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 ���� "���#�$ % 

����
,�� (.  3K�4 � ���1�� ���K . ���Af  ̀ .�+� 

��>� ��� )001/0 < P (��'. ����.  

Z��%� 5�-V h�����. 1�B ���O%�  ��+L-��  �+���'� 

�� \.1' 5 91�) ���.  

  
���� 2 .�	
��	 � ������ ��������� ����	&� '�"( � ���)� *+�, '-.�/ �� �� 0��� ��" ����)  

����  
�	���� ���� �� �	���	� �	���� ��	�  
����	�� ± �	�$� ! �"�   ����	�� ± �	�$� ! �"�   

�:#1 "3= 1 66/129 ± 60/262 04/83 ± 93/164 
�:#1 "3= 2 73/181 ± 87/376 61/75 ± 80/224 

�>=�6 ? ��@=  45/4 ± 30/13 79/4 ± 40/22 

�>=�6 ? ?�#= ?���.9
 88/3 ± 00/33 65/5 ± 30/45 

�>=�6 ? (?�A!��B) ?3.<C1 ?���.9
 11/1 ± 83/8 80/1 ± 36/11 

�>=�6 ? (���9
D� ) ?3.<C1 ?���.9
 04/1 ± 76/12 62/0 ± 43/14 

�>=�6 ? ?�#= ?���B� 27/4 ± 13/23 80/4 ± 80/29 

�>=�6 ? ?3.<C1 ?���B� 75/3 ± 13/13 84/4 ± 36/19 

  
���� 3 .�	
��	 � ������ ��������� �����2��2 ������ �� �� 0��� ��" ����)  

����  
�	���� ���� �� �	���	� �	���� ��	�  
����	�� ± �	�$� ! �"�   ����	�� ± �	�$� ! �"�   

E.F�	1 A� ��G36 29/3 ± 05/13 78/2 ± 36/7 
30/0 ± 16/0 12/0 ± 03/3 

E.F�	1 �� ��G36 79/4 ± 76/18 92/2 ± 72/10 

30/0 ± 38/0 28/0 ± 21/0 

E.F�	1 ���H ��G36 21/5 ± 11/20 56/3 ± 28/12 

41/0 ± 34/0 28/0 ± 21/0 

E.F�	1 I9� ��G36 08/4 ± 15/15 35/2 ± 21/10 

33/0 ± 45/0 23/0 ± 22/0 

E.F�	1 J
 ��G36 06/4 ± 86/23 04/3 ± 57/14 

31/0 ± 40/0 16/0 ± 10/0 

E.F�	1 8�� ��G36 92/4 ± 23/28 73/4 ± 15/17 

25/0 ± 55/0 26/0 ± 21/0 

  
���� 4 .4���� 5	+�( 6������ ��	&� '�"( � ���)� *+�, '-.�/ �� �� 0��� 7�2�"2 8�9 ') ����:� �;& � <=��  

	
����  F � ��� P � ��� ��%&' � �' ��	�( 

�:#1  "3=)1( 06/12 001/0 17/0 92/0 

�:#1  "3=)2(  90/17  001/0  23/0  98/0  

�>=�6 ? ��@=  03/58  001/0  50/0  00/1  

�>=�6 ? ?���.9
 ?�#=  47/96  001/0  62/0  00/1  

�>=�6 ? ?���.9
 ?3.<C1 )?�A!��B(  57/42  001/0  42/0  00/1  

�>=�6 ?���.9
 ?3.<C1 ��9
D� )�(  55/56  001/0  49/0  00/1  

�>=�6 ? ?���B� ?�#=  26/32  001/0  35/0  00/1  

�>=�6 ? ?���B� ?3.<C1  69/34  001/0  34/0  00/1  
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�� k���  %K�� ��8 \.1' 5( `.�� ���  ��+L-�� 

"�!��! .� 9.�� ��  "�+�,  l�+=  91+
  ���+�  H�+G�� 

i�J�++L o�++� "1++�J ,� s�++VJ ���++�) �++�>� ���   

)001/0 < P (�� 1
�� .���g�8 `.�� "�#��  ��+PA 

.� 9.��  � #' i�J�L  0+� . .�  (�+%!�4 ��  ���+� 

(i�J�L ��>� ��� )010/0 < P (���.  

