�� �&��X�� }��� �&  

& -�#�H ^/�= ��cW L��	�% ��� ��0�V� ��' . ^�K
��
 +2? 0m�?�^/�= �	��� ��� ��-�	��� �� )15 �S�	 �& ;�=

;�=#S�' (0& ���<)��� �V���� �?�o� -/�� ��#� . �!& 0m�?� ^�
��� -�	� 0& ^�
�	 0m�?� C<� �<!� a/� \��K� ��� ����� a/� ^/�= 

)5/0`�5 �� �� �)��/�$�	  ( _S)P	 ����m	 ^�
���?�& ^/�= 0� /
���#$�
 )1/0 �25/0 �5/0;�=/�$�	 Y#	 �&  (0& �� \��K�  ��#�

�
��' �V���� `�5 /� �)G� n	�'#M�� +T�� .  
L��	�%;��cW  :�J� �#�H ;�b / �#�H �� ��	Q�	�$	 
-�	����&  ��)V� &��X�� �  

& -�#�H ^/�= �G� L��	�% ��� ��0�V� ��' . ��cW
��� �� +2? 0m�?� ^�K
�� a/� ^/�=� ����� )10 �& �)�� �S�	 

;�=#S�' (W / -�	��� ��!& ^/�= ��c)15�S�	 ;�=#S�' �& ;�= ( ��
0& �/� 0� ��& �� 0$<�� �Sb ��
��' �V���� �?�o� -/�� ��#�

 �/� -�	���15 L��	�% �� 0SH�	 ��� �� ;�=#S�' �& ;�= �S�	 
 -�#�H �)'�H ����!V -�	��� ����/� 0�m& 0' �#& ��� �� r�P)
�

�	 ���? ��J�� �
� ��/� �	� ��
��� �15�S�	  ;�=#S�' �& ;�=
 �� �)'�H ����!V / ���� �J� �&��X�� }��� �/� �& wmV -�	���

��
 ���U����. a/� \��K� �� �!& 0m�?� ^� )-�	��� �� ����� ( �<!�
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��� -�	� 0& ^�
�	 0m�?� C<�� ^/�= ��cW L��	�%0&  ����� R����
 ��	Q�	�$	 _S)P	 ����m	 ��)2 �1� 5/0& ;�=/�$�	 Y#	 � (0& ��-

�
��' �V���� `�5 /� �)G� n	�'#M�� +T�� \��K� ��#�   .  
���<� �V�&  

-�#�H �)G' �� p� �
� \��K� �& ;�V/�S' w�#� ��
 #S& �S�)	4 درصد) μl 1 ( -/�� �� KU	 �a#
�' /� �� +T�� 0&

 ����	�V -/�� / ^�� ^��/% -/��& 0�g�A10�	 ���? ���� -

�V�= .�& 0)o� N� �� p� �/�/ +
	 �� �H��A ��� �� ^��o)�� 
Y�& KU	 -/�� 0& a#
�'��� ���� KU	 0& a#
�' �/�/ +
	 �^�� ^

0&�	 ���? 0!��X	 ��#	 �#� �#$�/�$�	 0S��/�V�= . �cA
�	 ^��o)�� y#<��'�� pS5� �� �^�� 0�c� �)V�& �5�m	 0!��X	�� .

a#
�' ���=���? +
	 �� -�<��5� R�' �� p��#
 �� �� ��#	 �H
�*
� �� +��H ��bQ5�  �� ���	% +�S
� / 0�Kg� ��#	 -�#�H

�V�= ���?. j#�g	 �� 0' ��� �'B 0& ;�Z 218& Y#	  0 ��'
^��� �0!��X	 ��� �� 0)V� 0& �#&�	 ���18 +��� 0& Y#	 �� 

a#
�' -�� 0)�& �a#
�' ���=���? +
	 -�#& �����
 �� / ��
a#
�' -��)V� / ����= `6H ��^��� 0& �#&�	 ���200 �@�� Y#	 

����= ���	% K���
% ��� 0' �200 �� Y#	 �� 20 ���� ^� ^/�= 
�<)V�= ���? .  

