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@/-� 4�Q3���.1	�A���� ���A�1 ,�� ,-���� . �7
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55 �0 T8� #� ! @��1  �� �
�: t8-$? ���0�	/	-�� .

A��Q0� K��1�0���� ���? µL/m Rvvl >��$  A�) mµ]v(  K

 EDTA �0 �C�P� �3�3 -�� 4L��7 �� ����� � ��  �0 #
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 ,�-0 �W�?��8� ���A�1 ,	�0 �.�: >����/��� IFN-γ 8�IL-

13 ,�� : ����� .�3�3 T8��� �7 ��N5? ,�-0 FL1 �

FL2�� �	�%.1�.>��1 T�.6F� �	 : ,�� �5J  A� X�5J 

 �7� ��.8���3 ��
N5?� ���.>��1 T�5��� ,��

�� t8-$?55  ���= �	 �� 	�9� �8�1�5� ,�-0 �/ T8

�/�.�18T��� �� T��Q? ,�-0 ��	�0 ��� ,�� :'! % �5 �	

 K�5� A ,�� : ��� �5��H�0 ��5.C� ��S .

C��-H,�50,-. �.�1��C��	�	 4��$? � �8��?��: {�

@�1�%53 @�QL�  �8�1�5� A� A� �	�%.1� �0 ���?-��� ,

�J��9 m5/�-�(SSc) � ��D.6  ,���?-�(FSc) K

>��1 ,��+CD3�1� -0 s �J��9 m5/�-� ,�?-� (SSc)

 >��3�   A�-0 �CD3�� ,�50 �7�� . T8� �	 �	��$ 

 T�0[!~~~–[~~~~ ,��: q�9 ����� -� ,�-0 	��8�� 

�� .�	�	 ���C� �-� A� �	�%.1� �0 ��lysis II 4��$? � �8��?

0 � �� �>��1 �&�	 #��&��0 ,�� �	 T8�/�.�1 ��55/ 

>��1 4/ T�0 ,��CD3+ �0 ���gD� �-H ��-��.6X�

(dot plat)�� �	�	 m8��� .

���"# �	)��# :�	�	0 �� �T�����  #��& ± Q  ��-$�����

���8@1� ��� �	�	 m .��-� T�0 �68�D  ,�-0 � A: A� ��

 �C-H t8One-way ANOVA �� �	�%.1� . �1�-0

 ���� T�0 ��J?�� ��-. �	�%.1� �0 <8-P A�� ��.6J�

� �1-�� ������ .�.2� � A� m�0'!  % �	 �5��H� �5 �	

 m8� A: ���?���D  �0vp/vP< ��	 �5Q  ,�� : -N� A�  �	

�� �.C-� -N�.  ���C� �-� A� �� �	�	 ��3��: ,�-0 SPSS

 �	�%.1���.

 l
���
�"�. *-�
��! � �	)�2 ��@�� D	E!2(IFN-γ)	� ��  *����

?"�" $��-�� /� F�G":��	��� �	 �/ ��g����8 n��8	

V 	�� PHAA� �8j�0 fg1 ,�D3� <9�  KIFN-γ  �	 

��-� ���?�  ��	�� . �3�1 ���� 	�-C� �0�.�: _1�� B

	�	��T����� �  ��� IFN-γ�
�: �	 pg/ mlle/[~±uR/rv

	�0 . ��3�?IFN-γ7 A��1�-0 �0 �.J  �����0 �	  m8��C� 	�

40�L�
9�?�0 @J6�T � A��1�-0 ��-�@��	)vp/v<P( .

0 �,��H�/ ��3�? T�����  IFN-γ �	>�� ��-�)	�7 ( @J6�

 ��	 ��-� �0)T �  (0 �<�?-?pg/ mll]/]�±�R/[]p � 

pg/ mllr/[e±(u/"p	�0.��3�? ��� IL-13 �1 -� �	 

 ��-��A���� �0,�	�0 ����� �1�5� �7 �	 �/ @�/ �8 	�� 

 �	�%.1���-� T�0 �C�.2� ������ �����  �� .
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 ������H : �	)�2IFN-γI�� J��2  - D)�����
� >"�� *�� ��@

?"�" �  ��K $��-�� /� F�G" *����	� .I�� ��MK �� *�� ��@

��MK %��� PHA������ �   / �� N	+!2 �" F�-�� /��� ��@

Rev1� / O�"h;4� ,�� �� ��� .����	� *��	" ? P�� �� �@

,���� �)��ELISA -���� Q�$���� ��� ��	. . O��R� S ���

	&��	"TT?±SEM,�� ��� ���� *��� .������!�" VF��� �@���

?	��� ���"# ����K �-�. �� ?"��@-�.W:/WP<�" *��� �@�.

