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2-ME���;!� ���^g� .����J	@��!-���6&��U 2-ME ���^g� 
8)%;!�)�)k@!�!� 6B2��J6��k� (�� Ll����/G a! ��8�7�� !4

IgM 8q 8.�-B X0��B.!��B6�'� ��&�l����/G !�����B �
a!�/-�0��B �-#  �� !4L/!��!�!� ��-�� 6	2��%�u/�
!���LZ�'� ����W. V)�/C}(!�!�6IgG �� X�0��B 8�q 

l���/Ga!��-B !4.

��� 
B��0���?U �� /-�O�-���6�2%��?��&�VB2��J6���. 
�@8;�B .JO &B2*���;! ,!8)] sd�� F%U �� ��> Q!6&�B 

�� *8?. ,G@vkB �� @B /! /-)O �O�-?U 2��J6�O6*8J> 
R � ,��.! P�%?�2�� ,!-@8�;�B .!��B Q2���J6��> @n�j�

$?	2���� � ",�L���u%E�ub��` &�B ��!-�� }/!,���

�@���)�u(.! &B �X> &U �)k� Q���B 1!�O�i	 n2)@G��2h2	 L
+%��� @�...��B2/! l���V=�!8��	 ,������ /! 8��kB ����0

�@�8B�)��(.���` /!@��<@��� /! ��O6B ���'%.! 2���J6
�4	�� ,-  c@� 8;�B !��8.G c`�)� /! ,!�2��0! VLt�� 
'3	2! �� ,G ��-� �� c����q ,!�6�� �i. &B@8�0�)��L
DLI(.kq� &B &d-	 �B2�!�fd �2�@���4�U!�� �-�d� � �4

���h�!�6%)0 @,G b!�`! �� L�0��B @��2K�-��G ,!4@��
B /! &k��d n��0 �!��!2! �� ,-�  ,�K8))U!8O! Q��&�'()� Q

�0! =/a.
! /! b8���O����(� Q�&���k�L���0��B @�!�����0 2�82r-�-6

/-�0��B�B �� t2!8O! Q,-  ,�K8))U)&.-J. ,!-)> &B!6/!
&k��d n��0 �!��!��4(�'� ����� &��O6!��a!� ����B !4

�8<��+�-B .! &B &d-	 �B�Q�+���B�j ��� &�U6LF�0�)� 
l���/G !��&�-� �!6B2*8�; ,�L�B��JO2B e��0! Q�2�%?
0��B@.� ���%$� c`��)� �� ��O �2 ��)^� ��B �6	2!� ��% �� �
�0!)I.(@0��B �� �B 6n��0 ,�U�-U��ED,!��:	 &���0 

e���0! ���Bl�����/G!������ ���B � �6�� ���( �� *����K 
-B ,�%0�:;�8JR!�Le��0! ��B l����/G !����L2-ME �
!� t^�-U�*�-B ���0! )��LD.(�JO 2Q�0��B �-�`@��
�� �B P!�!6B2n��0 �!��! � ,!��JLe�0! �B l���/G !���

�2-ME �0! *8; =�{.!)�I(.��` /!@0��B @*8; =�{.! 
Z0-	 -�-5�-	 � �:d ,!��<JO �2+�2�6B2,����� ,!���J
*8;Le�0! �B l���/G!����0! *�-B �)�C.(��!4�K ��

 B �B /-�0��B ��-� &02��J6�O6�%.!r�G �� *!�JO 2QL��� 
$?	2#@!��!� t^�-U � ����0! *�-�B �)��(.�0��B @
�C�B2�! �B ��J28�8�U�!-J2X0��B �@�.�h0! �� 2�L�B����&

$?	 ���2#@!���0! *�-B ,-  �?U � �)�D(.
! �����&��k��(� QLk���2$?	 ����2#@��0��B ���:d @

�!2�82r-�-��!��! �� VL	2!� �% �� ��u/�����!��7 �	a��B �
8; *�!�.
! ���QLc2'3	 ���W. )�/�}(�! /!�	 �!�2!� �%���u/�

�'� �� &U 8)%;!��.�%�B� ,�U�-U &k��(� �B &�@	.!�:@&�U 
�:)	�/u	 89�� 2!� �%���u/���8)%�;!� �	a��B �L�k��(� &

�a�06����4LJ0�7 @J�0�7 � ,�%�0��U �� ,!��<JO �@
; ��2/!�LB2��R �� �-B �%?@&UL���G Q�! ��%. &B�?��&�B w

�� ��B &k��(� /! *8�G �0�6�� ��(  m��k� �� �!���! 
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���

:5+� &���-�2-B�&��U 8��JR!���/�*8��; ��!4��K }�-��B
�@8;�B)�uE��L��LD(.

