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�9���)*: ;( �<�57�=2, >/?��!#@ >:�7� �� =@/!.A"B(� !��� =2, C�-' )(*D !	�D .(F� ? �24�
"� �2G.D � =�H!77I(!�( )(*D *JK� )*L��D*M N�������)=�H!77I(!�( OFP/)��*QR )�2Q�I *Q� )(*D

C'( .�"��S� T( ��/N�� �D ��9�� )*L��D*M !(26(�9( �5#@ �'�*D )(*D �5#@ � =U /)��D �S�V� =2,  9
 �PCR �(*B �'�*D ��2� =�H!77I(!�( ��C6*H.

� ���� �� 	�
/�1�$2A �"��S� ? �� �(!"A
�8 W�' �� =(!�(; �� �!77X (!�(�
��/N�� �QD %QL#( �24� �'�*D )(*D

YR � Z;�# N*5+H�V� =2, 3�S���;@ /[(�9( 5#@ �'�*D )(*D��Q5#@ � =U ��QD)�N�� PCR ��2Q�
!756*H �(*B �'�*D.�56� =2�;@ \'2A �� )�I )��  *# � *��6 � �� �(�6(��SPSS !#!	 %�<VA � ��]A .

���	� 	�
�#(�(*6 �5#@ �<I �2: �D )��D�/8%�#�H!77I(!�( �� ��D�:�7� �� C#2`' ��D�'��� ��9�� �<V� W��5#( �I

�2D �!	 N�(�H =@/�/�%�2D.�5#@ [��;@ a�5# � 3�YQR � b;�# �S�V� =2, N*5+H � =UPCR �Q17�
�2D.

� 
 �! �"�
C'( ��@ �!( N�� *R�P W�P �� =�H!77I(!�( OFP 35+�' �;( ��9�� W��5#( )(*D ��I �!#���B�D *S,

�� �B�D =2, >*: !#��.C�+B �<�4 ;( ��9�� ?��!#@ >:�7� �� ���=�5+c2<D � =�5+�' =�5'( ;(/N��
(�9( �5#@ �'�*D )(*D )��D�2d7� �D ��9�� )*L��D*M�G'�7� N�� /�� e2+V� �2	.

#$��� $� %	:/=2, =�H!77I(!�( /(�9( /)*L��D*M /��9��PCR 

������ ����	:��/��/��
����� ����	 :��/�/��

������� ���� :�� ! "	 #$�� � %&�'(���)* +,-. /0�1$�%��. 2�3�� � 4,5 �� 160 � %7),�* 2 89� :�'��� � 4,5 �� 160 ;< %(&�=� 4,5 �� 160 %7),�* /0
 � 40>&0) � 40��0%1�� ?�>9@:A�BC���D� 

��%�,E. F7#� �MPH �%��. 2�3�� � 4,5 �� 160 �� ! "	 #$�� � %7),�*;< %(&�=� 2 89� :�'��� � 4,5 �� 160 40>&0) 4,5 �� 160 %7),�* /040��0 �
DCG�97��$ +,-.&�'(���)*%�%��. 2�3�� � 4,5 �� 160 �� ! "	 #$�� � %7),�*2 89� :�'��� � 4,5 �� 160 ;< %(&�=� 40>&0) 4,5 �� 160 %7),�* /040��0 �
��H'60 >7�0 G�97��$ � %3�97 %��. 2�3�� � 4,5 �� 160 �� ! "	 #$�� � %7),�*4,5 �� 160 ;< %(&�=� �40��0 � 40�I	 
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4,5 4�J>99$0>&0 �� ���K�� /�'��L�M 40��NE& � +> � %O6�@ H!.�E30

��� 

����	 
H�0,. %� H 19� 4,5 P��< )0 /�>O1� %6,Q. ,762$ >

%�� 2�-ER S�0 )0 #!6 ���K�� )0 4* ��� 160 ���E1T0 � >�7�L
�<�%60�'6 )0 %N� 4,5 P��� /�&��� 4,�5 ��� 160 S!��

 �!6��30)�(.�!��O� �,R� �L %�< �� 2$ %O!3� /�& X!�6
 2�(�� � ����K�� �L :)��Y� :0� �� �!50 4�Z ��!6� �� 4* %�9$

�30 :>7 +�[60\2��3 �& ),9&���CD�� S�0 2L �Q6 4,!-!�
 � ]1Y� /��E!LB/�C�/���3� )0 0� �,5 4�R �Q6 4,!-!�

%� >9&�)D\�(.2��6�L /0�R0 �^0 �L 40��0 �� :)��Y� /�& ��L 
%< �� ���K�������3 ��!50\E��Z P<��9� )0 %O!�3� �

H�L�Z 40#�!� 2�L /���E!L _,!7 � �30 :>7 X$ #!5 ���K��
0>!� `&�$ %IR,	 �30 :��$.%-"� �� 160 �a�T ��T ��

 4�1�30 2�3 �� �,�($ %Z��7 b,�9R � b,9R �� c � 4*
 4�1��d,-L � 4�1�!3\4����$ %L,�9R `�eL � 4��J#��&

>7 ��0#J:�30)�\�(.
���K��/�< )0 2- 19��P4,5 �� 160\f�Z,� 2�L 2�g6�9d

 :>�6�!J h��� ;Y3 �30 SNE� \���'6 4���� � i!e(	
4,5 �,7)A(.40���0 �� �< ��%���3 �� 2�O��8� �� /��&
�DA�C�D����DB�C�DA�\_,����E[� ��D�� ��,�����

 j0��kl0 2�$ :>�7 ��0#J 4,5 �� 160 )0 %7�6 /���K�� 0��S
�,L 2��K�� +,��,E3]� ��0,�:0>6)�\B(.