 *�	� ��� $��IFN-γγγγ ��X)�� �� CD3+: �8�1�5� ,�-0

�.�1�/8T>��1 ��.0� K�3��1 42�	 ,�� �8 ���7 �	 ��

 ��0�.�: ���7B0 �1�-0 �&�E.2� ,�� � #� [*

���� t8-$? @��1 . {W1 	��C� ,�-0>�5��1 ,��

>��1 �58�/�.�1��� t8-$? ,��K �0  	-/ �C�P�

 z-$ ,��PMA T�68� �58: � (PMA/I) ��0�	� �� �
�:

 t8-$?/��	- .� ��-�-� �	� ��5>��1 �/ �0 ��.0� ��

�.�:B �0 ���0�	 � �&�E.2� ,��PMA/I  �.F����-0

�  K����>��1 �&�	,��CD3+ T8�/�.�1 ��55/ A��0

>��1 �0 @J6� �
5? �/ �8��PMA/I  @C�8�	�.��	��� K

�8��C�� -����� 	�	 ���� ��>��1 �&�	 ,��

CD3+�.7 ���� ��-� �	 T8�/�.�1 ��55/ ��0 {� -�� 

 �0 ���0�	 KB �.�: �0 �&�E.2� t8-$? A�PMA/I  ���

�  t8-$?����>��1 �0 @J6� �� A�0  �
5? �/ �8��

PMA/I  @C�8�	�	-/	�0 -.�/ K��	�0 .>��1 �8�.� �/ �8��

�.�: �0 �
5?0 ��	�0 ��� t8-$? B @�� � 	�0 �����

58�/�.�1 >�5��1V@1� ���� �	�	 ��� .

/ ��g���� ��	��� �	 �w�  ��8	 >��1 �&�	 	�� ,��

CD3+ ��55/ ��3�?IFN-γ T �  A��1�-0 �0 �.J  	�-C� �	 

0 ���	 �5Q  ��H �����0 A� -.�/���	 @1� 	�7 A��1�-0 

) <�?-? �0"/[ ± !/+ 40�D  �	 w/" ± (/[+ Kvp/vP< .(

�5Q  #��%? >-.5/ ��-� ��-� �0 ,��	 A��1�-0 �0 �.J 

	�7�� 	�	 �) vvR/v<P(.
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 ������4  : *�	� *��	" �)�� >���IFN-γI������  ��@CD3+

T �" *��� D)�� ���
� �  - ?"�" �  ��K $��-�� /� F�G" *����	� 

�@� ./������@%�� �  Y �Z2$� N� ��� [	\� >"�� *�� Y �Z2

������ /	)-���@/���)H7,��� ( ' O���: J��2 ,��� 

PMA/I ? �!!" ��MK %�� �  ��MK �� (monensin) ����-�

���� Y �Z2 . ���� �Z<� ��	"# _�� I��)�"CD3 - IFN-γ 

��� %�`�� �)�� >��� ,�� .����I�� �a�� ?	&��	"  '�@ ��@

,Gb" /��.-�[CD3+ IFN-γ+]±SEM�" *��� �� �!@� .�����   �@

�!�" VF����� ���/� c	2�2 ��( ���# Y �Z2 ?	� -  �	d

�a�R���?"�" �-�.�� /+ �0"�� ��K �-�.�� [b*] ) W:/W P<(

 �@�� ���
� -)WWH/WP< - W:/WP< ( ��*����" �!@� .