���	%  +�S
� / 0�Kg�  
 ���!� head-dip ��#� 0& ^/�= �� �)'�H ����!V /

 / ��@
��	��@
��	 ����
�)�� `��

� ����= �2J .0& ���!� �#*<	
^/�= ��& `Q)T� �#A/% ��� p
����/ +�S
� Y/� �� �L��	�

0V�5 N�  -#	�% / �2�m!�����= ^��o)�� �
/� . ;�g
� ���&
��KV� ;�
 �� ���	% ��2��
	 SPSS  ;�
 �� �����#�
 ��� ���& /

 ��KV�Sigma Plot �� ^��o)��.  
 

��
��  
 ^���� +$�1  0�H�
 0& �#&�	 �)V�& �Xm	CA1 

=���? +
	 ^�<�� -�G
 0' �)G� n	�'#M�� �� a#
�' ��
� ���
�	 y#<��'�� pS5� �� 0)V�=�& N����� +$� �& 0���m	���& �� 

�	 L���
��� .^��� �c<� 0' ��� �'B 0& ;�Z 0& �#&�	 ���
 y#<��'�� pS5� �& 0���m	 �� �c
% �H��A +
	 0' ���
�#�H

�V�= ���? ^��o)�� ��#	 ���	% K���
% �� ��#& ��
�.  
  
  

 ����� �	�1-
	�  �
��� �� ����� ����� �� ����� ����� �!"� CA1) #$� (%  �
��� �� &�'
*��+ 
,.� /� ������� 0
5��� �	�CA1 �� 
 67� �8� 9:;� <=)>(

  

a/� L��	�% : �J�-�	����&��X�� }��� �/� �&   
N� p
����/ +�S
� -/�� \��K� 0' ��� -�G
 0V�5

 �?�o�-�	��� ���!� head-dip) 001/0<P� 52/14= 36/3F( / 
H �)'�H ����!V� -�#)001/0<P� 49/8= 36/3F (�	 L��' �� -

 �
/� +�$	 -#	�% ���� K�
 0' ��� -�G
�/����) 15 �10 �5 
�S�	;�=#S�' �& ;�= (�<!	 ��#� 0&������!�  head-dip  ��

 ^��� L��' / K�
�/���� )5  /10 �S�	;�=#S�' �& ;�= (0&-

�<!	 ��#� �����!V��H �)'�  ���m	 ���a�)<' ^/�= �& 0� 
�	 L��'���.	 ��� �� �@
�� � ����^/�=���/� �� ��� �'B 

<!	 �/�o� ^���������� �& ��
���
 �@. ^�<�� -�G
 C��)
 ��� 
 0' ���& �	 ���-�	����	 �� r��X��  ���&)���#�
^����  1.(  
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 ����� ������1- ����� �%� �� <����B �C�DE <%�� FG�H5 �I� 
<��
� ����� 6
$�J� % ����!K� .001/0 ***P< N 05/0 *P< �� 

�� A
$�7 �%�� �� �*G�"�8���.  
  

;/� L��	�% :�J�  \��K�
��#$�� �)G� n	�'#M�� 0�H�
 �� 
  }��� �/�&��X�� �  

 -#	�%N� p
����/  0V�5 �#�
 vPG	 \��K� 0'

��#$�T�� 0& �� +�)G� n	�'#M� ���!� head-dip 
)001/0<P� 25/11=����F(	 L��' �� ��	� �����m	 �� � 0�

��� ^/�= �&��J� �� /� �&� �)'�H ����!V )05/0>P� 
84/0=����F(-�#�H  ����
 . �
/� +�$	 -#	�%
� �#�
 vPG	 K

� 0'� ���!� L��' �head-dip�� Z�& �/� �
 ��#$�� 0���m	 �� 
��� ^/�= �&�	 ����<!	 ���	% ��
� �� �� ���&)01/0=P ( ��/

^/�= ���� ��@
��	�<)���
 ����<!	 �/�o� ^�� �'B ����/� �� ��. 
�@�� -��& 0&� �����/� �� ;��'�& 0
 0)V� ��'��#$�� �� �� �

m
��U� 0& ���? \��<!	 ����!V ����)'�H ��H ��
 ��
�#���&<�. 
���)
 �� C&�-��= �� r��X�� -�#&Z�& �/� �
 ��#$�H�
 �� �� 0
��)G� n	�'#M�	 ����& )���#�
^����  2.(  
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   #$�
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 ����� ������2-  ����� �%� �� ��;+ O����P
B �� A
5�	
� �I�
<��
� ����� 6
$�J� % ����!K� .01/0 **P<  �%�� �� �*G�"� ��

A
$�7�� 8���.  
  