\40���0 �� 2-ER )0 �&�,($ �k$0 ����� %&�'�(���)*
:>7 �L�^ ����K�� ��,� �� 4�J>99$0>&0 /�'��L�M �IR /0

��0>6 �,R� �P���< )0 c� � ����K�� ��� 160 )0 /�!'�(!�
 ie�(� 2YT��m� 2�L 2�R,	 ��L 4�J>99$0>&0 4��$ n�O�

%��� �,��7 .P<���9� �� ����]. 4�>��L S!-����T �,��R� ����0
 #!5���K���X&� ��6,Q. 2 L��3 2�$ %6�J>99$0>&0 S!9d

 �L 2�d #!5����K�� %��!�0�oR P<�9� 2L ������ 2��,�@
L 2d � />E. 2%�E6 �<��5 2�L 0� /,I�3 ��,@ \>�6��*

%� b,�"� 4,5 �� 160 /0�L /�85 ),9& �,7.
�� :�'���O��8� 40>&0) 4,5 �� 1602/�& Q-1e�%��0�S

�)!:>7 +�[60 4,9l�	 29�30p��3 �� �D��C�D�� \$-�!2
26,E6 /�& %�8!"� 4,�5 �!E30 ��� �L 4�J>99l0>&0 4,5

���K�� �,R� �IR )0 ��)* ��,��2�E& 2�l >91��J �0�Z `
>�7 ��0#�J %�Q9� ��0,� ���0 ��� 0#��K0 %�3��L /0��L 

%��16* >��7 :��Q1��30 /����L ��%��16*%����L/S!��L �� ���Yk� 

>�7 :>��� 4�J>�99$0>&0 .X�& S!�9d��� /��& %�,��N�,�
(PCR) �� 2��$ ����3 �D�� ��4,��5 ���� 160 2��L S!OR0����

�I(60��0 ���K�� /�'��L�M �,r9� 2L\�,�L :>�7 :��Q1�30 ��
 %Q9� ��0,� 2E&>7 ��0#J)�.(

2�O��8� S�0 \4,5 ��]3 40�0�� �!E&0 2L 2R,	 �L 2�L
�,��r9� � 4,��5 4�J>��99$0>&0 �� �����K�� %��60�0�� %��3��L

��� %L��)�0 /�'��L�M �-1e� /�& n>�& � >7 %T0�<
�0>6�130 � ��!O� 2L S1��� �3��;3�9� /�'���L�M ��IR

 4,5 4�J>99$0>&0�,L ��� 160 ��85 `&��$ ��L X!60,�1L ��	
 ����K�� 4,�5 ��]��3 `�0#��0 �\����Z ���1E$ n��T 2��L

 :�,�*�!M 4�J>99$0>&0X�,7.


 ����
� ��
��3 �� %Q!@,	 2O��8� S�0�D�� /�� �LD��)0 ��Q6

0>&0 S!Y-<�0�/>7 +�[60 40>&0) :�'��� 4,5)26,E6 X[T
S1��J �r6 �� �L ��%p= >7 2Y3�"�(.2�O��8� ��,�� �0��0

 ����m	 �0>�.0 ��>R 2L 2R,	 �L%�� )0/��3 :��E�7���
>&00>6>��7 b���e160 4�J>��99l.F��� ���Q6 ���& /0���L 0>��1L0

�K�� 2 L�3 \F!�0�J,�� ��.]<0 /��T 2��9(3�����	 \���
/�!'��(!� 2 L���3 \4������ 2 L���3 \]1��L0 �2��L ��������

>7 H!EN	 n0�<0 /�&�,($ ��� 2�L �0���0 �6,s3 H"�
2 Y< :��J >7 />9L .4�13�I7 �� �6,s3 /��& � 40>�&0)

 :�'�(60� ��70>IL #�$�� ��0#�J PY< �L 2$ ��5 +,�-.
 40>�&0) %N7#�\� ��70>6 �,�R� 2� 89� 4* �� %J�,��*

4�13�I7 /��& 0��I�(60�\���IL�d\2�$ 40�0��3 � �I�(N!6
0� �,R� �&�I7 4* �� ���K�� %J�,�*�7.

6�J>99l0>&0 2!-l )0%0�L 2l/4*3��L +�� �&%:>�7 ��
�,L\2�,� �� 4,5 26,E6 �� ��&/���T/>�a :���� ��� O60

EDTA 2l >7 21��J�s%`���)* �IRPCR � ����'/
0�L/3��L%16*%�,L 4t.X�& �9d!0��L S/:>�99l0>&0 ��&

�� 2-@��]L �8!"� 4,5 +K �>.%��1��J ��,�@ 2�L
 >�7 2�1��J X!ea ��1�J� u)�6 .2�L 4,�5 2�6,E6 v��

��,@ ��a0 %Y6�R 2�!l )0%2��,� �� ��&/��IR w]�5
)�30>R/`���)* +�[60 � +�3#�K00#!6 >7 21��J.
26,E6 �&/PCR ���#���� ºC B�C�0>�I'6/��IR �
x0�e130DNA �`���)*PCR\i!e�(	 :�'�(���)* 2L
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���:�\:��E7D\#!�����

��� 

�,s�,�%40�I	 >7 ��3�0>6.�8!"� 4,�5 +K%2-�@��]L
:�'(���)* S!�9s	 c3,	 4>7 ys!� 4�>L\z�6� #�!�*/

�� �L � >���J ��E!J/�&v�T {,�me� :��E�7 +0>l
>7.26,E6 �&/16* `���)* 2L |,L��%��L/��� 2L0#��K0
�� t,Q��16�3 :�'(���)*7� >3��L �IR +�3%0#�K0 2�L

>�����J ����3�0 2��<,L�� `��eL .��3��L ���IR%`�����)*
16*%4t)Optimal Rapid Malaria test(\)0 #�!6 2�6,E6 ��&/

EDTA �0� >���J :��Q130.
+K �>. ��\s�%�'�� � u)�6 ��1�J ��,@ 2L/2L

X!ea ��1�J ��,@ ��E!L )0z6� )0 y� � 2!I	 /#�!�*
{,me� 3>. �L%��� 3��L ��,� 4,!3�E�0 SM�� �%
���J �0�Z.���&2�-T�� ���l/���19l ��IR\+K v��

#!6 �Yk� z6� #�!�*/���) � >�7 :>&��(� },s�3��s!�
��J ��>.���� ��� S��0 +K 4�,�L ��Yk� ��,�@ 4,�5

8!"�%�Yk� ��19l 26,E6 �� �\�� 4��7 �& �� H'60 �0>O	 
H�L� �WBC :��E��7 0���L >��7/�� ���J0 ���k� 4���7 v���

 �0>O	 v!�,s3��s!�WBC � �>. 23 H'60 �0>O	��>�.
�,L\�� H'60 �0>O	 �,��� )0 2Y3�"� �L -!�%�1� #!6 ;Os� 

:��Q130 >���J.26,E6 2!-l ;!	�	 S�>L 9l ��,@ 2L �& ���1
Q!l ��19l �L � :>7%x�� ~��16 � S��s30 ;3�9�7>.

�� `����)* ���Optimal Rapid Malaria  antigen 

test\���!l )0 ���&/�l���7 >������ ���3 :��E��7 2��L���
B710000-11.03-46050 :��Q1��30��7>.���IR ��� S���0

��3�97%��L � ��30 +,��,E3]� 26,J P�Y< HEO�0�,1�3�
�!$ :)0>�60 �L ��!J/plasmodium lactate dehydrogenase 

(PLDH) � +�[60 �30 X�#6* v� 2l%��!J .�� X�#�6* S��0 
�� �&�9R )��%M �!�9R �%��0� �,�R� H�'60 .S��0 ��
 ��� )016* v�%��L/+���#�0 2!-. ��6,-l,6,� �&/X�#�6*

� :��Q130%� ���J �L�.�0 PY</6��El%:>6)��3\��LLDH 
6��60%�!& 26,J -50>	%��0>�6 .���!�3��T ��� S��0

 `���)*6��)%H�'60 �0>�O	 2�l ��30���C����� �>�. 
-!�%	��Y. 2L �� � >7�L ;Os� �1�%S��0 2L 2R,	 �L �� 2�l

-!� �&%1��Os� ����Z �,Y-J 4,!-!� ~9� ;�#R���,��0�\
�!���3��T y����������)*�`������ ! T ����>���T 

�� �%9O����/��	 ����/�J�,�* �%�,�Y-J

� #��Z%>7�L .�� c� � `���)* ��� S�0 2�!��0 )�� >�9d
J�,�*%)�C�)�� 2�!��0 (��Yk� ��30 )0 >�OL 2-�@��]L �

�! �,� 4���� #!�*\`���)* Q9�%%��,7.�&S��0 )0 +0>l
�!l �&0�0�/��19l �&/�Q9� � �Yk�%��%�7�L9>.S��0 ��

0�L ���/v� :>99l0>&0 �& Dipstick � >7 21��J �r6 ��
 :��E7:>99$0>&0 �� �L/217,6 4* >�7\y��3 /0��L ��&
����E!L ��F��&�d��s�%0���L/� 2��J�=6,l/���'�� 0���L/

�� ,(1�7 �r6 >7 21��J.�L)0 :��Q130 �-�E3 \��0>�6K )0
���L ��� 2�J�=6,l �E�Z ���� 0>�6K ,�(1�7 �E��Z

 21e�� >7�:�0� �@�� 2 !Z� v� >7.y�3��)0 0>�6K 
�� 0� H��l 4,5 � 21e�� 2J�=6,l �E�Z v�� �>�� 2�L

��60��� ���l�T 2�� !Z�%>��7 :�0�.y���3Dipstick 2��L 0�
�,E. ��,@/�0��Z 2J�=6,l 2L |,L�� v&�d �� :�0� �

�� �Y@ 2 !Z� X���$ .��4��) �>� S�0\2�L 4,�5 :0��E&
�� 2J�=6,l S�0 Dipstick �� �,�Q6 K��L �E�3 2L%� >�9l

�&���L/|,L�� 2L� ��19l`���)* � 21(M* 0�%>9l .y�3
 S�0Dipstick ���T 2�l ,(1�7 2L |,L�� v&�d ��/��

�>� 2L �,L ���L 0>6K��C�2 !Z�>7 2170�J.Dipstick 0�
P�Y< 2[!16 � :���* 4��!L ,(1�7 v&�d )0 �,1�3�HEO�0 

�!$ >7 :>60,5 .
�� ���Elisa-Malaria antibody )0�l�7 �!l >����

:��E7 2L�A�A�������3 :��E�7 2L ���L �D�D� :��Q1�30
7>.S�0 G�30`���)* ��,@ S�>L�,L y� )�� >9d 2l

�& )0 J�,�*%���K�� �L\16*%��L/@�m150%� ��[�0%�,7
� 2l%16* S�0 40,	%��L/��3�97 0�%��l .S�0 /�9Y����\

��3�97 �L%16*%���L/IgG �IgM 4,�5 +��3 �� �,�R,�
E6 40,9. �!& 2L � :�,L%S!�L ����Q	 >60,	IgG �IgM �

����T 2��-T�� �����E!L S�#���/����3�97 0�%>����E6.S���0
16*%��L/��5 +�3��0 4,���* �0��:>&��(� ����K�� 2�L :�,
�%� �,7 '1�L 4* �>7%��E!L �>7 2L/�:��� �,�<

��E!L/��0�.
j�3�30 S�0 `���)* ���&�,(l/�'��)0���Id ��IR

��0� ��L��l:
�C�'��L�M/�� ���K�� 6,�5 4�J>99l0>&0%)0 2�l P<��9�
*:>�* v!�>6 >60 .

���
�������

���
�������
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4,5 4�J>99$0>&0 �� ���K�� /�'��L�M 40��NE& � +> � %O6�@ H!.�E30

��� 

�C60��E!L%0�0� 2�l/� >91��& 215�9�7�6 ;�	 )0P<��9�
:>�* v!���	 >60 .

DC/�0���0 2��l0�0�/��� >91���!6 ���].%0�0�/����"<
 h�#L :�,L��� ���K�� 2L v7 4*��0� �,R� �&.

�CO��8�2/�& �� v�t,�,!�>!�0 2 89� v� �� � >-!�.
�� S�0`���)* :)0>�60 ��L ��!J/�,�6 b��R/(OD) �

��L >T �L 4* X!� 	 )Cut Off (\2[!16 �J04,�)* �	K�L 
)0�� �Yk� 2[!16 >7�L �J0 S!���� ��	 )0�/�2�[!16 >�7�L
Q9�%%�>7�L.

+�[60 /0�L PCR ys-7 ��� )0)chelex (>7 :��Q130 .
ys-��7 ��� ��\D2��L 4,��5 ���1!���s!���� ���1!���s!�

 �,��-"��>��7 2����a0 ys-��7 �:� y��s	�� )0 y��� �
��� �� S1��J�0�Z � �� S�0 |,-e� 4��l �50,9s�/���

%16�3 2R�� �>� 2L �0�J��2 !Z�)�,r9� 2L 4>6�7,R #!�
4>7(\�>�� 2�L t,Q��16�3 HE.��� 2� !Z� rpm����� 

��,@�J��.f��� ���%�� �!ks	 HE. �IRB�C2�R��
%16���3 �0>��I'6 �0���J/>�����J .���s!-!��3 ���\��

�1!���s!� 2�L 4,5�������L ��1!���s!� #�!� :>�99l )M�
GITC \Tris-HCl ��L��/ApH= \EDTA mM DA\�pH= 

�/�%���CXTriton(>��7 y��N	�� � :��#���0 \.2��L
 /����� �� S1����J �0���Z )0 y��� ?,��� |,��-e�A�2��R��

%16�3 �>� 2L �0�J�2 !Z�\D��1!���N!� � 2���a0 b��R
 >����J |,�-e� y�s	�� H�E. �L >OL.)0 y����2� !Z�

�,	�	��)rpm ��(���4���l t,Q��16�3 2!6�^)rpm ����(
�f��� 2!-e	 ���%����L �L 2Y	�� �� b,!	��s!� 2	 b,3� \

,(1�7 40#�!� 2L��� ��1!���s!�)M�GITC \mM ��� 
Tris-HCl �L�/ApH= ( ��,6�	0 �L 2Y	�� 23B��0>�O	 2L �

���� >7 :�0� ,(1�7 �1!���s!�.4>7 v(5 HE. y�3
� b,!	��s!� 2	 b,3� �� :>6�E!Z�L Hs�0 �!eY	 ����/A�

R��%16�3 2�>�� 2�L �0�J������J ��,�@ 2� !Z� .��
>��OL 2��-T��\��)0 ���1!���s!� :>��99l0>R �����L)���8 � b*
��. H��130/)��-l,6 )0 (� >7 ys	�� � 2��a0 b,3� 2L

 �>� 2L 4,!3�L,s60 )0 y����� 2� !Z� ����/A�2�R��
16�3�%J�� �0� 16�3�7 t,Q����>� 2L 4>D��� 2!6�^ rpm 

����� \f����� �����%1��70��L2��������/B�C2��R��
%16�3 >7 :�!5� �!ks	 �IR �0�J.��S�02-T��\�0>� � D

)0 ���1!���s!� -��@0 |,��-e�%:��E��7�)�&>��!	,�-l,6,'!�0
��dNTP  ���I6 �r-M�L%µM��� \��L ��&�J)�M* ��r-M

��I6%�/��� :>�7 215��3 �,���s!� ��!l `�eL �3)�/
4,5 �� 160 4��)�3 (���I160/2�1e�� b,�!	��s!� >�7 �

40#!� 2L >OLD�SM�� )0 �1!���s!�Din-Oil )�E'!3 (��/
���J �0�Z 4* .y�3�/�B�1!���s!� :��E�7 |,-e� )0�\

)ddH2OµM�B�/�������!-J ���%�mµ MgCl2�/�
���L �x�� ��I6 �r-M �L%x�H���7 2�l Tris-HCl 100 

mM ������L �pH= \KCl mµ��� ��%Triton®X-100 �
v	DNA ��I6 �r-M �L )0�E!-�%U/mL ���/��,L (��

)0 �1!���s!�DNA >�7 :��#��0 4* 2L.��&�J)�M*/��,��
�!l `eL �� :��Q130 )�3/��IR 4,�5 ��� 160 4��)��3

PCR )0 >6�,L ���Y.:
0�L/+���!���� +,��,E3]� 

K114-P1:5'-CGC  TAC ATA TGC TAG TTG CCA 
GAC 

K114-P2:5'-CGT GTA CCA TAC ATC CTA CCA AC 
 0�L/yl0,�� +,��,E3]� 

P.V-1:5'  CGT GAA AAT CGA AGC TAT CGA 
P.V-PCR PV-2:5'  TCC  CTG CTG CCC CGC TGT 
TGC 

DNA +,��,E3]� �&/40,�9. 2L +����!���� � yl0,��
 ���. H��130 �8 � b* � �Yk� ��19l �L >&�7/-l,6 )0 )���

)dd H2O(�Q9� ��19l �L >&�7 40,9. 2L%ks	 2�-T�� �� �! �
>7 21��J �r6 �� .

���!ks	c�0���7 �� )���30>R/�0>��1L0%���D2��R��
%16�3 �>� 2L �0�J���2!6�^\)��30>R ��� v��/���D

%16��3 2�R�� �>��� 2�L �0���JD�� 2�!6�^������m	0 ���
�&�J)�M* 217� 2L�&/�� n>&��16��3 2R��%�0��J 2�L
 �>����A�2���!6�^\���� 4>���7 H����,< ���B�2���R��

%16�3 �>� 2L \�0�JA�2!6�^\�����I6 4>�7 H�,< ���%
��B�%16�3 2R�� �>� 2L �0�JD���� ��� v�� � 2�!6�^

�-s��3 ����	)�>�Hybaide (>7 0�R0.
�K,m"�PCR ��#!���6* )�,����1s�0 c�3,	 �7*��s 

>6>7.)���J* �t v� ���0>6�130 ��,�r9� S��0 2�L �E'!3 
>7 :��Q130 �z6� #!�*/DNA �L)0 :��Q130 �,�m"� v�

>�������L +,�>��!	0)u���� (���r-M ���Lmg/mL �/���,��@
���J .��� `Q9L w0���� �,6 �L �t �&%S!�L��� �L y�3 �
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���:�\:��E7D\#!�����

��� 

y��s. >����K,� �0����L/>�7.��O8Z 2bp ��A)base pair (
 2��O8Z � +����!������ +,��,E��3]� �,���Tbp ��D �,��R�

yl0,�� +,��,E3]� � 4�(6 �t �� 0�%>6�0� .
:>�99l �O6�E� �,�T +>. 2l �30 �!a,	 2L +)K ��&

 ��PCR )��3��s7* � #!��6* �L/4tHLA-DR ie�(�
fER ��.]<0 2!-$ y�3 � >7 +�6 c3,	 :>7 /��* �0#��0

/���* �ASPSS  )0 � ����J �0��Z H�!-"	 � 2��#[	 ��,�
4,�)* /�& �$ ���[� ���(!� P�!Z� :�0� H�!-"	 /0��L ��&

>7 :��Q130.

����� ��
2O��8� S�0 ��D�� ��Q6 ��L ��!'6�!%9�3 SB/�±B/D�

>6��$ �$�7 ��3)��>R�(.

W�!4�:$2g,�"�4 ?�6(*H2�� h���"��S� ��2� C

�'�*D ��2� i,�	�(!"A!$��

�!�9R ���D��A/��%
4)���/��%

���K�� 2 L�3�D/�%
���K�� 4���� 2 L�3�D/�%

���K�� )0 /�!'(!� 2 L�3��/�%

2 L�3
�6,N3 

 <�9� ��%�� 160 2$
4* �� ���K�� %-"�

��0� �,R�
A� �/�A%

 <�9� ��%�� 160 2$
4* �� ���K�� %-"�

��0>6 �,R�
D�� �/�D%

*%�,N3��N!� `���) 4,�5 X!e�a � �)��6 ��1�J
 +�E	 %8!"�D�� 0>&0 ;-<�0�/4,5\�70� %Q9� 2[!16.

)B/�(%��%16* �,R� �r6 )0 �Q6 >�6�,L �Yk� ���K�� /��L .
%16* �r6 )0 ��0,� 2E& `����)* � >�6�,L %�Q9� ����K�� 4t

PCR �L/��&�J)�M* � y$0,��� +,��,E�3]� %�@�m150
 ��70� %�Q9� 2[!16 2O��8� ��,� �0��0 2E& /0�L +���!����.