  

)"�  

�� *8.TE �Q�4  �  �+����  ��+8��L-��  �%A��+
 

"�!��! $%M�   +�  ��+�����  �#+O� .   +���^� � ")  �+� 

��L-�� "�!��! DJ��  %A���E 1
 .Z��%� "�S� ���  ! 

��8��L-�� �%A��
  5��+
  ( +'�   +3K�4 �  (\�+>K 

 3K�4 � ���1��
 (���K  3K�4 � ���1��
  ���Af+ 

)��.)��++� . �++���
,�� (( ++3K�4 � ���1++�� (���++K 

 3K�4 � ���1��  ���Af+ .  ��+8��!��!  �+���'� �� 

"�!��! $%M�  � �������  �#+O�   +�  ��+�  �+�>� ���� 

i�>Q � ,� "�!��! DJ�� ��� . �+&� ��  ��1+>  �+PA 

�� i�J�++L .� �++%!�4 .  ++� (�++%!�4 ��++8��!��! 

����'�  ! i�J�L 9��� ��  (1�%+�8  ̀ .�+�  �+�>� ��� 

��� .� 9.�� ��'. �
�1� .�8 (1�B  �+%4 ��  "�#+�� 

"��, l�= 91
 ���� ��� .� i�-L D8 `.��  ��+� 

.� (9.�� ��>� ��� ���.  

���  %K�� �8 �� Z��%� 5=�4 ,� *8.TE ���8   +! �� 

���  ���,  H�+G��  91+
  (1+��  D+8  �%+���  �+�  1+
�� . �+�� 

*8.TE �8  �  ���^� � ��8��L-�� �%A��
  "�+!��! 

$%M�  � ������� �#O� �� "�!��!  DJ�+�   +%A���E  1+�� .

���++� \�++y� Dugbartey . "���++L�8 )24 (��++L-�� 

 3K�4 � (\�>K  3K�4 � ���1��
 .  3K�4 � ���1�� 

���K . ���Af "�!��! $%M�  �  ��+�����  �#+O� �� 

�� "�!��! DJ��  ���^� 9���� 1�� .Z��%� *8.TE ")  �+8 

�7���� ��L-��  i�>+Q  �+  "�+!��!  ��+���  �M+��   +� 

"�!��! DJ�� 9��� ���.  

Holding  ."���L�8 )25 (#��  ]+^� ��   +'� . 

 3K�4 � ���1��
  ���+K . Al Serouri  "���+L�8 . 

)26(( ]++^� ��  ++3K�4 � ���1++�� . ��++8��L-�� 

����'� ��� "�!��! �� r��#� 9���� 1��.  

  
���� 5 .4���� 5	+�( 6������ � ? ��	&� �����2��2 ������ �� 0��� 7�2�"2 8�9 ') ����:� �;& � 7�2�"2 <=��  

���� *�+,' F � ��� P � ��� ��%&' � �' ��	�( 

���D 2 ��G36 62/50 001/0 46/0 00/1  

3 ��G36  73/61  001/0  51/0  00/1  

4 ��G36  07/46  001/0  44/0  00/1  

5 ��G36  02/33  001/0  36/0  00/1  

6 ��G36  02/101  001/0  63/0  00/1  

7 ��G36  83/78  001/0  57/0  00/1  

�K< 2 ��G36 56/3 060/0 06/0 45/0 

3 ��G36  12/2  150/0  03/0  29/0  

4 ��G36  25/6  010/0  10/0  69/0  

5 ��G36  77/9  003/0  14/0  86/0  

6 ��G36  45/21  001/0  27/0  99/0  

7 ��G36  07/26  001/0  31/0  99/0  
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Boivin . "���L�8 ��  �  �+S8.TE   +! ��  �+�� 

 ���,  H�+G��  (1+����  1+�%K����   +!  "�+!��!  $%+M�   +� 

��++����� �#++O� :++-|� �� ( ++'�  ++3K�4 � (\�++>K 

 3K�4 � ���1�� . ��L-�� ����'� �� �-����  �.� .� 

1�%++�8 )28-27 (16 .(Fernando "���++L�8 . )29 (

 ++3K�4 � ���1��++
 . ��++L-�� (�++���'� Carter  .

) "���L�817((  3K�4 � \�>K .   +3K�4 �  ���1+�� . 

Idro "���++L�8 . )30((  ++'� �� �� �++�� "�++!��! 

����,�� 1���! . Z��%� *8.TE ��8 ") �8 �7����  ]+^� 

�� ��� �8��L-�� ���.  

