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$��*� &� +,�� IFN-γ  

�=K J5�& ��  f�>  +���
 5 24  2���
  o�� ��  ����� 

?�5$ )�:�� �  �a@�� (+ 5 .�� 24    �� o�� 2���
 ������ 

?�5$ �  ����$)�:�� � ��$ (�� 
l�@� Retro-orbital 

�,c C�� ��� ����L 5 %��&  V�� 5 5$  ����  ����; 

%& .o� ��  /	Q��; ���K  ����  ���  0%�� 2  2���
 �$ 

���$ y�`� ���� $�a��   �	+��
 O��	 "!�8�  �5$ �$3000 

 0%� �� 510 -5 K$�<�    ���
�%� �� o�� 5 %�& Z�a+�� 

  RS�
 OZ�
IFN-γ �$  ?5��;  ����    ��+�; ��
 ��� C5� 

ELISA 5 �� l�
� ��#5��  2��4 )  !��"�@�# 24��&� 

�	:� Boster?���& O  �EK0375 (�� �@��$ �  $��%+�	�
� 

2000 2/31 ��� �$ Z�;����  �	�"5 
�:9 �� �	�4 2�5 

��� �$ Z�;����  �	�"%& Z�a+� .  l��
� �a@�
  �$ /��� 

2�4  C5�Sandwich ELISA $��.  

-��.� ! ��/0� )��1  

������ �����`# ?$�$  ������ �+Z �.Q ��SPSS � ��:+  �18 

)version 18, SPSS Inc., Chicago, IL (?$�8	
�  %�& .

������L ����� ����|  ��	�������Mann–Whitney ������ 

�<��:� � ��
 RS
 IFN γ  /���  ?5��;    �����L 5 ���

Wilcoxon ������ �<����:� � �����$ ?5���;  ����?$�8	��
� 

$�;%��� $���<� 5�� P  �� ���	�405/0 ��@��  ���X+ �$ ��$

%& �	Q�;.   

  

���	 	
  

�5%�������+  ���������%9$5 4 �	8� o� �� R�<�# ���&� 

0�]�	
��5�� �$ %��K? � Z$ ��C�� %��,�? �;$%� %�+ 

5 ���� s��%��# ���� 2��&v; ������ �%+?�� � �L  �����	:;C 

2Q�� .�	:;C��� ��3# %&? �� ����E0 ����� 5��L$%�? 

�$ ��� � �;?5�� 5 %��,�? � ����5���
 �L ��������O 

���&� ��]�	
��0 Leishmania �� �,+� $�$ 5 %��q# 

��+$ �4 ����� ����� �  ����� �$ �dR���<�# ���]+� ����   

$��5 ?%�L %+� .  

s��	+ 
��� �� �U�9  RS
  ���
IFN-γ  ��� 

C5� ELISAO %� �$�5 1 2
� ?%& ?$�$ ��,+.  

 �4 ��> ����?%��,�  ��   $��& /�]+����  RS�
 

����
 IFN-γ /���� ����� Z�%��4 �� ���
 ?5���; �$ 

���� ��� �=K ��  �����$ 5 24  2���
  o�� ��  ������ 

���:�� � �a@��� 5 ����$ ������$ 05���8# ��@�� ���$ 

2&�%+ ./�]+���   RS�
 ���
 IFN-γ �<� �$ ��:� � 

�/� ?5�; ���  5$ %��&5 L �� ?$�8	
� �� ����L���� 

Mann–Whitney �=K �� O����$ 24  2���
  o�� �� 

����� �:�� � �a@� 5  ���$   05��8# .��+  �@�� ���$ 

2&�%+ ./�@���  ��:��<� �  /�]+����  RS�
  ���
 

IFN-γ �$  �����L l�
� �� ����L 5 5$ %��& ?5�; 

Wilcoxon .�+ 05�8# @�� ��$� � �$ /��   ?5��; 5$

��,+ $�%+.  

�/�]+��  RS
��
 IFN-γ �/� ?5�; ���   %���&

V��� & ���������
� ���� 5$ %���������L l� �������   

Mann–Whitney �$ ����:�� Z������#� 05�����8# 0�

@�� ��$� 2&�%+.  

  

�!�" 1.  �&� +,�IFN-γ )&��3 �/� &4 5&'���6 �7�&4 (�!&' ��  �#�� )�#1 �#�� 92���1 ! 9  

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

�!�
 *$  20  66/11 ± 77/316  63/15 ± 56/486  83/11 ± 03/226 

�!�
 ,�  20  96/16 ± 97/386  36/25 ± 67/589  65/17 ± 08/246 

�#�-.  20  22/14 ± 56/431  68/9 ± 77/344  83/26 ± 02/296 
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���K ?$�$ 2
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 u��> �����  ��<#��� 

 $�N	K� 5 2&�%3� RS
Z$�� ;�$ _>�@��� �  $$��; .

