
�������	
���
 ��� 

���� �����	������� � �! "�#$� 

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

)0#�1 "%���
 "2#3�01 +���! 	 "�#$� 4��' ��5�%3
 

6�7���8�
 ���9# :;:�-&< =>? �=;@ )��&73 =>?B(

*�3) #:(��9% D�27��9 1:(�)EF3 
�273 "� F�1 "7���1	)� � +�, ,-. $/)�:*"7��# "�9�3 �	) 

rasouliman@yahoo.com :Email 

8� �)� "�� G H�F)2��3 DI (��=J"%3)�3 D3��9 1 �
 �F�� �. �1 K213 
3�L273 	

"F�7� )0M��� )2H
 *=:"%� / G 9 7;G 1 �1 8�)� :;

=1)�"�	)� � +�, ,-. $/)� :"7��# "�9�3 �	)* �3) # "�#$� 4��' ��5�%3
 :(�)EF3 
�273 "� F�1 "7��# 
;�F�%�9�3 �#�3 ���#��H :(I�3) # "�#$� 4��' ��5�%3
 :(�)EF3 
�273 "� F�1 "7��# �	)� � +�, ,-. $/)� :"7��# "�9�3 �	)* 

�� NM 

�� ��:�%�*��2�� �F�� �. (��9 1 
�P�3 Q��' K7	)1 (�� .S . "�9�3 �H �73 ��# TU��=VW,% "�KW7	)1 �W%�&' 6)W2�H �



�3
 "90� .73 V,% ��I��	)H�� X�E.�3 G�3 �
�%�3
 "7�.G H�F)2��3=JSW . G��H�2��W7 YW� �H;D
)WH 6�WL�) Z �EW7 	 �W73

"� ��I��	)H��"� (��9 1 )1 ��NL� +3)[3 (3�3
 :

)*�#�1 .�
3
 D��% +�LF�\��%3 8� ���� "�� �H G H�F)2��3 DI ).��	)� � ]�% (��

=J "� ) [^. G��H�2��7 G�3 � F�. )1�%�3_* .�� �LF�\� G�3 �
8� �)� "�� G�3 G 1 X�E.�3 3� �F�� �. (��9 1 �1 K213 
3�L273 (	� )1 ��

8�
�9% "7�)1.

`	� 	 
3�� ��:
3�L. =@J 	 �F�� �. �1 K2E� ��9 1?=�3��3
 Da �
�WFa "�EF +b��-� 	 �2#3
 �
�Fa 43
 �H 8F�7 c)W�� 3� �W�

"���2�)* �3)d "7�)1 
��� :�%
�9% .�0
 
3)�3 "��9. 8� �)� "�� ).�W�	)� �W ]�% "�Fa 	
 (�� G H�WF)2��3 DI=J�W Ld�� �
 (�W�

=J?;�)G/A(:?=@�)T/C ( 	e@;�)A/C ( `	� �1PCR-RFLP �%��
)* S .�%I .

�2��� ��:S .�%I f���. (��CCQFa 	(��C� Ld�� �
 (��?=@�	e@;�G H�F)2��3 DI=JW� 1 D3��9 1 �
 "2 9�3 $g�] ��\1 �3 )2

 
�1 8F�7 D3�3��3
)P)13)1 � .). �1J>h/J	JJ?/J.(S .����� "��.	
 	 "N. (��ATA )2W� 1 6)2�H �	)* �
 "2 9�3 $g�] ��� �1

 
�1 D3��9 1 �3)P)13)1 � .). �1J;B?/J	J=>/J.(

�P 2%() *:"%3	3)�QFa ).b�1 (�� (��C� Ld�� �
 (��?=@�	e@;�F)2��3 DI G H�=JSW .����� )W29H "%3	3)� 	ATA/ATA 

� j)\� �F�� �. (��9 1 ����H�L2�� Q�3�' D3��' �1 D3��9 1 �
"�%�#.

(� �H D�*I3	:G H�F)2��3 :K7	)1=J�9�3 82� 7 :DI 8� �)� "�� :"

�F�,� �����
:=>/?/?k��F�,� `)�_� :?/e/?B

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             1 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