;#� L��	�% : �J� \��K�
��#$�� �)G� n	�'#M�� 0�H�
 �� 
 �& ^�� s�m�� �&��X�� }��� �/�-�	���  

\��K�
 ��#$��  0�H�
 +T�� 0&CA1 �� �)G� n	�'#M�� 
 �#�H-�	���) 15 �S�	;�=#S�' �& ;�=(�� r��X�� �J� � -�	��� 
#m� ���	 ����
� / � ���!�head-dip�� & � �� L \��K� -�	���

0&�c<��"�' 	 L�����) 001/0< P� 37/6=����F(� 0$<�� -/�& 
 ��
�#�H �)'�H ����!V �/�)05/0<P� 61/0=����F (�<!	 �J�-

���& 0)��� ����.�)
 �C  ����/� 0' ��� -�G
 �
/� +�$	 -#	�%
)25/0 �5/0Y#	 �& ;�=/�$�	  ( ^�� s�m�� �&��X�� }��� ���#$�


�	 ��#m� �� -�	��� �&���
<�.�� ��<W 
�)�� C���	% -#	�% �� 
 ���#$�
 _S)P	 ����/� 0' �#�
 vPG	)1/0 �25/0 �5/0 

Y#	 �& ;�=/�$�	 ( -�	��� �#�H ��)15�S�	 ;�=#�S' �& ;�= (
�m	 ��� 0��/�= �&���� 0' ��� -�	��� �#�H �� �� �� ^��' �V�

��
 -�#�H �)'�H ����!V ���U� 0& ���?��&<�) ���#�
^����  3.(  
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� ����� �����3-  ��R� �� ��;+ O����P
B �� A
5�	
� FG�H5 �I�
<��
� ����� 6
$�J� % ����!K� ����� �%� <����B .01/0**P< N

05/0*P<�%�� �� �*G�"� ��  �� 8��� �� ���'� 15 /� �SC �"
C� 
 6*5 �� <����B�� T��E� % �C�DE <%�5 /� �SC �"
C�  6*5A
$�7

�� ��67� ���� 6��G�� �HU� <%�� T��E.  
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(  -�	���15)   ;�((=#S�' �((& ;�((= �((S�	 ����(((�

  
 ����� ������4-  ��R� �� ��;+ O����P
B �� A
�V
��	� FG�H5 �I�

<��
� ����� 6
$�J� % ����!K� ����� �%� <����B >�
W %.  

;��cW L��	�% :�J� 	�$	�	Q�� �#�H ;�b / �#�H �� 
�#$�
���&   ��)V�&��X�� �  

 \��K�	�$	�	Q� 0�H�
 +T�� 0& �CA1 �)G� n	�'#M�� 
0&���c<�) 05/0>P� 93/0=����F ( �/� �#�H �� /�J�	 -�	��� 
)05/0>P� 67/0=����F (�&��X�� }��� �/� ��J�����
  .��-

<W�	�$	 ��	Q�: �� �� r�)05/0 >P� 84/0= ����F ( �#�H /
 -�	���)05/0>P� 06/1=����(F (���
 ���U� �� �)'�H ����!V .

��� 0' ��� -�G
 �
/� +�$	 -#	�% ��	Q�	�$	 ����/� �� ;��'
 ���U� 0& ���? -�	��� �#�H ;�b �� �#�H ��-��� �&��X�� ��)V� 

��
 -�#�H �)'�H ����!V /��&<� )���#�
^����  4.(  
  

"#�  
0& C��)
�	 -�G
 0!��X	 ��� �� ^�	% ���K� 0' ��� \��

0& -�	��� r��X�� ��� �� +2? 0m�?� ^�K
�� �?�o� -/�� ��#�
�	 r��X�� s�m�� kb�&�#� .r��X�� �J� �� �T�& �� -�	��� ���

�/��	 �)'�H ����!V L��' �& ^���� �����& . ����!V L��'
�� 0!��X	 ��� �� ^�� ^���G	 �)'�H�	 ������K= �& #� �<��&

�	 -�G
 0'&�' (�)& �<�����#�	 �� 0�2� ����� ��g�� kb�& �<
�#�
 �
#� -#�<�'��� �����& 0&]12[ . 0�m& / -#�<�'��� �����& ��

�	 Y��� �& ^���� 0' �)'�H �ZQ)T� �Y��� �& ^/Qb �<��&
�	 ;�g
� ���#�� �& ��'�H ;�g
��	 ���� 0' ���= 0�A#� �
�#�

 ���& ���
�A �)'�H ����!V L��' ^�<<']26[.  ���J� ��#	 ��
r��X������G	 � �� ^�� ^����& 0!��X	 �� ��'� 0' �o= �

S2? ��!��X	�^�#�
 Y��K= 0& -�	��� 0' �
� -�#<b�'�� N� R
�� =���V� �� / r��X���-/�� 	 +�b ������
� �]11[.� � �

& ��!��X	�	 -��c	 0X��/ 0& -�	��� 0' �
���K
% ���	% #
#	 �� �
�'�� L��' -% �2� 0& / ���pH�#S� -/�� �-/�#
 ��  ���J� ��

&��X�� ���	 a��b� �� �#T ���
� �]27[ . 0' ��� ^�� vPG	
�����
	 �f)P	 -�� ��#S� +T�� w���!V ��)$�� ��$�-/�#
 -

���� �	 L��' �� n	�'#M���� /  kb�&&��X�� }��� L��'� 
	�#�� ]27�28[. � �#A/ �&�0& �����K= �	 �*
� }��� 0' ���

&��X������& /��� �/� 0& 0)�&�/ -�	��� w�#� ^�� s�m��  . (�)&
�#&�'��	 ���'�� +�2�� �����A 0& �^�@����/K<& �����<�/� �� � 

=�^�
���� GABAA 
#=% -�#<b 0& / �
���� +�b y#$!	 ��
	���
��< ]29[ .
#=% -�#<b 0& -�	��� -�#�
 +�b� y#$!	 ��
	�� 0& �g<	 �
�#��}��� ��g�����m	 �� �/�o)	 � /��� _S)P	 �

 �#�]29[h 0&����� ��+�  ^��o)�� ��#	 �/� 0& 0)�&��'�� �� ��2
	����� �<
�#��r��X�� ���J�  ���&��X�� �� ���<��&  .�� �

"#��$�%��� ���<W�= 0& ��m& ^�
���
����#
 0�� 0S�A �� KU	 �� ���)

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

25
-1

2-
31

 ]
 

                             7 / 10

http://feyz.kaums.ac.ir/article-1-1044-en.html



 ��� ^�
��= / -�	��� L<$���&��#$�<� �...�

t�V 0	�<SfV| -�)�	� 1389| ^�/� 14| ^���� 4 � 395


#�/����)�� ���#' +��	��/� / �
 ��K	 +f)	 ��
#� ]30[. 
"#��$�%������)& �#&�' (��5 �� ��� ��c	 \� �����& �)�
	%#
#	����V �� ���� ����<�����#
 �X� ��o
 �	��/� ��� / �

#�/�����V �� �� ���#S� ~��T ��KV� �	 L� �<��]31[ .�� �

'����� ��2<W�0& �	%#
#	 ��c	 0X��/��'� �� ���A / B
 � K
	%#
#	 �X����KV� �� ���	 L� �<��]11�29[ .��� 0& 0A#� �&� �

���� �)��&��X�� }��� �� {#V �	 �& -�#�� -�	��� 0' ���� -�
	��c	 Lm
 �
�#��&��X�� }��� �� ����& 0)��� .  ��� `�5��@� 

�)
�� C�	 -�G
 0!��X	 ���K� 0' ����
 \��#$�H�
 0& �� 0
��)G� n	�'#M�	 r��X�� s�m�� kb�& ��#�. 0&&#T� vPG	 

� 0' ��� ^��� �)�
��#$�<�)�� ��#' +���c	 Lm
 ��!� �� � +
��!V�
/�#
 �� / ���� 	�&��X�� ��)V� �
�#��� �
� �� FJ� ���? �
��� ]17[ .�	 -�G
 ��G�� ��!��X	 ���� / ���#$�
 0' �<��

���
#=%^�
��= �����S&#� �<
�	 �<��#$�
 ���) Lobeline( 
 ��	 ��� �� r��X�� s�m�� kb�&+$� �2�S��	 �o��	 #�
 �

]32[. �X	 ��_S)
	 ��!����J� r��X�� ��� r��X�� �& �� ����J� 
-�#&��� ^�� Y��K= ���#$�
 ���& �&��X�� ��)V� �/�  . ���

�	 ���#$�
 0& }��� �� �/�o� ���u
 �0
#= �� �/�o� 0g�)
 �
�#�
 ���& ���#$�
 �� ^��o)�� ^#