 *�	� ��� $��IL-13 ��X)�� �� CD3+:���? �	��-� ��

 �3��1 42�	 A�-0IL-13-$? ���7 �	   t8PMA/I 

 �
5? A�-0 �7�	 -E.F  �8�1�5��� . �� >�QC A� �Q0

  A�-0  K�&�E.2�IL-13 T �  ��-� �	 �
5?  ) �68�D  �	

	�7 ��-� �0( ��� m8��C� ���� ��-� � 	�	

) <�?-? �0"*/~ ± +*/[ Kw~/~ ± (+/~ � \w/~ ± *!/~ (

) ��	���e.( ,�� : -N� A���.2� T8����
5? �	 T�0 

�5Q  ����0 ��-� ��	@1�)vp/v<P(. 4��8n����� K

���.6 ��-�� X� �gD� �-H ��3�? ,-. �.�1��C �8�.IFN-γ

�IL-13>��1 d1�? �� �3��1 42�	  ,��CD3+  �	 �	

 ���� 	�-C� � T �  � 	�7 A��1�-0 �0 �.J  �����0 ��-�

��	 �  ��� �3�1 .
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������5:*�	� *��	"  �)�� >��� IL-13� I���� � ��@CD3+

T�" *��� D)�� ���
�� - ?"�"�  ��K$��-�� /� F�G" *����	� �@� .

/���� Y �Z2 %�� �  Y �Z2 $� N� ��� [	\� >"�� *�� ��@

/	)-���������@/���)H7,���(� '/O�": J��2 ,��� PMA/I 

���� Y �Z2 ����-� ? �!!" ��MK %�� �  ��MK �� ._�� ��	"#

���� �Z<�I��)�" CD3 -  IL-13 >��� �)��%�`��� ��..

����I���a�� ?	&��	" '�@,Gb" /��.-� ��@) ( CD3+ IL-

13+±SEM�!@� �" *��� ��  .,"F�� ����� 	 e!�" VF��� �&��

� ���	�Z2 �� ?"�" �-�.����K $��-�� /� F�G" �-�. ?  f

� ea�R��

���� e") W:/W P<.(

�	� �	)�2 g�G2��? ������	� �!	)�� I���� �� �@:

�g���� � 4�� �/Aw�  ���  �&�	 T�0 ��	

>��1,��CD3+ ��55/ ��3�? IFN-γ�3�? �  � �8 T

1��S�.8�  �	 T8 q �0 �.J  �����0 �3��1 @�/ �8��

�	 	�9� �F�  � ��D.6  ��J?�� 	�7 A��1�-0@� )

*/~r= K~~[*/ ~P=( �0T8��� T8� K	�9�V�.6J �	 

� �	�& T �  A��1�-0 	�� 	�J) 4��Bw.( �	 T�5���

 ,����0 	�7 4�� �0 �8�.J � ���  T�0 s��Q  ��J?�

 ��0IFN-γ  � IL-13�� ��8	 �3��1 42�	) 4��\  .(

�� T8� V�.6J�� 	�9� T �  ��-� �	�@�.
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 >��4: �	)�2 g�G2��  IFN-γ *�� ��X)�� ,�� P�� ��

 �a�� �� �� >"��I�� ��@CD3+ IFN-γ+ ��K �-�. �� ��

)h�� ������ ( ?"�" � )?	 �� ������  ( �@� �" *��� . �-�. �� �X!2

 ��K � D	0�+" g�G2��  f �" �����)74/Wr= - WWH7/WP=. ( 
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 >��5 :I�� �a�� g�G2�� ��@CD3+ IFN-γ+  ��X)�� �� 

CD3+ IL-13+ ��K $��-�� /� F�G" *����	�. ��K �-�. �� �X!2 

?	�I����@CD3+��!!��	)�2  IFN-γ -IL-13 i���" g�G2�� 

 ���� ��=-);7/W�= r - W:/W<P(.
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�s-�8�� + )!@
>��1 ,�� CD4+T�����  �/ �5.6� �3��1 �5�8� ,��

�  ��N5? ��� �	 A� �� �5�8� �.6�1�55/>��1  ,��Th1

� ���0_1�� 	-J��>��1 ,�� ,��T1 � t�6/�?�.�

_1���  ,-�2�? �8�� @�1�67 ,������)Re(. �	 

�?��&>��1 �/ ,��Th2_1�� �P � t8B-3: ,��

 @8��� �� �0�
.3�� �55/ � �0 �2-0  A�_1�� ,��

>��1,��B�  t�/�55/)Rl( . �5�8� _1�� t8 4 ��?