)2H
lF�7� D3��N9� 	l�� DI 8� �)� G H�F)2��3=J�F�� �. 	/=>J 

����� 

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

������ ���
 ������
  ��!� "�
#  �$� %�� ��&

'�(�� %�$� )Brucella( � #�+�
##�� .������ ��
 �&

 ( -�. #�
( �&/�0(���� ��1�!� �#�&�

 � ��23
 1��!
(�$�
���3�
�����$.���� "��� '�(��

  45( 6��
��5 �
  ��� (  !&
 6��
��5 �# ���7��

��
 .1����
 8�9� :��; �
 <�=�
 �� ������

 >���=� ?�7
 @-#��A ( -�������B��C  $D� 6E�9F�

�� :!G� 6
�H I�4$��
 ( -#��A <
��5 J!�K� 
�L


 � 6��M -#��A#��� .<�=�
 ��� N��4� ���7�� ��


 �� �+$� ( ��.
# O��=� ���# ��
�� �# @<
��5 (

��
 -�. <�=�
 �#  �E�� ��&���( P�� .��
 �� <


� -#�� ���� 	
 ���7�� �
�� �����
 ��Q$�����; ��

RSSTU 1�� �# ���7�� ���L #���VWWX O�
��

 ��
 -�.)XYR.(

 ��!�  $7�
)Cell-mediated immunity ( Z��

��  $7�
 [��B �#  7\� �]#�
#  �'�(�� �����

)^(U.(�#��������� ����
  ��!�  $7�
 _`
( ��& 

a���
 
� ����G0 �\L 
� �&/�0(���� �� -#�7� ��&

 � 1�G0  �'�(�� �]�$��7� .-#
# <�4� 6����F


1�!� 1�G0��C 1����
 �� ��&T)CD4+ @CD8+ (@

O�� �# �b�� �c��F� 	D� � �& ##��)SYU.(��

��������� �� -#�7� ���b �#�G�� 6�G��Q� -('� ��& 

d�
R $7�
)Th1 ((�0��$�
 "�D` �
���� <)IFN-γ(

 � ���
 ���7�� 1��$� �#  7\� Z���$��7� )RWYe.(

Z&(fB-#
# <�4� �&O�� �� ��
 </ ��  ��&

<A ���� <(�0��$�
 1��$� �� �#�` -�. 8g5 �&

�
 #(�  !�� ( -#�D� ���7��  � ��� ��(�)RR.(

�h��#�Y�
�B
�)Rodriguez-Zapata (Z�
��37& (

����$� �� ��#
# <�4����&T�� -�. ���F


PHAi�F
 �� #�5 ���� 	
 �� <��'�D� �#

-�4� _`
( <���# <(�0��$�
 ��������� ����
 �# ��


 � j�� ��k# ���� �$.�� )RV.(

��������� d�
 ��&V $7�
)(Th2 <(�0��$�
 6
�b


 � -��������A 
� �&/�0(���� ���� 1�G0 �# ���� �$��7� .

��������� �
  3� ��&Th2 �������$�
 @RW)IL-10(

 � 	D� ( -#
# Z&�� 
� ���� <(�0��$�
 ����
 �� �.��

>=���3� �#  7�l$
(�0 � ��&m�bTh1  �##��.

������0)Fernandes(�� ��#
# <�4� <
��37& (

�������$�
 ����  2$�RW ��A ���
�#�� ��&

 � Z�
�0
 ���� <(�0��$�
 ����
 @1���!����� ( ����

��� 6��` ��$n7& 1�!�  ��$$� ��!�  ��F; ��&

 � ��4�� ?�
���A '�(�� ������ ##��)RX.(��

�������$�
  7�l$
(�0 6
�b
 -('�RW�#>�=��

����� �� <��'�D�  $7�
 "�
#  �������� ��&

  ��!�)R^(RU( !h�
 ()RT(RS(-��# ���

��
 -�..

6(��
-�7� ��&�# �
 �������$�
 ����
  ���
�
RW

1�!� ��������  !B�o�� ���F
 1�D�# �� ��&

 -��# J!�K� #
�0
 �#  Q�F� <�� ��p!�������

 ��
 -�.)Re.(��<
��� �� -�. -#
# <�4� -('�

��������� �
 ����=� ����
 "�
�� 1��$� �F
 �&

</ >=�0��  !B ( -#��  3���/  $�������� ��&

  ��h4�B �\L �� ���7�� �� '��
  3���/ #
�G��


 � ��7&
 �q�5 ���7��  3�$�!� >q'� �$.��)Rr(

VW .( !B ���$k  0�;�
 �#�3!7� >=�0��

)Functional ( �������$�
 </ �
��(�B ��5�� �
��

RW ��
 -�. O�
�� . !B>=�0�� �
 ��&

  5
�� �# ���
�p!���UrV Y)A/C(@eRr Y)T/C(

1 Pulmonary Hypertension Association 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             2 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


=>= /���
 �� 6�7��� ���9# 8�
;/��&73 =>?B 

(RWeV Y)G/A(</ ��
#�� �K=� s(�. "F� �


 �������$�
RW h�=D7& �
�
# �� -�. -��#

 1#�G����)linkage Disequilibrium ( ( -#��

d�
�!B�& "��� �  �!�K� ��& �$.��)VR(VV.(

>=�0��  !B ��
 �
  3� "`
�5 t�D
�
 �
 ��&

���7�� �� ���
�p��� ��
 -�. O�
�� J!�K� ��&

)VeYVX.(
 ��
 �# >\� Z�� �� �L�
 �� :��F

�������$�
 RW !B ���  ��7�5
 t�D
�
 ��0�� �\L @

�������$�
 </ >=�0��RW���7�� �� '��
 #
�G��
 (

 !B �� @���� 	
>=�0�� �# �#�3!7�  !�A(# ��&

 �������$�
 </ �
��(�B ��5��RW<��� 
�

��G7L  ���� ?��0 <���
 �# ��  �
��
 ��&

 � � �$$�>�#�7�  ���� 
.

`	� 	 
3�� H��

mF3 ��	)*�LF�\� 
��� (�� 

���� �# �&�@:��F
 ��
 �# �G��Q� #���RrW 

��7��)eV( #��RWe  $� -#� �# <�eWYS1�� (

( 1�G0 ���� 	
 ���7�� �� '�D�eR>��� �
��
#

 <
��7�� �� ��(�4�����C)Xr( #��^V-#� �# <�

  $�S^YU1�� (#������. _`
( �G��Q� .<
��7��

 <��� �
TWW <���
 �.
�\� ���� �# �� �#���

� ��#�� -#�7� %�� �Db ?��0 � 0#�9
 ��;

���. u�K��
 .<�� �
 vB <
��7�� �
 ����

 �B ( ���� ���]� ��0�� @���`
 "F� �� �GL
��

�0�� 6��M �\�A �
  
��';
 %�0 <#�� . ��7


��#��  �
��(�4� @<
��7�� �� '�D� <
��5 ��

 � ��
�\h� 
� ���7��#
�0
 �� ��#����� ��#��

( ��. 8�9� �nK���
  $D� 6E�9F�

��C �$�.
# -�������B .?��
 �� ���� 	
 ���7��

��0��  3�$�!� ��&)@JG] @���D. I�� @	
 "2�

 #�C %��
 @1�F;  ���� @<�( Z&�� @��
�`  �

"M��� #�# (  �'w� #�# @�(��$�(<#�� �D2� @

�=
 ( <�� �4���#�� ���G
 �/��(�� ��& .