�$ ����$ �E�9 ��9 ��� &O����� Q ���.�  	@�
 5 

���� �/� ������  �	Q�; ��4 ��� $�& .?%�� ��  ��#/� 

4�#�0�= 5��$ ��   ���� $������  4�# O�����$  0��=�5 

Q�\	� 	+L �#�8�L 5 ����/�:� B � &��@ ����$ �4 %

�L ��  �� ��V�  ���$ 5 ����; �
�   =+��� b�����  5

+%@���� �.# ��� ����# ��_�   ��
 �� 5 2�
�� $ ��]� 

�.Q� ���� ?�5$ ��> � "�� 2�5�<� ����$@�   C��.�;

2
� ?%& )16( ./�@��� ����$ ���  ���.�Q  O����; 

��,� 5 ���� �� � %@&�� .���5��$ ���;  ���  ?����� 

������$ ����� O�������& ������ $���=3� %��+5� ������$ 

� O%+�& � �A4� ���/�   �	�:+��	+ ���5��$   %�+� /�.]���� 

�>�K ���� ��5��$� �����& x�:`�  %�+$�; . /��� 

C5�  ��0%� �%�%� 2
� �4 ���� ����$  ���+���,�" 

�	Q� ��4 �� "$ �� ��� %+��� ���f�   �� ?%�&�4���   Z�%�4

+�����$ C5� �>���K +%@	��:� .����"�S� �$ �  ���E�9

	@��
 C5� +����
 f��> ���� ������$ ����� V���  ��

    �$��� ?��#�4 ��� ?51� 5 2&�%+ �� ?%&�4� b����

?�5$ ��> � �$+ �Q�U �� �5�<� O���.�  ���$ . �
��� 

�����  �$ �4?�`+ � ��& ;��� � Y
��@�� � ����.� 

����  ��]+� Leishmania  �d���  2�
� 5  /��@��� �$ 

�������� ����� �L ���<+ �����`� ���8�� ��� O%��@���+ �� 

0�5�E ��� 2
�  ��4  ���  ���@4�  ������
   +��3�

2&�%3� 5 ��<<`� �� �L %�4q# %+��$ . ���N#  ���  /��� 

2
� �4 ����  uv9Leishmania !�Q5�4�� ��   ��� O��

�����"$ �����@�.]� "�����
 �5�$ �L � �$O������.� 

+������:� ����� Cell mediated ���� ����� Humoral 

���� �$�a� 2�5�<� 2=:+ ��� 2+�8� ��2� � ��	�,� 

��$+% .� 2+�8�$�a� y
�# ?%&Leishmania   ���> ��

����� 
5 �����  � � Y�
�� �@��  ����
  ����   ���4
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����	
$  Y�
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  =�N� 
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+��
 � %+��# ���� 2��<# ����:�+ 
�	:� � �@�� 

$���& ��� �L �����	9� � ���4 2��Q�/��� C5� %��+��	� 
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 (��   x�4��
 .��+ 

%���+ .��  ����#  ���   �5%��1O � /�]+���  RS�
 IFN-γ 
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����L �=K �� O����$ 24 2��
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Abstract 
Background: Cutaneous leishmaniasis (CL) is an endemic parasitic disease in Iran. Current 
treatments for the disease are not satisfying, have many side effects and are expensive. The healing 
effect of T-helper 1 (Th1) immune response, especially interferon (IFN)-γ secretion in CL has been 
previously documented. It has been shown that acupuncture, a traditional Chinese medicine, also 
might activate Th1 immune response. In this study, the effect of acupuncture on serum level of IFN-γ 
in experimental CL of BALB/c mice was investigated.  

Methods: 60 BALB/c mice were experimentally infected with Leishmania major and assigned 
randomly in to three groups: acupuncture treatment group which were given the acupuncture (thirty 
minutes daily, two days a week for 10 sessions) and intra-peritoneal diazepam, as a sedative agent; 
control group for diazepam which only received the diazepam; and a control group without any 
intervention. Serum level of IFN-γ was measured by means of ELISA at the beginning of the study 
and at sessions 5 and 10 of acupuncture treatment in three groups. 

Findings: The mean serum level of IFN-γ was not significantly different between and within the 
groups at the beginning and at the sessions 5 and 10 of the therapy. 

Conclusion: This investigation showed that acupuncture may not affect the serum level of IFN-γ in 
BALB/c model of CL. Moreover, diazepam does not interfere with the serum level of IFN-γ in such a 
study. Analysis of other immune factors and early measurement of IFN-γ in the course of treatment 
possibly may display the activated protective immune response against leishmaniasis by acupuncture. 
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