%��16* %��60�0�� 4�1��30 )0 2�� 89� �� �� �����K�� H��'60 /����L 
4�1�d,-L � 4��1�!37 ��0#J 4* �� ���K�� �� 160 2$�:>

W�!40:�5#@ �#(�(*6 � )��D �5#@ =U=2, *��'( �� ��9�� %L#(
 � �S�V�PCR =�5'( ;( ��S7� �� �� =@ �� ��9�� W��5#( �I

��(!# �24� ��9�� W��5#( �I >:�7� � �!	 N�(�H.

�'�*D ��2� i,�	 �(!"A
%I

�5#@)��D
CGj�

�5#@=U
CGj�

4* �� ���K�� �� 160 2$ P<�9� ��
�30 :>(6 ��0#JD�� �D)�(�

4* �� ���K�� �� 160 2$ P<�9� ��
�30 :>7 ��0#JAD �)�/B(�

H$ fERD����)B/�(�

W�!4
:�5#@ C�"R� ��D =�H!77I(!�( �� )��D �D � *�5+� /W�( 
��D�' 

=�H!77I(!�( 
�5#@ )��D W�( ��D =�H!77I(!�(

*�5+���D�' �D 

%16*/��L
%Q9���A)B/��(�AD)B/��(BB)�/��(

%16*/��L
�Yk�B)D/�(�)D(A)�/B(

H$ fER�DD)���(�A�)���(�D)���(

W�!48:�5#@ C�"R� ��*H �� )��D k<5Y� �#2, )�� 

=2, ��*H
�5#@)��DAOBAB

%16*/��L
%Q9�

��
)�/�D(

�D�
)�/�A(

���
)D/�A(

��
)A/��(

%16*/��L
�Yk�

B
)A/A(

�
)�/D(

�
)B/D(

�
)�/B(

H$ fER ��A
)���(

��D
)���(

���
)���(

�B
)���(

 <�9� �%��0>�6 �,�R� ����K�� �� 160 2$:>��* ��>�R ��
�30)��>R�.(%16* �,R� �r6 )0 \���K�� 4t �16��!E�30 ~

� %8!"� 4,5PCR �Q9�%�,�L.%�16* �� ����K�� /���L�
)�/B(%��� 160 2$ 4�130 )0 % <�9� �� �6,N3 2 L�3 �L �Q6
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4,5 4�J>99$0>&0 �� ���K�� /�'��L�M 40��NE& � +> � %O6�@ H!.�E30

��� 

\�,�L :>7 ��0#J P<�9� 4* �� ���K�� �L� � ���H�D)�(%
Q6�0��0 )0 �/>6�,L S$�3 4�130 2! L �� 2$ >7 :>�� %��� \

S�0 9O� /���* �r6 )0 n]150�Y6 �0���,.)0���Q6�2�$ /�
%16* /��L4* �� ���K�� �&�,L �Yk�\)�/��(%�A���� ��Q6

 >6�,L�%9�3 S!'6��!�D�� >91�70� ���3 /����* ��r6 )0
�]150%�70>6 �,R� 40��� � 4�6) S!L .�� 2 L�3 �� ����K

�/�0��0 )0 �Q6 %�16* 2�$ /���L /� �� ,�R� �,�L ��Yk��
0� ]1L0 ��3 � �70��D��%�9O�B2�O��8� )0 H�YZ ���3

�,E6 +].0.%16* ��L 4,�5 4�J>�99$0>&0 S!�L �� �Yk� /��L
2 L�3)�/B(%�E1��� 4�J>99$0>&0 )0)D/�(%��0 ���L �)D(%

:��J 23 S�0 S!L n]150 %�� �,L �	K�L >�@�� 2L 2R,	 �L
 2 L��3 �L � �E1�� \��0 ��L F!NQ	 2L 4�J>99$0>&0 �9O���0�

�,Y6)��>RD(.
%16* %6,�5 :���J �� ��Yk� /��LAB 2�! L 2�L �Y��6

:��J n]1�50 /����* ���"� )0 %��� �,L �1(!L %6,5 /�&
9O��70>6 /�0��)��>R�.(

��� 
/��E!L �� 160 /�&�� 160 HL�Z 2�-ER )0 4,�5 P���< )0

F!�>6*�!M /�&�,($ �� ���K��\���!6 />R ���) HN(�
L �2%� ?�Q	0 ��>6 {��5 %��!�0�oR P<�9� �� %�� \>1�0

)F!�>6* P<�9� (�30 />R >�>I	 F� ��0 �,R� �L :)���0
%60�'6 /�& J�#L%X&)>�0 � �!	��& �� 160 4,d\2�L �1E$

4* �30 :>7 2150��� �& .���,@%	)0 y�� /����K�� 2�$
4,��5 P����#	\���L :�]��. 4,��d ���30 />��R ���85 F���

 � %170>IL �]N(� /��E!L%� ��[�0 :>6�!J /0�L 2l >9$\
%� ��0,� )0 %�OL �� >7�L X& :>9($ >60,	)��.(

c�0���7 2��L 2��R,	 ���L 4�1���d,-L � 4�1���!3 4�1��30
 ��>�T ����) �O�3� \{�5 %��!�0�oR��B��� �1�,�-!$

2$ fL�� �/��%�L 0� �,($ H$ �T��� 2{��m150 �,�5
X& � :�0� 4�1�3�I7 ��L /�0,R � 4��J#��& � 4����$ /��&

 _,!�7 ����K�� ��r6 )0 2�$ 4�1��6�o�0 � 4�1�$�� /�&�,($
 X�& \>�6�0� %�K�L 2�$ %J>�6) c�0��7 S!�9d��%/0�0�

 %��13�� � /���(. %J>6)>91�&\/��&���	 � �������
 4�1��30 H��50� ����N� ��,��R� � ����IL�d %��"��Q	 P<���9�

\�I��(60��0 �������� \�����(. 4����$ ?]��(Z � ?]!��� 2��L

4�1�6�o�0 � 4�1�$�� /�&�,($))0 :��(19� ����* G��30 ��L
����>� 4��)�3 ���* �E�Z �2��6�L /#��� 4�1�30\�0>�O	

������ 4�130 4��� �� �&\�ABD�BD ���3 F�� �� ��,�
L�R �0>O	 �'6�!L 2$2L %��R 2�3,1� �,< c�D/�/0��L ���L

 �L�R � ��30 4�1�30 S�0 �� ��3 �� �Q6 �&2x���5 %���R
 %6�130��A���%�9!�) \%�0,�& /��&)�� P���< )0 �Q6()0

��0� �0�Z />R �85 ��O� �� ���K�� �r6)�DC��\�.(
jK,@0 %3��L 0� 4,5 �� 160 � ���K�� �� 160 �85 %1Z� 

\X!��E6 X!7�L 2170� �r6 �� >��L 0� 2Y9R ��:
��0 +�� � :>�99$0>&0 ie�7 �L |�Y	�0 �� ���K�� �85

 � i!e��(	 2��-ER )0 4,��5 ���� 160 X1���!3 /0���L ���85
4�J>��99$0>&0 ����>���)��(.S���0 �� j���3�30 ���R � c��5 

%(� y���3 �� %	��Q1� /�& ��0� �,�R� 4,5 �� 160 /�&
&�,��($ S!��L �� %��(� � c��5 S���0 ����!M � F!�>��6* /�

�30 ���Q1� F!�>6*.
L 4�J>99$0>&0 /�'��L�M �&�,($ )0 /��!�L �� 22-!�3�

2��9(3��\/���E!L )0 /�!'�(!� �� +>�Z �I9	 � S!��0 /��&
 ���30 �����K�� 2��-ER )0 4,��5 P����< )0 2��- 19� .�,1��3� 

�0HEO 4�J>�99$0>&0 n��T /��&\:0� /�'���L�M 2�!��0 ���$
 2$ �30 4�J>99$0>&0 ��L ���T ���7 � 2�ge���	 G��30\

�L 28L0� �� ���K�� �� 160 �85 2�L ������� ��� � �6,N�3
 #!5���K�� P<�9� 0�%� ie(� >9$ .�0�3 /�& 2�$ %�EI�

 |�Y	�0 S�0 ���,7 :>!3�� >��L\%��!�0�oR 2 89�)% <��9�
 ��0� �,�R� P<��9� S��0 �� ��� 160 :, ��L �85 2$(�,�< \

\]1�L0 2 L�3 \���Z0 �>� �,1�3� P�Y<�L 2�$ �0H�EO /��& 
AABB (American Association of Blood Banks) �FDA 

(Food and Drug Administration) �0>6�130 ��4��)�3 /�&
40��0 4,5 �� 160\2 L�3 %�� �.�L ���K�� 2L ]1L0 2�$ �,�7

L :>99$0>&0 20� �,<�0>&0 )0 X/n�O� 4,5 /�0���0 � �,7
�6,N3 2 L�3 2$�\>9170� ���Z0D2�L ������� � ���3
L #!5���K�� P<�9� 2HZ0>�T �>�AF�� ��	 :��� )0 ���3

0>&0/%� n�O� 4,5 >6,7)��\��(.L2��& 2�d�J ���T
 ��� S��	���E1.0 H�L�Z )0 %N� 2��9(3�� /�'���L�M /��&

�30\4�J>�99$0>&0 ��0semi-immune 2�$ %6�J>�99$0>&0 \
>91�& #!5���K�� P<�9� >�,1� S��0 �� %6K,�< �>�� �� �

%� %J>6) P<�9� `!�6 ���O� �� ���N� �,< 2L � >6��$
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���:�\:��E7D\#!�����

��� 

\2YT��m� +�'9& �� 2$ %6�J>99$0>&0 �� � >6�,L 2(� 2 L��3
%E6 �<�5 2L 0� ���K�� +,IQ� ��� +>. �-. 2L �� � >6��*

%E6 %13�� �3�� \�0�3 4,�5 ��]�3 /0�L /�85 >9&�
%� /�'��L�M ��� S�0 �� >97�L)�B\�A.(
\P! "	 S�0 ~��16 PL�8� %�16* %�60�0�� %-$ 40#!� /���L 

�����K�� B/�%�,��L�/�0����0 �� �� �6,N��3 2 L���3 2��$
�E�Z /�& L,9R%4�130 \>91�70� 0� 40#�!� S��0B/B%2�L

>�* �3� .O��8� ��2:>7 +�[604�1�L�. ��\�!O�a� 2$
2L���(� %N�t,�,!�>��!�0 ��0� 40����0\A/B%4�J>��99$0>&0 )0