L�q�R &k��(� �����W. )D/C}(kJd ,!��� /!2��-� �
� &k��(���0��B ��-� ,�./ /! �W. @)�/�I}(L	2!� ��% �� �
������6�u/���)k� bX%�� ! &��U 8)%��;!� @�!�6,�?��. !� 

.J@8O� .'3	 ��2�� �B *8; =�{.! c6n���0 ,�U�-U D��	 
�� .!�:	 &��0 @��0 �� ��LC/u�% � 89��,!!�!� 6	2�%
�u/����� 8.�-B �	a�B �@Z�'� �/u�)] �O���� 8�9�� 2Q
	2�%68)%;!� !� )D.(

&k��(� !6/! �!� ,�?�. ���K 1�-9 ,��! �-?U �� &U 
��C B2L/-�0��B ��J�/�C%� ���� �/�I8�.�-B ,/ })��(.
��! '3	 2'@U�	 �� &U2�� &6IDB28�; =�{.! /-�0��B ��JL
�?. �'	 �-�` &�B ���� � ,/ t)d �!� ,������ _��^6X%�^� 

8.�-B)��(.
 �B@�k��(� &��OL�;2�U��� t)�d �� !� /-��0��B x-

B2*�!� ,�?. �%? � &U 8.!@�f�; e��J	 ���> &B 8.!-	@��B 
8;�B X0��B)��.(

K�-�G &B X%B! Q0 �-#  ��@'3	 LX0��B 2�q�R c
)k� bX% !@�!�6B2)0 Q2��%$� Q�!8. ,�?. !� .'3	 �2 c

�� &%��K =�{.!6,�U�-U ��ED.!�:	 &��0 @.�2bX%� ! 4
)k�@�!�6)0 ,G �� 2	 �i. /! Q2�O�%6&�-� ,-�/G �^g� !6
!���-B *�!8. ,�?. !� �)D.(

Tf��; ���i. /!L&��k��(� �� &��] ���K! ���q�R bX%�� ! 
)k�@�!�6*��K �� �O6�f; @j � Z^	�� ��%$� 2Z^	��� �

=!� �B �;!8. �-d�L! �B �����R QC) %����W. V(�!���! /!
 =!� �B Z^	�� Tj�;L	2�%!����u/�%;!� 8)! &U�Q���W. V

2-ME ��^g)	2�%Iu/�(�;!� nO .!��B Q2/���?�U ���J6
� &+. =!� �4)� �� &U �-B@)^� 1a-#3� /! � �;!�@j2�

�-%0���*4);2)� ��2�(� *��W%0!@��U./!���`@����-�� 
�B l���/G !����^g� Lj Tj�?� 2&�U 8)%;!� =!� �B Z^	�� �
!�%. Q28R �	 &{60��B �B @�� ��B *8; =�{.! 6��� *���K 

-B �� �( �&U 8JR!���/�%�!��! /!B��B Z^	��� Tj�?�� �
	 =!�2�^g� �%L8)%;!� ��!� ��'B�(� )��(.���@&�k��(� �� 

*8; =�{.! ��G! Z0-	 !��<.�-K��� ��B ,!���<JO � �-�6
CC ��/G 8)���U �W. �� *�+?2Y��< 0�);@L��%X�0��B &B

 8.�-B *�-�G)�I(.&k��(� !6� Z0-	 �0�J2�� ,!��<JO � t

!���%2; &U �!� ,�?. �2X0��B x-�/�C�� ��-�� �uu�!4�O 
������ � ,��.��-] &B z-B�� _�	8J> &U *�-B �W. ,�K8�)O�

1�.!-2R Y�#7 L��/G ,�)U��U � ,�<;4h�!� L�O ��*�+? ��O6
�2Y��< 0�);@*�-B �0!)�C(.&k��(� Z�0-	 *8�; =�{.!