 	�9�  <1�5  ���A ��8����0 4 ��� -0�-0 �	 ���  ����?

�5/ @��%7�?��& �	 K_1�� �/ @�QP� <1�5 �� ,��

 ��2� �� 	�9�-?)m5/�� -�N��5�8� 	�2 ,�� ( �� � �8

 ���-C �� ��8����0 4 ��� ���.�� � �D0V �5/)Rp( .

T8�/�.�1 ��0 �0�8A�� �A�- � �� �0 48�J? ��A�� �0 ���0�

@�QP� @2�5� ,�-0�5�8� �3��1���@1�)Rr( . m8�-�

T��Q? �0 	�8A>��3�  T8� mD�  d8�-� �	 �
  ,��

 ������ K�?�D�D$? � �5�3�0 c�.F  T.C�8h�� ,���98�

T8�/�.�1 ��3�? �1�-0 ,�-0����� �	 �� ��� �5�3�0 ,��

@1�)R�(.K4 �/ �2 A� �Q3�g  T8��	 �0��? T8-.��0 �/

 t8B�3�8��C ��0 K	��	 �0 d8�-� �0 ������ ��5�A�=:8T

�	�%.1�? �� �����8� A: �8�.� �(in vitro) ����F��

 �0 @�QP� �0 ,-.��0(in vivo)���0 �.��	.���� KT8�-0

_1�� �0�8A�� ,�-0 ��7 �/ ,	���  �	 �x8�0 �5�8� ,��

0 ����� � t8B�3�8��C 48j	)>�65
/ 	�-C� � >�%H� ( �8

t8B�3�?��) �����0 ���	 �5�8� �D��8���2 ,��	�J�/  (

 �/���0 K� �	�%.1� 	�� . @1� T��  ��>�QC 	-/

>��1 �0 ��PMA>��3�  A� �2-0 �$g1 A�-0 -�N� ,��

CD4 �CD56 �� �0?-��M����/�9��  K�5/ )R�( . �	

>��1 �&�	 �Q3�g  T8�,��CD3+ ��55/ A��0IFN-γ �8 

IL-13@1� ��� �U��� .

T8� -0 ����,-./�0 A� �.�/ ,�� �����  �1�-0

5?60 {� ��.�: ��5� �	�%.1� B��K ��� �JL �� 

�	�	 ��� � @1�/  �8��/�1 ����W�3(LPS) ��� |�-F.1�

�6������ T8� A� 	��8� �8����? ��IFN-γ �  IL-12 �	 ��

����	 �6��)l �R�( . �&�E.2� ��3�? IFN-γ0  � ��H

�5Q ��-� ���? �	 ,��	���� ��-� ���9 A� ��K �	 

8�D @�/ �0 �6 ,����0�.�:  ��� m8��C� KB	�	. �0

 ��3�? >�7 T8�IFN-γ	�7 A��1�-0 �0 �.J  ��-� �	 �
5? K

0 ��5Q  ��H A��1�-0 �0 �.J  ��-� � ���� ��-� A� ��	

 -.��0 T �  �	�0@1� . �&�E.2� ��3�?�81 T��S�.8 T�	

 �3�1 	�-C� �.C�8 �0�� 3�g �QL ,�� � �  ��J -�8	

h���� @6�� �����/�.�1 ��3�? ,�D3� -����0 �/ ,��

Th1 K-�N�IFN-γ ,-./�0 d1�?  �.�/ ,�� ��� �1�-0

�5.6� K)]v)Ru  .( ��	��� �	 �/ ��g����R �����  

� 	�� -N� A��&�E.2� -�= ��3�? IFN-γ)  �0 t8-$?

B�.�  (��-� � ��? �	��.2� ��5Q  ���	� ��� @1�0 .

�.C�8 T8�� ��� h���� �0 � m��/ ��5�	 ��B�.�  _1��

>��1 ,��T-�= ��3�? � �&�E.2�IFN-γ�	   	�7 ��7-

 � ,����0{� �Q�JH �7 �0 : ��1� � �	 A� 

�.�:���?��0)]R ( #��%?@��	 .�  ��.2� T8� ����?