 / �/�]17[ . �� ��!& -�G
 ��!��X	

�	 ����� ����/� �� ���#$�
 �<��)1/0 / 01/0�S�	  �& ;�=
;�=#S�' (r��X�� ���J� ����� ���� ������H�� ����/� 0'

 -% �Z�&)1 / 5/0�S�	 ;�=#S�' �& ;�= ( �� r��X�� ���J� �����
�	��&< �]33[ .0&0)V�� ^/Qb�	 -�G
 �� �$�	 ���#$�
 0' �<��

 ���& 0)��� KU	 ��$S�b �/� ^�<<' +��!� Lm
 ���]34[ .
���
#=%^�
��= ����	 �<��#$�
 ���^�
��= �& �J� �& �<
�#� ���

0
���� �� 0' �<��#$�
-/�#
 �
#�'% � ���S' �/�/ ��
��� ���? ��
 L���� \��5 ��� �� / ^��� L��KV� �� �
#�'% 0
���� 0&

�#
/ ����o
 ����#
 ���	��/� 0S�A �� _S)P	 ����)���
���
+�)�� / �&�= ���	��#S= �<�� L��KV� �� ���#' ]35[ .��<W� �

 -�G
 0' ��� ^�� ^��� +��!� �� n	�'#M�� N�i�<��#' �)���
�	 +�T� �&��X�� 02� �����)V����& . 0' �
��� �#A/ �'���	

�	 -�G
 �� ���J� s�m�� kb�& N�i�<��#' �)��� -�� a�!V �<��
�	 �&��X�� �#�]36[ .��&�<&� 0& }��� �� ���#' +�)�� L���� �
��
 ���#$�
 ���& r��X�� ��g�� +	�b �
�#�]37[ .��<W� � �T�&

 ��!��X		 -�G
���<^�
��= -�� a�!V 0' � kb�& �<��#$�
 ���
�)��� �� �����& +��!��	 ����}��� �� 0' �#� Lm
 y�)�� 0& 

�
���h�)��� ��� 0S�A �� �	 ��-#	�#� 0& -�#� �y�)�� ���
��	%#
#	�#
 L���� / ��/ KU	 ������ �� N��Q' ����)���
���

 �#�
 ^����]38�39[ .�� ��<W�)
�� C�0' �#�
 vPG	 0!��X	 � 


��#$��&��X�� }��� � s�m�� #m� �� -�	��� �& ^���	 ����
�� .

��#$�� �� /� �� -�	��� / �� �*S: / �
��� �#A/ -#�#� / ��@

� ���V� -�& �� /� �����@�	 Z�& ��/� . �
��� �#A/ ������K=
�	 -��& 0'0& -�	��� �<<'�	 �����'� ��	%#
#	 ��K
% ��c	 0X��/-

����
 ��#m� �� ���#$�
 ���J� �� �T�& �
�#�. ��� ^�� vPG	 
� -�	��� 0'
 �<
����#$��!V kb�& ��	 N�2���/K	 ���	 -�� a-

�	 kb�& �	� ���� / �#� ��@�� 0& ���)b� / �@)�&�/ -�	��� ���=
��� L��KV� �� ]14�40[ .� `�5 ���	 -�G
 �	 ��!��X	 �@� ���

�K� 0'�	�$	 \�	Q��
 0& �H�� 0�)G� n	�'#M����/� �� �& 0 ��'
� �� 0)V��m
� ���J� -�	��� �#�H ;�b / �#�H �� \��&   }���

&��X�������
  .� ;�bFJ�6� ����&��X�� }��� � w�#� -�	��� 
	�$	�	Q�#= ����� �!?�/ ��	 �c	 �� �J� -�	��� 0' ���&

r��X������5 �� �� �#T �= \�^�
����
 ��#$�<�� �n	�'#M 
)G���
 a��b� ���
�� . �&{#V ^���G	 /� �)��6= �� ��<'� �<!� 
#m��&��X�� }��� ��
 w�#� -�	��� ��#$� }��� ��c	 ;�b / �

&��X���
#=�)
% w�#� -�	��� �= ���
 ^�
���#$�<�	 �& -�#�� -�

 / -�	��� 0' ������#$�
�$	 �& ���������#	 / _S)P	 � 

	 r��X�� s�m�� kb�&� �
#�#m� /� w�#� -�	��� }��� �

��#$��5 �� -�	��� ��$S�b ^�<�� -�G
 ��= \��� ^�
��
 ��#$�<� 

�
����&. �5 �� -�	��� 0' ��� ^�� Y��K=� �)��� ��c	 \
��	%#
#	 �����&����<�� ���V �� ��� ����o
 ����#
 �X� 

 �� ��
#�/�� / ��	��/��	 L��KV� ��#S� ~��T ���V ���� �
]31[. �& �J� �& K�
 ���#$�
 ^�
��= L�� ��� �<��#$�
 ����<��

�#
 L����/�
��� ��	��#S= ����o
 ����#
 ���	��/� ��*
 �����)��
�	 L��KV� �� ���#' +�)�� / ���]35[ .� �����G	 ���F ^�<<' ���

& C��)
0�	 0!��X	 ��� �� ^�	% ����<��&h�	 ^���G	 0' ��W -

	��� / ���#$�
 �#��	 -�}��� �<
�#�)2�
 ���� �& �� �
��$� 
�<<' ��g�� _S)P	 ��� ���
�$	.  

  
���� �����  

�	 j#�g	 �� �o= -�#��K��� \��)�� / -�	��� N
�K��KU	 -/�� \�
 ��#$�� 0& ��)G� n	�'#M�r��X�� 	 ��� -

�<��& .&0 ^/Qb �� -�	��� ���� r��X�� �J� ���#$�
 0$<�� �#A/ �&
�	 ��#m�<'��)
% � }��� ��c	 0& ���? �<��#$�
 ^�
��= ���
#=

��
 -�	��� �&��X�����& . �c	 j#�#	 ��� ^�<<' -��& 0)V�� ���
�	^�
��= \��5 �� �� �#T ��� r��X�� ���J� -�	��� 0' ���&-

��
 a��b� �)G� n	�'#M�� �<��#$�
 ��� }��� ��#m� / ����

��#	 ������	 w�#� ���#$�
 �& -�	��� 0)V�= ��#� � h���0&-

G��KV� �J� �@�� ���2b��	 ��� 0g�)
 ^�� ^���G	  ��� 0' ���&

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

25
-1

2-
31

 ]
 

                             8 / 10

http://feyz.kaums.ac.ir/article-1-1044-en.html


-���$�� / �����

t�V 0	�<SfV| -�)�	� 1389| ^�/� 14| ^���� 4 �396

�m�� kb�& �/�o)	 ������	 \��5 �� ��"#��$�% /�� }��� 
�	 �&��X���
#�.   

  
�$%& � '�����(  

 ;#Sb ^�$G�/u� ;�)
	 +<��� ���H� �� 0S��/ ���&  

�)T�<�)  -��c�–-����  (��� ;�g
� �� �	 0'  ��
�#�
 ���� L�/u� 
�#� �	 �$G� / ���m�.  

  
  
  
  

References:

[1] Adachi J, Mizoi Y, Naito T, Yamamoto K, 
Fujiwara S, Ninomiya I. Determination of beta-
carbolines in foodstuffs by high-performance liquid 
chromatography and high-performance liquid 
chromatography-mass spectrometry. J Chromatogr 
1991; 538(2): 331-9. 
[2] Rommelspacher H, May T, Susilo R. Beta-
carbolines and tetrahydroisoquinolines: detection 
and function in mammals. Planta medica 1991; 
57(7): S85-92. 
[3] Hudson AL, Gough R, Tyacke R, Lione L, 
Lalies M, Lewis J, et al. Novel selective compounds 
for the investigation of imidazoline receptors. 
Annals of the New York Academy of Sciences 
1999; 881: 81-91. 
[4] Freedland CS, Mansbach RS. Behavioral profile 
of constituents in ayahuasca, an Amazonian 
psychoactive plant mixture. Drug Alcohol Depend 
1999; 54(3): 183-94. 
[5] Taylor DL, Silverman PB, Ho BT. Effects of 6-
methoxytetrahydro-beta-carboline on 5-hydroxy-
tryptamine binding in rat brain. The Journal of 
pharmacy and pharmacology 1984; 36(2): 125-7. 
[6] Pahkla R, Rago L, Callaway JJ, Airaksinen 
MM. Binding of pinoline on the 5-hydroxy-
tryptamine transporter: competitive interaction with 
[3H] citalopram. Pharmacology & toxicology 1997; 
80(3): 122-6. 
[7] Glennon RA, Dukat M, Grella B, Hong S, 
Costantino L, Teitler M, et al. Binding of beta-
carbolines and related agents at serotonin (5-HT(2) 
and 5-HT(1A)), dopamine (D(2)) and 
benzodiazepine receptors. Drug Alcohol Depend 
2000; 60(2): 121-32. 
[8] Squires PE, Hills CE, Rogers GJ, Garland P, 
Farley SR, Morgan NG. The putative imidazoline 
receptor agonist, harmane, promotes intracellular 
calcium mobilisation in pancreatic beta-cells. Eur J 
Pharmacol 2004; 501(1-3): 31-9. 
[9] Davis PA, Baird-Lambert J, Taylor KM, 
Maclaren JA. Serotonergic activity of a novel 
tetrahydro beta carboline. Biochem Pharmacol 
1979; 28(11): 1803-6. 
[10] Lutes J, Lorden JF, Beales M, Oltmans GA. 
Tolerance to the tremorogenic effects of harmaline: 
evidence for altered olivo-cerebellar function. 
Neuropharmacology 1988; 27(8):849-55. 
[11] Rommelspacher H, May T, Salewski B. 
Harman (1-methyl-beta-carboline) is a natural 