�?��$@; �2.�^@�%0�� �� 6"$?�� ,����U ��BG8�J3� 
�-J. B &U2�%?�K�-�G 89�� Q@�!8��!� �� /-��0��B &�B !,

�0! *�-B)��(.JOQ2�U &k��(� �-`�J@,�?. ,!��<JO �
�@� &U 8O�2; ,!42��B ��-� *��K &0 �� /-�0��B x- �0@
)�-Jk� �!��! � *�K��%?U ,�)U��U L,�B�#7@(	�	 &B2F�u%
��u%��%�0! *�-B)�D(.��%.���^7 w@�0��B @�����4

�a�0 Z0-	60��B �@�B ,�%0��U �� *8; =�{.! &�0�2&�
J0�7@�+JO nO ,!��<JO@a����� /-�0��B &B X%B! �B 

'%�� e�J	 �|!2R �B n2,!- 6�O �� � *�-�G G*��� �O�6��!�@
�0! &%;!�)��L��(.&k��(� �� ��q�R C%!�!� �!���! /!6

=!� �B Z^	�� Tj�?�Ll����/G !�����2-ME �� � ��^g� 
%.2X%B! &{6P-<?� 8)%;!� !� /-�0��B &BL���R �� @&�U
�� �W. )�/�(%�!��! /!Lj Tj�?� 2Z^	�� �=!� �B &�U 8)%;!� 
! /!�Z'� �!8k	 Q����W. V)�/u%(2-ME )�	 " �;2�8
B2��J6! �B �!��! �� �	 Q2�%(�-B �^g�L! &B�Z�'� &U �)k� Q
�/u! �� 8��9�� ���*����K QLB2����J6P-<?��� ������ F��	

8)%;!� .B&� 1��^>�	 �+2�%�!��'	 *���K ��O �� ��&�B _��^
��� *8; �^g� �^�. V@B2��J6P-<?� �� ����� F�	

B =!� �B Z^	�� Tj�?� *��K2�0! *�-B �%?.
 ! &k��(� ��2�8�9�� .�K8�))U!8O!@)^� &�U �2j 1� �2 �

�-%0���	 � 8.�-B *��U b�#� *42!� �%���u/���B 8)%;!� 
.�K8))U!8O!@)^� &U 2j 1�2�-%0�� ��8.�-B *��<. b�#� *4

����@	2!� ���%��� ��u/�	����W	 ,!8��)] 8)%��;!� @���;!8. .
B2�%?�)^� �-#3� Q@��#� @;2B � �)� 8k2�-B �.��@��

�� ��B ,��! �� *8; =�{.! &k��(�6��C B2/-��0��B ���JL
��8RCu%)^� �B2j 1�2�-%0�� ��8)%�;!� e�J	 *4)��(.��
0��B@P!�! �� *8�; =�{.! �� ��B6�uu �!���! /! &�.-J. 

n��0 � X%^�Ln:� �	��( �-%U�� QL%B! 8K�!-.�  &'B�0 !@�
)^� 1a-#3� b�#� 8kB@j�2��-%�0�� �*4))� _�	8�J> �2�(

�-B)�I(.�� �B *8; =�{.! &k��(� �� ��!6,!��:	 ,��U�-U L
O2����!-� /! V6)^� &U2j 1�2�-%0�� ��8.�-B *��-  *4L
	2�%!����u/���	a�B �8)%;!8.)D(.0��B �� @*8�; =�{.! 
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���

-B ����� �B 8JR!�6�(  �� *��K LC/�u�!��! /! 89�� 6
� &U)^2j 1�2�-%0�� ��8�.�-B *���U b�#� *4L	2��%�!���

8)%;!� �^g�)��(.
�>@)^� b�#�� z�^	�! �� 1��W	 �-d� nj� �2 j 1��2�
�-%0���	 �B *42a�B �%6!��'3	 �� �2�-�� 1��' �U���! &�U

 B _a�J%R! &%� 1��W	 �`� �8r-�6'3	 ,G2L1��' kJd �2 �
&.-J. �!8k	 � &k��(� ��-� � �O@&B 8;�B� �i. @��%:B 80� 

��J	 �� &U �0!@s�!-d L)^� b�#� /! 2j 1�2�-%0�� ��*4
O��2�-; 4.

