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time PCR P��>�  �� )Corbett (6000 Rotor gene  �

!��
& �� P �H>���� ���� )Qigen( Quanti fast SYBR 

green PCR   S�&�� �F .�� <�,��PCR  ���.0 ��� %�

 -( � �����F����  ����
��Q	' ���	6� w �
3  2�H��Q#

) ���(���������
F GAPDH �������� phosphate 

dehydrogenase -3 Glyceraldehyde (��?>�� .���� ��

 -( ������3foxp  �GAPDH�  ���D��5 ����F�����/ ��

P�� �  ) ��	7T17   .��� P �H>��� ( %�� �*) � )ct − ∆2 (

 ������&  -( -�
� ����3foxp  %� !7Q�GAPDH   %��

.!#� ��&  

$�� %�#��&'������ �(�)*  

$�� ���+� �(�)*  

�>�� � ��       ��>�� :����� P �H>��� %�*��e) 1��� �  ��� ��F

4CD ��	&���) ���)) $�!T� CMG 1  ��9� ( �  ��>��

25CD   !���T�) $������	&���) ������'�65/0  ����9� 

Santacruz biotechnology(�  ����>��3foxp  ������)

!����T�) $�������	&���) 3/3 �����9�   Santacruz 

biotechnology � (�>�� � ��   %�����W ���F �    ��� %�'�f�&

FITC )Fluorescein isothiocyanate (  ����'�6 �3

C����� �� IgG )Immunoglobulin G ()!���T� 25/1 

�9� � Sigma(. -��� ���� ��    - ��&25CD �   %�'�f�&

 ��TRITC  C��� �� IgG  !�T�) 2  ��9� � Sigma  %�& (

-��� ����  - �& �� 4CD  �3foxp .�� P �H>��  
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�� �� m/ �>#�� �5�") �F � -�.)  �
� $�d0� ��F

������9�d>6��  ��������& %�������mg/ml 10 BSA   

)Bovine serum albumin     ��� �5��") � ����� :��	� (

�>��  � ��  ��F4CD  �25CD   2��) %�1   �  !E���37 

%
�  � �>���    ��� m}�� � ���� %��.��  ��' ��>��   � ���

%������W �  2���) %��� K�����)45  �  %��"
T 37 %��
�  � 

�>���   ��'.���� ���,)  z��� ����   �I�
)�3foxp   ���>��

 ��& %� �>#�� �5�")100 -Triton x  y�H� ��p�/   .�����

%���
)� � ) z���� ���� �>#���� �5���") <����0sigma (DAPI 

)phenylindole -٢ -diamidino 6~~~~~ ,4 ( z���    .��� �I�
)�

  -����E %� %
��� � �� �>�� gpD  �F���   �5��") � ��H�)

 �� P�� %
80P���  -���E %� -�Q�� � �F��   ����& �  !�7t)

z��  �I
)� .���� P �H>�� �F  

$�� ����
� �(�)*  

z�� � ���� %��'�  �I
)4CD  �25CD   ����� .�� <�,��

 ����& 1����   ��>�� �� �5���	?)4CD  ���>�� �25CD  %���

 -���E�>��   �� �5�	?) � %
��� � �� ��>��   � ���   ���F

%����W �     ����� Y��'�6 ��3 � Y�) �3 %�	D�)  �

 <� z��  ��>#� ��& %� �I
)� %� k !T� %& ���5�>�� 

 � ��  �  �F$�	h)   ��� �F !�T�  ���F    �  P��� P �H>���

 Y��z��  �%���� �I
)�  ���� . �� ����� z���    �I�
)�

%��'�  � 3foxp/25CD   ��>�� �� �5�") ��>��3foxp   %��

     ��� -�
�����.�� m}�� � ����� %��.�� %��7� 2��9

 �>��25CD .�� <�,��  

���# ��, 
 �-�.#
�.�)  

  ����� ����� !����	# ��.���.
) ��& %� �5�")

), Japan1s - Olympus- Bx 1
���  �� �� ����d0 � (

� ,) $�>
Japan 72 -Olympus- DP   � ����� %�>#�' (

<�� ��  ��I#�Cell*A    +�
	h0 �����-�    ��� P �H>��� ��F. 

�� �� � P�� �����& 2��9 %� �5�")   ������ ��&

 �F .���� ������ � 10  !h0 �/�.���.
) -��
)

��I�  �����400 ×   ��	
) ��� $ �*) %&    ����) ��>)

��!�  �� �5�") �  .�� P ���z��  �� �%���� �I
)�

�  �/�.���.
) -��
) �F   ��� ��� ������d0 ���. 