%16* � �Yk� /��L>9170)��(.%�60�0�� H�L� � �� %�16* /���L
\�����K�� 4�J>��99$0>&0 4���!� �� 4�1���-'60 2�� 89� F��� 2��$

�30 F!�>6*�!M �/�%�,L)��(.~��16 S�0 �0� 4�(6 2O��8�
 )0 �Q6 F� c � 2$��%16* ��� \�Yk� /��L �� ���K�� 2 L�3

B��3 217�J170� 2�30 .��� S�0 �� \/�'��L�M �0>�O	
6�J>99$0>&0 )0 /���)%`9$0� 2$%16* ��Yk� /��L >91�70�\

25�d )0 0>&0%� x��5 2$ >6,7 \��0 S�0 �,�YE$ 2�L �[9�
F� )0 4,5 :���(� � ����>� /0�L 2$ %	]N(� � n�<

 %�� 21�70�J ���9$ ;!	�	 S�>L 2$ %6�J>99$0>&0 >6,�7 2�L
%� �,R� \>�* >&0,5 7>.4* )0 �R�%%16* 2$/��L ����K�� 

��3 �	 >OL �& %�� %Z��L 4>�L �� /�,�YIL )0 >�6�� ���0,��
%16* 26��(6 � :�,�Y6 H�'60 %�-O� �,��T H!�� \�Yk� /��L

semi-immune %�>7�L\%��L 40,	 %3��L %�16* 4t\��.�L 
�	 >74,5 )0 /�1E$ �0>O	 �&%�0>&0 /n��m� 25�d )0

>6,7 x��5 .>�7 2�1QJ #�!6 j]YZ 2$ �,< 4�E& 2�O��8� ��
 \�a�T %�16* 4�J>99$0>&0 %60�0�� ��0#�J �Q�@ ��Yk� 4t

>7 �PCR 26,E6 �,L %Q9� �& .��0IL�(� 2O��8� ��%�� 2$
�,L :>7 +�[60 4�1�L�.\�/�%��0#J>���J)�B(.

O��8� ��2/�& %Y!$�	 ��� )0 �-1e�`���)* %16* 4t
%16* �/��L\:>�7 :��Q130 i!e(	 /0�L ��30 :>&��(� �

�7>:��� :%���3 �0��!!o	 )0A/�±�/��)�� 2��L�/�±
D/�:�	,$ )�� �	:>7 �30)���/�p=)(��(.

�0 2O��8� ��!�>!t,�,�s%O�a� ��,� �� 2l!�K�� ����
0 ����< �� 40�%���3 ��&/�D��C�D�D :>�7 +��[60\��

�E�Z �&�%)0�� 2�-ER )0 �,�(l 4�1�30 ��&/\4��J#��&
3!4���l � 4�1�d,-L � 4�1�\L!��E/�L2�0 ��,�@ �!�>%

�30 :�,L �.�0 2L �/4�J>6��'6\)0 ��Q6 �0#�& >@ ��>T

�&�I7 � �&�13�� 4�9l�3/�K�� 2�L ?�7 b,9R 2 89� �� �
>6�,L :>7 ]1Y�)��\�(.\4�!�����0 2O��8� �� )0 /��0,��

 �� 160�K����< )0 ���0#J 4,5 P:>7 �\L 2l!X�& �1�( )0
�K�� _,6��30 :�,L 2)B(.���T ��%0��L 2�l/0 ���Y^0 ��S

\�.�0 �%�L�6 4,�5 :>�99l0>&0 �� �! ���)* #�`�,�7���
	�,@%�K�� 2L ]1Y� 2l����Y^0 4,5 P��< )0 �� 160 \>7�L

%� ���J M �� �!0 ���S��,�@ 2�L S1�70� n��@ 2 L��3
�#	�4,5 P\E6%40,	 �� 160�K����< )0 �����Y^0 0� 4,5 P

�,E6.�L n��� 0�0�7 �� S��0 c�!�>%\�0���0/4,�5 2�l
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<%��3 ��&/�BC���3��L ��,�� ��%�K�� >�6�� �� �� �
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L 4* )0 2� ��� F� 40,9.N��� �L HE �'�� /�& :��Q1�30
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F!�>6*\%16* %3��L ��� 0 ���9l �� 0� /��L �� �L ��� S2
��� � :��$ �,�0�� 0� ���K�� 2 L�3 2$ /�0��0 �	 ���J ��l

 ��7 �30 SNE� ��T0�0 0� %13���&>6 29>\:>���6 21��J
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Malaria screening of blood donor in Zahedan 
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Abstract 
Background and Objectives 
Transfusion transmitted malaria is an ever present risk in endemic areas and the real threat  for 
blood safety. There is a need for an effective malaria screening program and development of 
donor deferral criteria for the country. We evaluated the potential usefulness of Elisa screening 
for malaria antibody and antigen, thick and thin blood film, and polymerase chain reaction 
(PCR) among Zahedan blood donors. 
 
Materials and Methods 
A total number of 384 blood donors in Zahedan  in 2009 were screened for malaria parasite by 
thick and thin blood film using giemsa staining technique, Elisa  antibody and antigen test, and 
PCR. 
 
Results 
The overall malaria antibody prevalence was 4.7%. In blood donors living in endemic  regions, 
where there were reports for local Malaria transmission, the rate was 7.9%. The results of all 
antigen test, thick and thin blood films, and PCR were negative. 
 
Conclusions 
The present donor deferral system seems optimal at present; however, a small risk of 
transfusion transmitted malaria remains. In an endemic region like Sistan and Baluchestan the 
use of Elisa antibody test was an interesting alternative for the screening of blood donors. 
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