�
 ��4�� �� ��
�� ���
 RTW/R<����$�
�!�A �=


 #�
�����
)SAT≥1/160 ( �
E�� �� �(�=� ���
 (

�
RTW/R�=
VY1���

��B����)2ME ( <��� �#

�=
 <
�$� �� ����� �l� �# �D2� �/��(�� ��&

���. ��0�� .

�Q� 1��$� -(��  7��� <
�
��
# <��� �
  0#�9
 �

�� -#��A <
��5 ��  3�#�� ?�7
 �� ���. u�K��


 <
��5 ��. ��  $D� 6E�9F� ( �$�.
# '�(��

��#�� -#�� 8�9� 
� -#��A .-(��  �=�� ��5��

#�� ��7�� -(�� �$��7& >��� .6�� �� 1��$� -(��

T>q'� ���� y�&  �( �$�0�� �
�` �l� �F
 -��

�!���#
�� <�4� 
�  3�$ .�# ���� 	
 ���7��

�=
 ���
 �\�A 6��
��5 �#  3�/��(�� ��&


 �� ?��0 <���
  3.�o�
# <����� -�h4����Az���

#�� -���� .

��S .�%I 

DNA ���7� �
 �� #��G�
 �] �(�5 <�� ��&

 O(�Salting out ��#�� {
�K��
)Vr.(

� d�
��/|�(�B ��5�|�$�
 </ �
�|������RW�#

�G`��|���&RWeV Y@eRr Y(UrV YO(� ��

PCR-RFLP �. %�+�
 .7�
�B  �
�
||��&�

 �������$�
RW1(�L �#R��
 -�. -#
# <�4� .

PCR >+5 �#RW�� �. %�+�
 ����(�3��

1(�L �# 6��q�L V��
 -�. -#
# <�4� .

6E�9F�PCR �������$�
RW��Q$� �� t����

RWeV Y)G/A(���
 >���AMnl I �GQ` (# ��

RWT (XX@��� ��LeRr Y)T/C(���
 

Mae III �GQ` (# ��RVU (e^( ���� ��L

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             3 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


)2H
lF�7� D3��N9� 	l�� DI 8� �)� G H�F)2��3=J�F�� �. 	/=>; 

UrV Y)A/C(���
Rsa I 6�GQ` ��VXT (

RST ����#�� ��=3. ���� ��L .

����A 1/ �(� �� -�. ��=3. 6E�9F�U/R

�
 �G� ( ���. 
�L �M�# }�� %����

 �� ����A

v�
�
 ���
 ����(�� ��
�$���!�
 )transilluminator(

�$�0�� �
�` �G��Q� #���.

-(�� �(� ��  o�
��/ (  !�A  �
(
�0 ( 1��$� ��&

d�
��/ O��7. �� ��7���0�� 6��M �& . ����

-(�� ��� 6(��
 �# ����A� �=
 �� �&_�� ( ���

 �
�0
 %�� ������3�EPI 2000 (SPSS �K=�RX

)SPSS Inc., Chicago, IL, USA(�. %�+�
 .

$G� ~Q� �
#��
 ��7�WU/Wu
�L <
�$� ��

�. ��0�� �l� �# ��7&
 �q�5 .�G��Q� <
�
 

)Study power ( �D��F� d�
��/ ( "�A �& �
��

��#�� .

6	�
;:�) P%� V�H3	 n�3)#�3)� "�� (3)PCR(��H�F ) oN. (3)1��G H�F)2��3 DI (=J

�H�F�n�3)#PCR 

G H�F)2��3=J)e@;�(94°C( 5m ); 35 cycle: 94°C(1m ), 63°C(70s) , 72°C(1m); 72°C (10m) 
250 ng DNA, 200 µmol dNTPs,  5.5 mM MgCl2

G H�F)2��3=J)?=@�(94°C(5m);30cycle:94°C(45m),60°C(45s),72°C(1m),72°C(1m);72°C
(5m)250 ng DNA, 200 µmol dNTPs, 3.2  mM MgCl2

G H�F)2��3=J)=J?;�(95°C(10m); 35 cycle : 95°C(30s), 61°C(45s), 72°C(60s);72°C(10m) 
250 ng DNA,  200 µmol dNTPs,  2 mM MgCl2

�2��� ��

d�
��/�$�
 ��&|������RW�#RrW ��|( ��7eR

0|#����.  ���� >��� .�
(
�0|
��/  d�( �&

"�A 1(�L �# �&X��
 -�. -#
# <�4� .<�4� �����

 � "�A  �
(
�0 �� �&# ��&C��G`�� �# ��&

UrV Y(eRr Y�������$�
 </RW� <
��7�� �# ���;

�
 �
E��  ��7&
 �q�5 ��
 1��$� -(�� 

)SV=%study power @rS/WYe^/W=CIrU%@

S/R=OR@WWeT/W=P(.d�
��/ ��&CC </

$�
 �������RW��G`�� �# ��� ��&UrV Y(

eRr Y�
 ��4�� <
��7�� �#  ��7&
 �q�5 ��Q�

 #�� 1��$�)US= %study power @Xe/RY

Re/R=CIrU%@R=OR@WX^/W=P(. �
(
�0

d�
��/ ��&AA (TT >=�0��  !B �
�� ��& 

6	�
=:G  L. �0
 �2�� ��N1 (��)9�3)� "F3�.

"�� 8� �)� G H�F)2��3 DI (�� =J

��H�F��)9�3)�

G H�F)2��3

=J)e@;�(
5'-CCTAGGTCACAGTGACGTGG-3-

5'-GGTGAGCACTACCTGACTAGC-3'

G H�F)2��3

=J)?=@�(
5'-TCATTCTATGTGCTGGAGATGG-3'

5'-TGGGGGAAGTGGGTAAGAGT-3'

G H�F)2��3=J

)=J?;�(
5'-CTCGCTGCAACCCAACTGGC-3'

5'-TCTTACCTATCCCTACTTCC-3'

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             4 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


=>> /���
 �� 6�7��� ���9# 8�
;/��&73 =>?B 

�������$�
 </ RW ��G`�� �# 	�
�
 �� ��&

UrV Y(eRr Y� 1��$� -(�� �# <
��7�� �
 ��4�

�� #)U^= %study power @W^/RYTV/W=CIrU%@

RR/W=OR@WRX/W=P(.