 ���� ��� ���>��  -��� � �� P�� ��  �    c��d?)

%>QF -��  ���� ��� �� �  �� P�� z�� ��FDAPI 

     ���� 2��� � ��>	
# �� ��� ������d0 �F ���� %&

  %�& �*5�") ���� .�� P �H>�� c�6 z���  �  �I�
)

   %�� �/�.����.
) -��
) �F �� ��� �� P�� %��'� 

 c���d?) ����F�>	
# ���� ��� �������d0 ��������>��  

� �� -��� ��F  � �� DAPI �   %�� �����d0 .�� <�,�

<�� ��&       Y����� .����� K�
&�0 �����># ��I�#�

$�	�      %�� x���>� � ��� <��,�� �5�") �  !7t) ��F

 2��9 ��*0 $�	�  �F ���� !7t) ��F  ������� � 

�	
)          ���*0 1
�
*0 ����� .��� Y��I�' ����) ��>)

$�	� ��F +
3foxp++

4CD25CD   ���*0 � $�	��   ���F
+

25CD -
4CD  ��$�	���  ����F+

3foxp+
25CD  ���F � 

 ���0 ���� U��& %������$�	��� P ����� ����F � �����8� 
+

3foxp+
25CD  �eT ��5 %�+

4CD    ���*0 .����� UF

$�	���  ����FTreg   +��& �� ����9�  2����9 %���

$�	�  ��F+
4CD  �F � .�� Y��I' %���� 

���)* /�&01  

 <���   ��I�#�SPSS )SPSS Inc., Chicago, IL (  �����

-� �� .!#� ��& %� ���)� I
����    +�
	h0 n����� %& �


  ��7� UF��# %*��e) 1�� �  ��>)���/ ���)��  �� -��)�� 

 ��>)���/��Mann-Whitney U �%Q��") ��� �  2��H0

   ���*0 2��H0 � -( -�
� $�	��   ���FnTreg   �  1
��

 2������9 %����� x������>� .������ P �H>������ P������'  

1
���
) ±   ����") � ���� -�
� ��
*) g��h��P   ��>�&

 ��05/0 �������*) ������b� �  ��  ������� %�����>#�'.



 

  

  
www.mui.ac.ir  

 ����	
 ��
�� �����
� ����–  ���31  ����
 /269 /� !"/����  �#��
1392 2331 

������� T 	
��
� �� ������ ��� � ���� ����
���� ����� ��	
� �
�� �9��	:�; � 

  

����	 	
  

1-  -( -�
�3foxp !�� �>�
� 1)I) 2�*��3 � .  
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���
1 ���
-�  -(3foxp %��& !7��Q� � %�����
-� 

GAPDH    ���� P���� �;��9�� ���3 � �2�*   ���D 

23/0 ± 53/0  1)I) 2�*��3 �  �99/0± 26/1    ���

 2��9 %� %&��*)   �� �>�
� 1)I) 2�*��3 �  ��� 

)007/0 = P) ( +.�1  -�I�
) ��	7T 2�*��e) %���) .(

 -( -�
�3foxp  � %���� � =	>?) ��F %  �  c��d6

%����    . ��� 2���H>) � !��  �*
�� =
5 1)I) ��F

  ��)�  1)I�) P��' -����
� �� �H� ��8{   ��	��� ��3 -

�� �� P �& !#��� �)� �     -��
� -�I�
) ����)� +
	h0 � 

 -(3foxp  � -�  ���*) 2��H0 �F      ���#� ����� ��� ��� 

.!���� 1)I) P��'  

2-  ��*0  $�	��   ���FnTreg    1)I�) 2�*���3 � 

.!�� �>�
�  

  $�	���� ����9�  1
������
) �����F 3foxp +
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+
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4CD �+
25CD+

4CD  �+
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25CD   2���9 %�

�*)�  . ��  �D 2�*��3 �� �>�
� 1)I) 2�*��3 �  ��� 
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) 2%�F �  .( � %����   %�� �F �������    ��b�  ���)

�� �� !7t)�)� �     ���*0 2���H0 $�	��     1
�� !�7t) ���F

%����   2���9 %� 1)I) 2�*��3 . ��  ��� �F ���*)  ��� 
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4CD ��>��  ��>�&�)� �  !7Q� $�	��   ���F
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��2 ���
��' .+��B� 	�&# ����Treg �B�� ?)() 
 ��@ ������ ����&� �����  

  2per mm +
4CD  2per mm +

25CD  +
25CD+

4CD (%)  +
25CD+

3foxp  +
3foxp+

25CD+
4CD (%)  