inhibitor of monoamine oxidase type A in rats. Eur
J Pharmacol 1994; 252(1): 51-9. 
[12] Spijkerman R, van den Eijnden R, van de 
Mheen D, Bongers I, Fekkes D. The impact of 
smoking and drinking on plasma levels of 
norharman. Eur Neuropsychopharmacol 2002; 
12(1): 61-71. 
[13] Arib O, Rat P, Molimard R, Chait A, Faure P, 
de Beaurepaire R. Electrophysiological characteri-
zation of harmane-induced activation of mesolimbic 
dopamine neurons. Eur J Pharmacol 2010; 629(1-
3): 47-52. 
[14] Schilstrom B, Rawal N, Mameli-Engvall M, 
Nomikos GG, Svensson TH. Dual effects of 
nicotine on dopamine neurons mediated by different 
nicotinic receptor subtypes. Int J Neuropsycho-
pharmacol 2003; 6(1): 1-11. 
[15] Le Foll B, Goldberg SR. Effects of nicotine in 
experimental animals and humans: an update on 
addictive properties. Handb Exp Pharmacol 2009 
(192): 335-67. 
[16] Balfour DJ. The effects of nicotine on brain 
neurotransmitter systems. Pharmacol Ther 1982; 
16(2): 269-82. 
[17] Chae Y, Yeom M, Han JH, Park HJ, Hahm 
DH, Shim I, et al. Effect of acupuncture on anxiety-
like behavior during nicotine withdrawal and 
relevant mechanisms. Neurosci Lett 2008; 430(2): 
98-102. 
[18] LeDoux JE. Emotion circuits in the brain. 
Annu Rev Neurosci 2000; 23: 155-84. 
[19] Gaykema RP, Luiten PG, Nyakas C, Traber J. 
Cortical projection patterns of the medial septum-
diagonal band complex. J Comp Neurol 1990; 
293(1): 103-24. 
[20] Amaral DG. The primate amygdala and the 
neurobiology of social behavior: implications for 
understanding social anxiety. Biol Psychiatry 2002; 
51(1): 11-7. 
[21] Boissier JR, Simon P. The exploration reaction 
in the mouse. Preliminary note. Therapie 1962; 17: 
1225-32. 
[22] Rodriguez Echandia EL, Broitman ST, Foscolo 
MR. Effect of the chronic ingestion of chlorimi-
pramine and desipramine on the hole board 
response to acute stresses in male rats. Pharmacol 
Biochem Behav 1987; 26(2): 207-10. 
[23] Vinade ER, Schmidt AP, Frizzo ME, Izquierdo 
I, Elisabetsky E, Souza DO. Chronically admin-

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

25
-1

2-
31

 ]
 