6	�
>:S .�%I "%3	3)�QFa 	 ��G H�F)2��3 (��=J�


6)2�H �	)* 	 �F�� �. �1 D��K2E� 

S .�%IQFa 	 ����*D3��9 1 �	)**�	)*6)2�HζP.Value

G H�F)2��3=J)=J?; �(

S .�%I��

GG)S/R^(Ve)^/S(TWrU/W

GA)e/XS(SV)U/Xr(XVeW/W

AA)X/^S(rW)UX(^XXee/W

QFa��

G)�/��(i�� )R/VS(^^RXU/W

A)X/TT(VUV )e/SV(RRe 

G H�F)2��3=J)?=@�(

S .�%I��

TT )V/^(e)X/RV(RWWRXe/W

TC )^R(Se)r/^T(XeXS/W

CC )S/U^(RW^ )S/^W(XXWX^e/W

QFa��

T)S/V^(r^)e/XU(UeWWeT/W

C)X/SU(VeT )R/T^(RW^ 

G H�F)2��3pq)rst�(

S .�%I��

AA)V/^(e)X^/RV(RWWRXe/W

AC)^R(Se)r/^T(XeXS/W

CC)S/U^(RW^ )S/^W(XXWX^e/W

QFa��

A)S/VU(r^)XT(UeWWeT/W

C)SU(VeT )T^(RW^ 

*+��< �1 
3�'3)�<�
(
3�L.��2��.

ζ)�Pm�
� u�9P� �1 ���1)� m�
� ����,� Q<�]�1 nE.)� (�� "� Da �#�1.

1(�L^ �
(
�0 d�
�!B�& �������$�
 ��&RW<�4� 
�

 ��&# . ��
(# d�
�!B�& )Double haplotypes(

�������$�
RW6��M ��ATA/ATA 1��$� �# �� �&

�h74k �F� #�� <
��7�� �
 �
E�� �� 

)U^= %study power @W^/RYTV/W=CIrU%@

RR/W=OR@WRX/W=P(.�� 3
 d�
�!B�& -('� 

)Single haplotypes (ATA �#��7� <
��7��

#�� 1��$� -(���
 )XV= %study power @rS/WY

T^/W=CIrU%@^V/W=OR@WVS/W=P(.

6	�
h:G H�F)2��3 "v .����� f���.=J
D3��9 1 �

6)2�H �	)* 	 �F�� �. �1 K2E� 

S .�������

)e@; �:?=@ �:=J?; �(
*D3��9 1 �	)**6)2�H �	)*ζP.Value

lN. S .����� 

GCC )S/XX(RVe )V/VS(^^RXU/W

ACC)T/^R(RUe )r/Xe(TXUUr/W

ATA)S/V^(r^)r/XX(UUWVSe/W

l��.	
 S .����� 

GCC/GCC )S^/R^(Ve)^R/S(TXS/W

GCC/ACC)S^/V^(^S)SU/Rr(RTTS/W

GCC/ATA)RT/RX(VU)SU/Rr(RT^^/W

ACC/ACC )VT/RU(Vr)Ve/RS(R^WrU/W

ATA/ATA )VR/̂(e)XU/RV(RWWRXe/W

ACC/ATA )er/VS(UX)^T/VX(RrRTU/W

*+��< �1 
3�'3)�<�
(
3�L.��2��.

ζ)�P��,� Q<�]m�
� u�9P� �1 ���1)� m�
� ���1 nE.)� (�� "� Da �#�1.

w-1 

��� ��!� �� ��(����[��B ��  h�=� '�(�� ��&

 1�!� 	��$�T��������� ����
 (���� <(�0��$�
 ��&

)IFN-γ(�������$�
 (RV)(IL-12 #�
#)XW(XR.(

�# <����� �l0�F� _`
( �# � '�(�� ������ ��
�� �


 ��;[��B ���
 ���(  $7�
 ��&Th1  � #�+�
##�� .

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             5 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


)2H
lF�7� D3��N9� 	l�� DI 8� �)� G H�F)2��3=J�F�� �. 	/=>h 

1�!� ��&Th1 ���� <(�0��$�
 ��������� �� ~.�
 
�

 �  ��!�  $7�
 ��
�`�� �Q�
( �$$�)CMI ( �$�=&

�#  ��5 1�!� �� ��&Th2 ��������� ��&

�������$�
 ^�������$�
 (RW( -#�7� ~.�
 
�

[��B  ��A �E�� ���
 �� ��& �#�� � #�+�
 	!C
 ( �$��7�

 � �G�=�  �'�(�� ����� �� '��
 �\L 
� ��
�. -

�$��7�)XV.(�������$�
RW����
 Z&�� ����

���������  ��\��
 Z�B ��&)Proinflammatory("2�

 �������$�
RV�����  ; 
� /�0(���� ����G0 ( -�.

 � ��\����7� .1�� �# �� -�. -#
# <�4�  .�� ��&

 �������$�
RWZ�� ���� 	
 ���7�� O��=� �#

[��B  7�l$
(�0 <A �!� �� #�
#  7\� 1�!� ��&

Th1 ��H ���� <(�0��$�
 ��������� ~.�
 Z&�� (

��
 -�.)RX.(>�=��  7�l$
(�0 ��  ��
�� -('G�

 �������$�
 ��������� ���
  $7�
RW�� <��'�D� �#

������!� "�
#  �������� ��& #�L( ���  !h�
 (  �

#�
#)RSYR^.(

<����� �� "h�
 #����� �+��� �� �#�G�� "�
��

)Host-pathogen interaction ( � ��b�
 �� ���
g�

<A �
  3� � <����� ����/ "��� �&�.�� .</��&

 �  $�������� 6�G��Q� �
��  ��� ������ �$�
�


��� 	
 ���7�� �� <����� #
�G��
  3���/ �# ( �$.�� �

O�
�� �$��� ��
  ��7�5
 Z�� �� 1
# �#�G�� ��&

</ ��
 >=�0��  !B ���7�� ��
 �� '��
 #
�G��
 �# �&

 #�
# #�L()Ve(XeYXX(.