&�k��(� �� L���q�R�/��%.�K8��))U!8O! /!@&'B���0 &��U 
#$;@�^7 @8)%;!� ���� F	 L	2�%�!���u/�� 8)%�;!� 

!�TB�'� �� Q�/C%�!��!6��^7 &'B��0 &U �0! @8)%�;!8. .
bX% ! Q�! ���G �i. /!6�-�B �!���)k� )uI/up=(.F��(�

 @� ,�?. �-� 8O� #�$; &'B��0 �-�d� &U @����� F�	 L
,8; �^g� ��J%R!l���/G !��B !� �2� �%?@8)U�JO!2�

0��2�^7 &'B�0 ,8@!� ,�K8))U!8O! /! ���� F	 ��.��� ��	
@� 8��J. .!�&k��(� TB�'� �� Q!6�� �B &U �0! 6,��U�-U 

; =�{.! ,!�:	 O &U *82���!��! /! V6&'B�0 &U �^7@F�	 
8)%;!� ����)��W.(	2!� �^g� �% �� 8�.�!8. ,�?�. !� �)D(.

�;�8L��> ! �� T��U ,���� �8;�B ,�U�-U Q.! �B �� ���R Q
����� �B &k��(� V6�C,����� T���U �-�` &�B &U ��-� 

/! 8�kB 8.8;��E�L���0 ���u%,G��OQ-PCR X�0��B 
8; �^g�L_�9-#  �!��! �� 6�!� ��X> &U)02J%�2V��
��U-� (8.�-B)��(.

x-J{� �� !�� �@�WK ,!-	 &�5 ��^7 &'B��0@&�B X%�B! 
X0��B !�B&,!-)>��-%U�� V�(  �� T��> �2lB2)@*8))U

 �B /-�0��B�8d 86P-<?� ��� �O �B &:d!-� �� � ���K 
/-�0��B &BL�2�8.G c`�)� �� �7� &B � !� ��� @0��B ��-
�!� �!�7.
! ���&k��(� Q�/��%�!��! /!6K�!-.�  &'B�0 &U@F	

8)%;!� ����L	2!� �%��,G�O�u/��-B.!��� QTB�'��/�%
�!���!6��O &��U ���0! 2K�!-.���  &'B��0 �@8)%��;!8. .&��%^�! 

���G �i. /! bX% !6�-�^. �!��)k� .&�k��(� �� !6P!�! �� 
�� �B6�uu� n��0 &.-J. B2��JLn:� ��	��-%U��� Q��(  L

&'B��0 Q%�;!� � K�!-.�@�-�B )�I(.!��'3	 Q2,�?�. 1��'
�@)O��U 8�0�� &2K�!-.�  &'B�0 ,8@	���� F�O ���� n

� &d-	 TB�7 ,-  ,�K8))U!8O!@8;�B.
&k��(� ��L�q�R O2��	 �B ��!-� /! V2�%!�����u/�
! *�� 8)] �� 2�L��B ��X> 2)@8)%;!8. .LTB�'� �� �/�%/!

	 �B �!��!2�%�!�/! �%JU ��u/� ! *�� 8)] ��2���0 V6
X>���B n2)@8)%;!� .! &�%^�! �� �-�^. �!���)k� bX%� ! Q.��

&k��(� U�	 �� *8; =�{.!2�� �B &6�CB2,����� �3	 ��J
��B0+JO &U X@X>�0XU n2T��; V)F	L/���L�k	 ��cL

;- �.@����0 �(!�!� � 8)%�;!� !�6	2��% �!��/! T�^7 �
,���� �u/�8.�-BL�:)	 ,���� /! 8kB���-�� V)D/�(%�B&
b�`,��/!B ��X> � ��� 2�-B "$?��. F	 �%?)��(.