��B 8�6!�7  26/44 ± 11/87  39/10 ± 55/16  97/6 ± 61/16  75/5 ± 01/13  57/4 ± 85/11  

'��� 8�6!�7  16/16 ± 29/27  06/7 ± 42/9  43/12 ± 50/32  63/12 ± 86/28  91/14 ± 65/26  

 �
�C�P 001/0  250/0  010/0  005/0  040/0  

 

  
/.2 2 .$��  ����
� �(�)* � ����+��B� 25CD/4CD  
3foxp/25CD  �� G�� 
� �������  .������� ���H&' 5���� ��B� �� � 	�&#  
 %3I) ���

H&'�# ��B� �� 5���� � 	�&# � �, ��"8� ����
� %3I) ��� �$�� J�K�� /��� ���� $�� �� (3# 
 ()�L ���5�2 $�� �M  .���3foxp  N#=-�"�# N�

 �� �"8� N� 
 	�&#$��  �) �(�)*  �M�"� �� A��,�"8�  �� $�� ��* ����.�  ���3foxp N� ����� ���2�-.  

  

 2����*��e) �  %>����p'Bourreau  -������.�F �

� %& �� �  Y��I'
-� ( -3foxp   �� ����� 2�*��3 � 

E  ��D m
Q�����' �
����
� !��H8    2�*���3 ������

!��  �D )18%*��e) x��>� .( �    �� ���>�& 2���H0 �)
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����
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��&k %E��,) �
����
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D 2��*��e)

0 �� C�3�) 1�� �	7T� �
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�Q�����)�
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H) 2��W�

8� ��7     U�& �� �(���0��/������ � ��>���  2�*���3  �

���) ���� �& )19 �(���)�  �����.�I.) �
������
� !����HE � 

 gpD$�	� ��F +
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4CD  �� �����
� �
�  ��

�0 

 �����%,
>� �  .� nTreg �F�� �     $��) 1��� �  ��W�

!���� ����
� )20%"��� ��(�) �
����
� .( �   ��R��5

  z��F��F -�Q�� �� ���6 %� �  ��  -�Q�� �� �>Q�I�F
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$�) %��' %� UF �F �     %���' %�� U�F � Y��) �   +����
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� j
�"	0 ��W� � 
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)�)    !���HE %�� -��I
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 Y��) �  ��(�) �
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� 6/BL57C    2�*���3 [�E��

 ��>��  � ��� �	��� ��� � �� �� ��6� %& �� ��)I)

 ��,0 �5�6 %� 1�� %&nTreg  1�� � U6� �F   ���8) �

 G��/1Th )  ��22.(  

  l��QD Y�) � BALB/C  $�	��   ���FnTreg 

 ����>�� G��/2Th  ��8) ���)     ���h) [�E�� � �� �&

P����� � +��� �
t.0 -�� �  U6��) ) ����23.(  

 1�� �� <��& �
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D ��F
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10  �TGF-β )Transforming growth factor beta (
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Abstract 
Background: Cutaneous leishmaniasis (CL) is a public health problem in several endemic countries. 
Recent studies on mouse model and a few clinical experiments showed that the type of immune 
response generated at the site of infection and especially balance between regulatory and effector T-
cells determines the outcome of the disease toward self-limiting or long-lasting lesions. The aim of 
this study was to evaluate the role of natural regulatory T-cells (nTregs) in early and late cutaneous 
lesions of human Leishmania major (L. major) infection.  

Methods: Skin biopsies were collected from parasitologically proven lesions of 28 patients with 
cutaneous leishmaniasis, divided into two groups of early and late lesions. The causative agents were 
identified to be L. major. Quantitative real-time reverse transcription polymerase chain reaction (PCR) 
and immunofluorescent staining of biopsies were used to assess the Foxp3 mRNA expression and 
frequency of nTregs in two groups. Mann-Whitney U test was used to determine the significance of 
deferences between the two groups. 

Findings: Mean relative expressions of Foxp3 mRNA were 0.53 ± 0.23 and 1.26 ± 0.99 in early and 
late lesions, respectively, which was significantly upper in chronic lesions (P = 0.007). Parallel results 
were obtained in tissue staining method. 

Conclusion: Increased in gene expression and protein staining of nTreg markers in chronic biopsy 
samples indicates a role for these cells in chronic L. major induced leishmaniasis and supports the 
effectiveness of regulatory T cell-based immunotherapy for treatment of chronic cutaneous 
leishmaniasis. 

Keywords: Cutaneous, Fluorescent antibody technique, Leishmania major, Leishmaniasis, Real-time 
reverse transcription polymerase chain reaction, Regulatory T-cells 
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