 !B -�h��L ���$k �������$�
 �
��(�B ��5�� �# ��0��

RW "��. �� -�. -��#RWeVY@eRrY(UrVY�


�K=� s(�. ��5�� � ��
#����.�)VR(VV.(��

>=�0��  !B t�D
�
 -('� �������$�
 </ ��&RW��

���7�� ��
 -�.  ���� J!�K� ��&)^TYXr@VeY

VX .(6
�b
 #��� �#  w`�$�� ����� @��
 #�L(��

 ����
 ��  !�A (# >=�0��  !B �� ��
 �#�3!7�

 �������$�
RW-�. O�
�� ���7�� �� '��
 #
�G��
 ��

��
 .�0�� <�)Safyan ( �� ��#
# <�4� <
��37& (

�������$�
 ����
 Z�
�0
RW���7�� �� '�D� <
��7�� �#

����0 )Fabry disease ("�A  �(�0 �!� �� ��&C

��G`�� �# ��&eRrY(UrV Y</ �
��(�B ��5��

 �������$�
RW � <
��7�� �# �.��)^V.(
#����

)Nakada ( ��#�7� O�
�� <
��37& ( �
(
�0 ��

d�
��/CC ��G`�� �#UrVY�������$�
RW>q'� ��

  7�  �o� >��()Sepsis ( ��
 t�D
�
 �#)VS.(

�
  .��  4�(�� #�5 ����� ���  7\� t�D
�


 ?(��(RSV�"�A (C��G`�� �#UrVY</

�������$�
RW-�. O�
�� ���=� <��#��

��
 )VT.(

�G��Q� ��
 �#@��� t�D
�
 �� </ >=�0��  !B

 �������$�
RW��G`�� �# ��&RWeVY@eRrY(UrVY

>�#�7�  ���� ���� 	
 ���7�� �� '��
 #
�G��
 �� 
� .

d�
��/ _���
 �� #
# <�4� ����� ��&CC "�A (��&

C��G`�� �# ��&UrVY(eRrY� <
��7�� �# ���;

��
 -#�� 1��$� -(�� �
 ��4��  ��7&
 �q�5 . �(

�/ d�
�AA (TT ��G`�� �# 	�
�
 �� ��&UrVY(

eRrY� <
��7�� �# �1��$� �
 ��7�  ��7&
 �q�5 ��;

#�� .d�
��/ �� -#
# <�4� �#�G�� 6�G��Q� ��&CC 

"�A (��&C 5
�� �#eRrY(UrVY�������$�
 </

RW �������$�
 ��������� ��4�� ����
 ��RWt�D
�
 �#

 �$�=&)^V(^T.(�@����� ��
 �� �L�
 �� ��
���$

 � ��9
d�
��/ �� �#
�0
 #�. ��&CC "�A �� ��&

C��G`�� �# 
� �������$�
 </ -�. ��H ��&RW��

 � ��
�E�7�5
 ���� �E�� ��#��� ����
  ���
�


 �������$�
RW�# �� ���
# 
� ����� ��9�

 
2 Respiratory Syncytial Virus 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             6 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


=>e /���
 �� 6�7��� ���9# 8�
;/��&73 =>?B 

[��B #�+�
 	D�  �'�(�����C  $7�
 ��&m. �b -�

�
�G�=� ���7�� �� '��
 �# 
� ��7�� ( ����7� .

<�7&1(�L �# �� ��; ^d�
�!B�& @-�. -#
# <�4�

ATA �  ��
(# ��  3
 6��M �� � ��7&
 �q�5 ��;

��
 ��4�� <
��7�� �� �=���� �# 1��$� -(�� �# .��

-('�@d�
�!B�& �� -#
# <�4� 6�G��Q�ATA/ATA 

��$�
 ��7� ����
 �� �����RW�#��
 t�D
�
)^S(

^e .(�# ��
���$� t�D��
 ��$k <
��� ���. �G��Q� ��


  ��
(# d�
�!B�& �
�
# �� �#
�0
 �� #��

ATA/ATA �$�=&@�������$�
 ��7� ����
 "����RW

�  $7�
 [��B a���
 �� �#�`m�# ( -#�� '�(�� ��!� �b

 � ����� 1��$� �� �#�` �+��� �$.��.

 !B>=�0���������$�
 ��&RW�� '�D� <
��7�� �#

��G7L �# ���� 	
 ���7�� ��� N�
 (  �����o�
 ��&

 ��
 ��0�� �
�`  ���� #���)Ve(Xe.(((
��

)Bravo ( �# �� ��#
# <�4� ����o�
 �# <
��37& (

d�
��/ _���
 �������$�
 J!�K� ��&RW#
�0
 ���

5'� "��` 6(��
 ��7�� ( >����l#�
�� #�L( �
 )Xe.(

d�
��/ �� �$�0�� �+��� ����F� ��
 ��
 J!�K� ��&

�# �l0�F� @���7�� �� '��
 #
�G��
 �# ��������� 


 ���� 	
 ���7�� O��=� �� ���7�� ��
��z���b

#�
�� .N
#��  �()Budak ( ����
 �# <
��37& (

>=�0��  !B �� ��#�7� -�&�4� �������$�
 </ ��&RW

t�D
�
�# ��������� ��
 #��� �� ( ����� ����
 �� ��

 ��.�� )GCC/ATT(-(�� �� �=���� �# <
��7�� �# @

� 1��$� ��l5'� "��` ��; ��
 ��4�� �
)Ve.(�\�A

d
�!B�& ��
 �� �#
�0
 ��#� ?�5 � 
�
# 
� �& �$.��

 �
�G�=� ���� 	
 ���7�� �� '��
 �#�$�=&.