                             9 / 10

http://feyz.kaums.ac.ir/article-1-1044-en.html



 ��� ^�
��= / -�	��� L<$���&��#$�<� �...�

t�V 0	�<SfV| -�)�	� 1389| ^�/� 14| ^���� 4 � 397

istered guanosine is anticonvulsant, amnesic and 
anxiolytic in mice. Brain Res 2003; 977:97–102. 
[24] Nasehi M, Piri M, Nouri M, Farzin D, Nayer-
Nouri T, Zarrindast MR. Involvement of dopamine 
D1/D2 receptors on harmane-induced amnesia in 
the step-down passive avoidance test. Eur J 
Pharmacol 2010; 634(1-3): 77-83. 
[25] Paxinos G, Franklin, K.B.J. The Mouse Brain 
in Stereotaxic Coordinates. 2nd ed. Academic Press; 
2001. 
[26] Mehta H, Saravanan KS, Mohanakumar KP. 
Serotonin synthesis inhibition in olivo-cerebellar 
system attenuates harmaline-induced tremor in 
Swiss albino mice. Behav Brain Res 2003; 145(1-
2): 31-6. 
[27] Bonnet U, Bingmann D, Wiemann M. 
Intracellular pH modulates spontaneous and 
epileptiform bioelectric activity of hippocampal 
CA3-neurones. Eur Neuropsychopharmacol 2000; 
10(2): 97-103. 
[28] Bonnet U, Leniger T, Wiemann M. 
Moclobemide reduces intracellular pH and neuronal 
activity of CA3 neurones in guinea-pig hippo-
campal slices implication for its neuroprotective 
properties. Neuropharmacology 2000; 39(11): 
2067-74. 
[29] Adell A, Biggs TA, Myers RD. Action of 
harman (1-methyl-beta-carboline) on the brain: 
body temperature and in vivo efflux of 5-HT from 
hippocampus of the rat. Neuropharmacology 1996; 
35(8): 1101-7. 
[30] Pawlik M, Rommelspacher H. Demonstration 
of a distinct class of high-affinity binding sites for 
[3H] norharman [(3H] beta-carboline) in the rat 
brain. Eur J Pharmacol 1988; 147(2): 163-71. 
[31] Tella SR. Effects of monoamine reuptake 
inhibitors on cocaine self-administration in rats. 
Pharmacol Biochem Behav 1995; 51(4): 687-92. 
[32] Brioni JD, O'Neill AB, Kim DJ, Decker MW. 
Nicotinic receptor agonists exhibit anxiolytic-like 

effects on the elevated plus-maze test. Eur J 
Pharmacol 1993; 238(1): 1-8. 
[33] Ouagazzal AM, Kenny PJ, File SE. 
Stimulation of nicotinic receptors in the lateral 
septal nucleus increases anxiety. Eur J Neurosci 
1999; 11(11): 3957-62. 
[34] Role LW, Berg DK. Nicotinic receptors in the 
development and modulation of CNS synapses. 
Neuron 1996; 16(6): 1077-85. 
[35] O'Neill AB, Brioni JD. Benzodiazepine 
receptor mediation of the anxiolytic-like effect of (-
)-nicotine in mice. Pharmacol Biochem Behav 
1994; 49(3): 755-7. 
[36] File SE, Gonzalez LE, Andrews N. 
Endogenous acetylcholine in the dorsal hippo-
campus reduces anxiety through actions on nico-
tinic and muscarinic1 receptors. Behav Neurosci 
1998; 112(2): 352-9. 
[37] Poorthuis RB, Goriounova NA, Couey JJ, 
Mansvelder HD. Nicotinic actions on neuronal 
networks for cognition: general principles and long-
term consequences. Biochem Pharmacol 2009; 
78(7): 668-76. 
[38] Rodgers RJ, Nikulina EM, Cole JC. Dopamine 
D1 and D2 receptor ligands modulate the behaviour 
of mice in the elevated plus-maze. Pharmacol 
Biochem Behav 1994; 49(4): 985-95. 
[39] Tizabi Y, Copeland RL, Jr, Louis VA, Taylor 
RE. Effects of combined systemic alcohol and 
central nicotine administration into ventral 
tegmental area on dopamine release in the nucleus 
accumbens. Alcohol Clin Exp Res 2002; 26(3): 
394-9. 
[40] Erhardt S, Schwieler L, Engberg G. Excitatory 
and inhibitory responses of dopamine neurons in the 
ventral tegmental area to nicotine. Synapse 2002; 
43(4): 227-37. 
 

 
 
 
 

  
  

  
 

 [
 D

ow
nl

oa
de

d 
fr

om
 f

ey
z.

ka
um

s.
ac

.ir
 o

n 
20

25
-1

2-
31

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://feyz.kaums.ac.ir/article-1-1044-en.html
http://www.tcpdf.org