 � �	 @$? � ��� �  �����0 �/ ���0 T8� A� ����

�.�: t�?��0��	�0 . �  ��-� �	�.�: �0 _1�� TB ,��

�/ 	�7 ��-� �0 @J6� �&�E.2� m��	@� �	 �3� 

���� ��-� �0 �68�D K�5Q  #��%?  ��		�J� .�3�7 �	 �/

 t8-$? �	 	�7 � T �  �����0 T�0 �C�.2� T�5�

-�= �&�E.2�)B�.�  �0 (@���� 	�9�. �.C�8 T8� �0�� 

Q3�g � @68����� �/ �	�	  ��3�? ���IFN-γ_1�� �  ,��

 ���	 �	 t��B�.1�0 T � �0 @J6� ,����0��7- 	�7

�  m��/�0�8)]] �]� .(

 �	 �/ ��g���� ��	���] ��8	� 	��K �3�1 	�-C�  -0�-0 �	

�.�:B��� _1�� �&�E.2� ,���	50 � �,��H �& �	 �/

>��1 ,�� CD3+ ��55/ ��3�?IFN-γ�0 ��� ����? 

g+PMA/I  �68�D �	>��1 �0 �0 �
5? �/ �8��

PMA��� t8-$? K��� ,-. �.�1��C h�� �	 #��%?

�5Q  ��	K	�����3�7 �	  ��8j� h�� �0 �/ T8� #��%?

�5Q @1� ��	 .�8 T8 h�� @L	 �.C�CFC -0�-0 �	 �� 

h��N� >���.  X��� -ELISA  ��� ���	.0  ���H, �S

 h�� �	CFC>��1 �
5?  X��CD3+A�� 8 V0� ����� . A�
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	 �-H8 -� h�� �	 @�/ d8�-� �	CFC t8-$?
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Evaluation of Cellular Immunity of Patients with Brucellosis by 

Measuring Interferon Gamma (IFN-γγγγ) and Interleukin-13 (IL-13) 

By Flow Cytometry and ELISA

Rafiei AR. Ph.D., Karimi nia A. Ph.D.

Abstract 
Introduction: The analysis of cytokine production is a valuable component of studies of immune response to 

stimulation such as pathogens, vaccines, and other immunological challenges. The animal findings Show that 

brucella infection induces cell-mediated responses. Some cytokines have an Important role in resistance to 

brucella infection. 

Objective: This Study is don’t to Poesent a orecise an useful unseparated whole blood of healthy normal and 

patients with acute and chronic brucellosis as the source of cells evaluation of interferon gamma (IFN-γ) and 

interleukin-13 expression. 

Materials and Methods: Diluted whole blood samples of 27 patients with acute (14) and chronic brucellosis 

(n13), and sex and age-matched healthy volunteers (n=22) With Meanage of 35-33+ 21 were cultured in the 

presence of either mitogen; heat inactivated bacteria or medium alone. Intracellular IL-13 and IFN-γ were 

measured by specific sandwich ELISA and flow Cytometry was detected by the number of cytokine-producing 

CD3+ cells. 

Results: Findings indicated that extrandintracellular specific IFN-Y in creased Cansiderably (P<0.001) in cute 

brucelles patients. not only IFN-γ production but also the number of IFN-γ- producing CD3 cells were 

significantly decreased in response to antigen in chronic group of patients. There was a reverse correlation 

between the number of IFN-γ-producing and IL-13-producing CD3 cells only in acute group which shows 

polarization of immune responses to Th1 in them. 

Conclusion: Although the percentage of CD3 IL-13-producing cells was dramatically high in the chronic group 

of patients, no correlation was found between the number of IFN-γ-producing and IL-13-producing CD3 cells. In 

conclusion, the correlation of Th2 cytokines production and progression of chronic human brucellosis was not 

demonstrated. Nevertheless, diminished production of Th1 cytokines production in chronic group may suggest T 

cells unresponsiveness to Brucella antigen which helps prolongation of brucellosis in chronic patients.

 Key word: Brucellosis/Flow Cytometry/Interforous/ Interleukins