6(��
&�4� ��& ((
�� ( �� ����� ��� -�. -�)Xe(

6(��
 �� t���� ��
 �37��.�� �#
f� ��& .��-

���; -(�� �� ��G7L �
 �� �G��Q� #��� ��&

?��0Y#��  ����A�� ���� <
��
 u�$L �# ��

 � ��#��  �����o�
 ((
�� �G��Q� #��� -(��  �( �$$� .

����
 �37� ��� 1��$� -(�� u�K��
 -�F� -('� �#

�.�� ��.
# Z�� 6�0'��
 #�+�
������; -(�� ��

?�7
 �# �� ��#��  7��� #
�0
 �� �G��Q� �# 1��$�

 -#��A 6��
��5 �� >���=��$�.
# �
�` 6E�9F� �� (

 � 8�9� 
� �\�A -#��A  $D���#�7� @�# ��5 ��-(��

 �� ��#��  7��� <�D!;(
# "��. ��0 ((
�� 1��$�

-(�� �$��7&  ����  ���0
��L ��5�� �� �# ��7��

 ���#�� . !B ���  ;�D
�
 �k�� N
#�� ����� >=�0��

 �������$�
RW
� ���� 	
 ���7�� �� '��
 #
�G��
 (

 � <�4�<A �����  �( �&#��
 6(���� �� �� �& )Ve(.

-(�� u�K��
 �� t���� ��
 �37� 6�0'��
 ��


� �#
f� 6�0'��
 �� 1��$� �.�)-(�� �G��Q� #��� ��&

��#�� N�
 N
#�� .(�����7� #
�G
 �# 8'��
 -('�

� ��
 �37� ���m�.�� �b)N
#��^W( ��7��UW

��
 -#
# �
�` �G��Q� #��� 
� 1��$� .( �h�# 8�; �


 6��';
 �� t���� ����� :�F� (# ��
 �
 %
�� y�&

�# @��#�� -#
�� <�4� 
�  !�A (  o�
��/ ���=���� �+�

 ���4� �G��Q� (# ��
 ( �]�5 �G��Q� ��� ��4��

<�3�
 #�D� ��gB .

B !>=�0�� �������$�
 ��&RW�$k �� t�D
�
 �#

 ��0�� �
�` �G��Q� #���  �
��
 ��G7L ��� ��� ���7��

��
 .<
��37& (  ����(��  ��7� @�Q�
� ��
 �#

 ��
�p!��� ��w5G��G`�� �#RWeVY</ �


�
 �������$RW�
�� -�$$��G�=� "��� �� <
�$� �� 
�

=o�'�
 ��B ���7�� O��=� >��� �#�# �& �l�

 �$�0��)^X.(��w5 �h�# �G��Q� �# ����F� ��


 d�
��/CC ��G`�� �#UrVY�������$�
 </RW(

��3� �#�K�#�� ��� ���7�� �� <A t�D
�
 �#

>��� ��#
# <�4� 
� �&)^^.(������
 <
��37& ( �

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             7 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


)2H
lF�7� D3��N9� 	l�� DI 8� �)� G H�F)2��3=J�F�� �. 	/=>k 

 !B>=�0���������$�
 </ ��& RW �� '�D� <
��7�� �#

 ���q����� #�5  7���)CML (��#�7�  ���� 
� .

 �
(
�0 �� ��#
# <�4� �\�A d�
�!B�&ACC ��Q�

 1��$� -(�� �
 ��4�� <
��7�� �#  ��7&
 �q�5

��
 )^U.(��� �=���� ( ����A "�!F
 ( ���+


o�
�!B�&  �
(
�0�������$�
  RW-(�� �# 1��$� ��&

 �q�5 ����A 6(��
 �������
 �G��Q� �� �� �G��Q�

#
�� <�4� 
�  ��7&
 .��-(�� ��� @I�0 �=���� -('�

 ��� �� �G��Q� (  ����(��  ��7� �G��Q� #��� 1��$�

�4� -��#  ��7&
 �q�5 6(��
  �( �0�� 6��M.

��0�� ?��
 �� ���\� �#�� @I�0 ��&  � ?�5 >���

d�
��/ �� ��&CC "�A (��&C��G`�� �# ��&

eRrY(UrVY�������$�
RW( -�$$� �G�=� "�
�� @

�md�
�!B�& ( �$.�� ���� 	
 ���7�� �� '��
 �# ��b

ATA/ATA )UrVY@eRrY@RWeVY(�������$�
 RW

 �  ���� "��� �� ��4�� 6(��� 	D�##�� .�#�+���


�0 �� �l� �� �
(d�
��/ ��7&
 �q�5 ( E�� ��& ��&

CC "�A �� ��&C��G`�� �# ��&eRrY(UrVY

�������$�
 RW��4�� ����
 �� �+$� �G��Q� ��
 �#

�������$�
 RW���7�� a���
 �#  7\� Z�� �� -�. 

��
 ��.
# .��d�
�!B�& -('�ATA/ATA �� �+$�

�E�7�5
 ( -�. ��������� ��7� ����
 ���7�� ��\� 	D�

��
 ��4� .��t�D
�
 ��4�� ��]( �\L �� @��
 #�L(

 !B ( ���7�� ��
>=�0�� �������$�
 </ ��&RW

 � #�\$4�B 
� <
��
 t��� ���� �# ��4�� 6�G��Q�>���7� .

 ���� ��$n7& !B ��
 ��� t�D
�
 �# ��4�� ��&-

>=�0���������$�
 ����
  ���
�
 ( �& RW G7L �#��-


� ���� 	
 �� '�D� ��& � ��M�
>�$�.

)N�. 	 )��,. 