B z�^	�! ����'� ��&�l���/G !���B �l����/G a! ��� !4
2-ME �B L�����8���WK ��&����5 0�����R2$?	 ����2#@

)Diagnostic sensitivity(l���/G!���'� �� ��a! �B &� ��!4
�/�%@����Kp�� L$?	����2#@)Diagnostic specificity (

l�����/G!�����'� �� ����a! ���B &����4D/��%L0����R2�
$?	2#@l���/G a!��'� �� !4�!� �B &����/C%���Kp@
$?	��2#@l�����/Ga!����'� �� !4��� &�!� ���B����D/�I%
@� 8;�B .
�@.!�2&U n0��R2$?	 �2#@��J%R! /! �0! 1��^> 

,8; �^g�l���/G �� �uu B _�k7!� ��� 2���J.&�B &�d-	 ��B 
0��R2P8.! �l���/G ��O6!���a! � ���!4)! �� &�U �� Q

;�. &k��(�@P8.! �!8k	 /! kJd �2 �0��B ��-�� �@�-�B (L
���@,!-��	 U!8O! �� ���WKn����0 _a-��Jk� &��U ,-��  ,�K8��)) 
@� 8);�B =�{.! Ll���/G !�����a! ���!46�/�! /-��0��B 

�+��B�j6��!8. .
��Kp@$?	 2#@1��^> �0! �W)� ���J%R! /! �@,8�;

l���/G �� �uun���0 _��k7!� ���� .,G /! � &�U ��d��Kp@
$?	2#@l���/G �O6!��a! � ���'� �� =!8U �O !4���B &�

�8<��0a�B �+L)]2&B Q@� �i. 80� ! &U��� Ql����/G 
�0�); ��@�W� n��0 �!��! 28@�8);�B.

���^ ! �/�!6��^g� (predictive value of positive)  
l���/G !���'� �� ��a! ��B &���!4�/C%����^ ! �/�!6

W)�@l���/G!���'� �� ��a! �B &��!4D/�I%�0!.
��� !�@%. ,!-	2&{U ���K �B &:d!-� �� &�Vl���/G 
!��W)� �@LJ`! �B 2,�)D/�I%��� ,�-B n��0TJ%3� �0! 
��@&B &d-	 �B PPV ��2�B LQ2���J6k(7 �2��!8�. ��=/a
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���

�O �0!l���/G !��%^g� �@��� �B !� �O6���k(7 ��+@
�J.2�n.

��^ ! �/�!6�^g� l���/G a! ��'� �� !4�!� ��B &����
�/�%� ! �/�!��^6W)� @l����/Ga!���'� �� !4 �� ��B &�
!���D/��%�-B.

s7!� ��PPV  �NPVa! ��� ��!� ��� &B�?�� !4 �� �
&U �{.G /! ��! �0!l���/G !����B2,!/�! �� �� � *�-�B �	

 ��/G &JO�*�+? �O)%R@�O�%0�� �� (&�B L��0! =��{.! TB�7
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Abstract 
Background and Objectives 
The aim of this study was to determine the frequency of brucellosis and the titer of anti-
brucella antibody by the Wright and ELISA methods in blood donors in Yazd province; 
sensitivity and specificity rates of these two methods were also compared. 
 
Materials and Methods 
This descriptive/analytical cross-sectional study was performed on 300 healthy donors 
admitted to Yazd Blood Transfusion Center. All of them were interviewed, examined, and 
tested by routine serologic diagnostic tests of brucellosis, including rapid Wright, standard tube 
Wright test, 2-ME (2-mercapto ethanol), and ELISA (enzyme-linked immunosorbent assay). 
 
Results 
Nineteen (6.3%) out of 300 participants had a tube Wright titer of 1:80 (5.7% of men and 
14.3% of women). By ELISA method, 17 persons (5.7%) had positive IgG anti-Brucella 
antibody. The 2-ME test was positive in only 2 cases (0.6%). The sensitivity, specificity, 
positive predictive, and negative predictive values of ELISA compared to Wright test were 
5.3%, 94.7%, 6.3%, and 93.7%, respectively. 
 
Conclusions 
If a titer of 1:80 is defined to be the criterion of contamination with brucella, it should not be 
considered negligible in blood donors of Yazd.  
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