( ����#��&#  !��7F� <���`A �
 ����� ��
 <���$=���

���7�7M ���37& �
�� <����D� ���
  �
#��` <�.

 ��$$� .-�` ���# <���`A �
 ��$n7& ���# (  &�k

 �
�� ?��0 <���
 �.
�\� ���� �#  ��+�&�. �=5

��7�� �# ���37& � ��
�h��o� �����$��7� .�7] �#

%
# �� t���� 6��';
 ��0�� �
�` �����
 �# -#��A ��&

 ��
 <�$��
 #��� ?��0 <���
  3.�o�
# <����� ���


 �  4&(fB -(���.�� .���
  ��� �l� �
 �G��Q� ��


 ���D�
 #���
  $����  ��$. u(�3�� 6����F
 ����

 ; �
��.  3.�B %�!� -�h4�
# �� u�9� ��;

 -��7.RYeR��
 -�. ���75.

References: __________________________________________________________ 

1. Pappas G, Akritidis N, Bosilkovski M, et al.  
Brucellosis. N Engl J Med 2005;352:23, 25 -
36. 

2. Hasanjani Roushan MR, Mohrez M, 
Smailnejad Gangi SM, et al. Epidemiological 
features and clinical manifestations in 469 
adult patients with brucellosis in Babol, 
Northern Iran. Epidemiol Infect 
2004;132:1109-14. 

3. Refai M. Incidence and control of brucellosis 
in the Near East region. Vet Microbiol 
2002;90:81-110. 

4. Serre A, Bascoul S, Vendrell JP, et al. 
Human immune response to Brucella 
infection. Ann Inst Pasteur Microbiol 
1987;138:113-7. 

5. Araya LN, Elzer PH, Rowe GE, et al. 
Temporal development of protective cell-
mediated and humoral immunity in BALB/c 
mice infected with Brucella abortus. J 
Immunol 1989;143:3330-7. 

6. Araya LN, Winter AJ. Comparative 
protection of mice against virulent and 
attenuated strains of Brucella abortus by 
passive transfer of immune T cells or serum. 
Infect Immun 1990;58:254-6. 

7. Cheers C. Pathogenesis and cellular 
immunity in experimental murine brucellosis. 
Dev Biol Stand 1984;56:237-46. 

8. Jiang X, Baldwin CL. Effects of cytokines on 
intracellular growth of Brucella abortus. 
Infect Immun 1993; 61:124-34. 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             8 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


=>B /���
 �� 6�7��� ���9# 8�
;/��&73 =>?B 

9. Jones SM, Winter AJ. Survival of virulent 
and attenuated strains of Brucella abortus in 
normal and gamma interferon-activated 
murine peritoneal macrophages. Infect Immun 
1992;60:3011-4.  

10. Baldwin CL, Parent M. Fundamentals of 
host immune response against Brucella 
abortus: what the mouse model has revealed 
about control of infection. Vet Microbiol 
2002;90:367-82. 

11. Murphy EA, Sathiyaseelan J, Parent MA, et 
al. Interferon-gamma is crucial for surviving a 
Brucella abortus infection in both resistant 
C57BL/6 and susceptible BALB/c mice. 
Immunology 2001;103:511-8. 

12. Rodriguez-Zapata M, Salmeron I, Manzano 
L, et al. Defective interferon-gamma 
production by T-lymphocytes from patients 
with acute brucellosis. Eur J Clin Invest 
1996;26:136-40. 

13. Fernandes DM, Baldwin CL. Interleukin-10 
downregulates protective immunity to 
Brucella abortus. Infect Immun 
1995;63:1130-3. 

14. Bermudez LE, Champsi J. Infection with 
Mycobacterium avium induces production of 
interleukin-10 (IL-10), and administration of 
anti-IL-10 antibody is associated with 
enhanced resistance to infection in mice. 
Infect Immun 1993;61:3093-7. 

15. Wagner RD, Maroushek NM, Brown JF, et 
al. Treatment with anti-interleukin-10 
monoclonal antibody enhances early 
resistance to but impairs complete clearance 
of Listeria monocytogenes infection in mice. 
Infect Immun 1994;62:2345-53. 

16. Sher A, Fiorentino D, Caspar P, et al. 
Production of IL-10 by CD4+ T lymphocytes 
correlates with down-regulation of Th1 
cytokine synthesis in helminth infection. J 
Immunol 1991;147:2713-6. 

17. Silva JS, Morrissey PJ, Grabstein KH, et al. 
Interleukin-10 and interferon gamma 
regulation of experimental Trypanosoma cruzi  
infection.  J Exp Med 1992;175:169-74.  

18. Westendorp RG, Langermans JA, Huizinga 
TW, et al. Genetic influence on cytokine 
production in meningococcal disease.  Lancet 
1997;349:1912-3. 

19. Haukim N, Bidwell JL, Smith AJ, et al. 
Cytokine gene polymorphism in human 
disease: on-line databases, supplement 2. 
Genes Immun 2002;3:313-30. 

20. Hill AV. The immunogenetics of human 
infectious diseases. Annu Rev Immunol 1998; 

16: 593-617. 
21. Eskdale J, Gallagher G, Verweij CL, et al. 

Interleukin-10 secretion in relation to human 
IL-10 locus haplotypes. Proc Natl Acad Sci U 
S A. 1998;95:9465-70. 

22. Turner DM, Williams DM, Sankaran D, et 
al. An  investigation of polymorphism in the 
interleukin-10 gene promoter. Eur J 
Immunogenet 1997;24:1-8.  

23. Cheong JY, Cho SW, Hwang IL, et al. 
Association between chronic hepatitis B virus 
infection and interleukin-10, tumor necrosis 
factor-alpha gene promoter polymorphisms. J 
Gastroenterol Hepatol 2006;21:1163-9.  

24. Helminen ME, Kilpinen S, Virta M, et al. 
Susceptibility to primary Epstein- Barr virus 
infection is associated with interleukin-10 
gene promoter polymorphism. J Infect Dis 
2001;184:777-80.  

25. Oral HB, Budak F, Uzaslan EK, et al. 
Interleukin-10 (IL-10) gene polymorphism as 
a potential host susceptibility factor in 
tuberculosis. Cytokine 2006;35:143-7.  

26. Hoebee B, Bont L, Rietveld E, et al. 
Influence of promoter variants of interleukin- 
10, interleukin-9, and tumor necrosis factor-
alpha genes on respiratory syncytial virus 
bronchiolitis. J Infect Dis 2004;189:239-47.  

27. Nakada TA, Hirasawa H, Oda S, et al. 
Influence of toll-like receptor 4, CD14, tumor 
necrosis factor, and interleukine-10 gene 
polymorphisms on clinical outcome in 
Japanese critically ill patients. J Surg Res 
2005;129:322-8.  

28. Budak F, Göral G, Heper Y, et al. IL-10 and 
IL-6 gene polymorphisms as potential host 
susceptibility factors in Brucellosis. Cytokine 
2007;38:32-6.  

29. Miller SA, Dykes DD, Polesky HF. A 
simple salting out procedure for extracting 
DNA from human nucleated cells. Nucleic 
Acids Res. 1988;16:1215.  

30. Zhan Y, Liu Z, Cheers C. Tumor necrosis 
factor alpha and interleukin-12 contribute to 
resistance to the intracellular bacterium 
Brucella abortus by different mechanisms. 
Infect Immun 1996;64:2782-6.  

31. Zhan Y, Cheers C. Endogenous interleukin-
12 is involved in resistance to Brucella 
abortus infection. Infect Immun 
1995;63:1387-90.  

32. Golding B, Zaitseva M, Golding H. The 
potential for recruiting immune responses 
toward type 1 or type 2 T cell helps. Am J 
Trop Med Hyg 1994;50:33-40. 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                             9 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html


)2H
lF�7� D3��N9� 	l�� DI 8� �)� G H�F)2��3=J�F�� �. 	/=>? 

33. Rasouli M, Kiany S. Association of 
interferon-gamma and interleukin-4 gene 
polymorphisms with susceptibility to 
brucellosis in Iranian patients. Cytokine 
2007;38:49-53.  

34. Caballero A, Bravo MJ, Nieto A, et al. 
TNFA promoter polymorphism and 
susceptibility to brucellosis. Clin Exp 
Immunol 2000;121:480-3.  

35. Rafiei A, Hajilooi M, Shakib RJ, et al. 
Transforming growth factor-beta1 
polymorphisms in patients with brucellosis: 
an association between codon 10 and 25 
polymorphisms and brucellosis. Clin 
Microbiol Infect 2007;13:97-100.  

36. Hajilooi M, Rafiei A, Reza Zadeh M, et al. 
Association of interleukin-1 receptor 
antagonist gene polymorphism and 
susceptibility to human brucellosis. Tissue 
Antigens 2006;68:331-4.  

37. Davoudi S, Amirzargar AA, Hajiabdolbaghi 
M, et al. Th-1 cytokines gene polymorphism 
in human brucellosis. Int J Immunogenet 
2006;33:355-9.  

38. Bravo MJ, de Dios Colmenero J, Alonso A, 
et al. Polymorphisms of the Interferon- 
gamma and interleukin-10 genes in human 
brucellosis.  Eur J Immunogenet 2003;30:433-
5.  

39. Zhu QR, Ge YL, Gu SQ, et al. Relationship 
between cytokines gene polymorphism and 
susceptibility to hepatitis B virus  intrauterine 
infection. Chin Med J. 2005;118:1604-9.  

40. Courtin D, Argiro L, Jamonneau V, et al. 
Interest of tumor necrosis factor-alpha -308 
G/A and interleukin-10 -592 C/A 
polymorphisms in human African 
trypanosomiasis. Infect Genet Evol 2006; 

6:123-9.  
41. Shin HD, Park BL, Kim YH, et al. Common 

interleukin-10 polymorphism associated with 
decreased risk of tuberculosis. Exp Mol Med 
2005;37:128-32. 

42. Safyan R, Whybra C, Beck M, et al. An 
association study of inflammatory cytokine 
gene polymorphisms in Fabry disease. Eur 
Cytokine Netw 2006;17:271-5. 

43. Kamali-Sarvestani E, Kiany S, Gharesi-Fard 
B, et al. Association study of IL- 10 and IFN-
gamma gene polymorphisms in Iranian 
women with preeclampsia. J Reprod Immunol 
2006;72:118-26. 

44. Kamali-Sarvestani E, Zolghadri J, Gharesi-
Fard B, et al. Cytokine gene polymorphisms 
and susceptibility to recurrent pregnancy loss 
in Iranian women. J Reprod Immunol 
2005;65:171-8. 

45. Amirzargar AA, Bagheri M, Ghavamzadeh 
A, et al. Cytokine gene polymorphism in 
Iranian patients with chronic myelogenous 
leukaemia. Int J Immunogenet  2005; 32:167-
71. 

46. Breen EC, Boscardin WJ, Detels R, et al. 
Non-Hodgkin's B cell lymphoma in persons 
with acquired immunodeficiency syndrome is 
associated with increased serum levels of IL-
10, or the IL-10 promoter -592 C/C genotype. 
Clin Immunol 2003;109:119-29. 

47. Bidwell J, Keen L,Gallagher G, et al. 
Cytokine gene polymorphism in human 
disease: online databases. Genes Immun 
1999;1:3-19. 

48. Bidwell J, Keen L, Gallagher G, et al. 
Cytokine gene polymorphism in human 
disease: online databases, supplement 1. 
Genes Immun 2001;2:61-70. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-1

1-
04

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            10 / 10

http://ismj.bpums.ac.ir/article-1-149-en.html
http://www.tcpdf.org