John . "���L�8 )13 (. #�� Kihara .  "���+L�8 

)31 (��  %K�� ��8  ��+A   +�  ��+'.  ]+^� ��  ( +'� 

 3K�4 � \�>K . ��L-�� ����'�  �+��  "�+!��!  9��+
� 

9��! 1�� .Kihara . ) "���L�831(( ]^� ��  3K�4 � 

(���1��
 ��L-�� (����'�   +3K�4 �  \�+>K .  ( +'� 

Birbeck . "���L�8 )33(( ]^�   +'� .   +3K�4 � 

���1�� . Idro .  "���+L�8 )34((  :�+�) ��  ( +'� 

 ++3K�4 � ���1��++
 (���Af++  ++3K�4 � ���1++�� . 

��L-�� ����'� �� r��#� 9��! 1��.  

Idro  "���++L�8 .�� *8.T++E (��++A 9.$++� �++� 

����,��  '� . ( 3K�4  � ����,�� [P� ��!�%�� ��8 

"�!��! $%M�  � �������  �#+O�  #+��   +%A���E  �+�� .

 %K�� ��8 *8.TE .� "�S� 91�8� � ��'.   +P���  ��+� 

 *��#+K�  }�P+� TNF-α )α -Tumor necrosis factor( 

�� 	��� �#O�- ���j� . *��#K� \$%A� ��  ��+L-�� 

 '� .  3K�4 � ��� "�!��! 9��� ��� )34 .( 

9.$� �� (��� *8.TE ���8  ! �� 0�! CT �L�� 

)Computerised tomography scan ( ++� �++���� 

:��) ��8 �#O� ���  "���+���   +%A���E  (1+��  �+����O 

��++4 5��++
 H��++ U�++J ��++8 (���++S�E (�8�++7G�� 

 +++���8)  �� . h+++E ��+++� . H��+++ �� k����+++ 

)Thalamus (.  %�8 ��8  91+��6 �� �� ��  #+O� ")  �+8 

918�S� 9��! 1�� )35.(  

`�>J�P� ��%M� �� ���������@ h���.,� ������O� 

)MRI �+++++� Magnetic resonance imaging( . 

�K����+++++�� ��+++++S%�� ".�%�,�+++++E )PET �+++++�   

Positron emission tomography (#�� �7����  :�+�) 

�� ����� �=�A ,� #O�  "�+g�8  a+��!�I�8 .  �+S6 

*�E ���S�E 9��� 1�� )36  .(  

 � ��� (�-! 5����  �+�-%j�  1+����  �+����  ��+8 

(�++-7�� Z�++S ��++8 (����++� ��++��-��I�8 �++
�� ,� 

(������  ��81+����K  0+�c�J��#�K��E  "�+g�8  ��+SK 

5A��  �G�' .  *8�+!  "�+��'  "�+A ��  #+O�  �+�� 

("������ �� 1���� :M� ��G�� :��) ��8 �#O�  1��+
 

)12 (10-9( . 8� 0� ,� ���  :�+�)  ��+8  �#+O�  �+� 

���1> ,� ]^� ��8 �%A��
 �� x�M�� ���.  

:��) �S6  (���+S�E  *�+E  ���+S�E .   %+�8  ��+8 

91��6 �� �� ]^� �� ��L-��   +'� .  #+!��  x�+M�� 

���� .9.$� �� (��� ,� ") ���'  ! �S6  ���+S�E .   +� 

?�@A *�E ���S�E �� ��8��L-��  �+���'�  *+^� 

�-=� �� 1���� . ������  ����� �#�� . "��,�� �8� ,� 

*�++! ��++8 �J�++� hL�++! *�++E ���++S�E U�++�V� 

�� (��
 :��)  � ��� ����� �� 1���  ]+^�   +'� . 

��8��!��! ����'� �� "������ $%M�  � ������� �#O� 

�� #�� ���M 1���� )38-37 (34 (28 (13(.  

]++^� ��  ++'� �++�� ("�++!��! ��++A �++� 1++��� 

�$LS� �� ��  3K�4 � ") �8  � 9���8   %+
��  1+
�� .

,� l�++� (�++7�� :�++�) ��++8 ���. 91++
  ++� U�++J 

�8�7G�� . (a��!�I�8 ��  \$%+A� ��  ��+>��  i+-%j� 

 3K�4 �� x�M�� ��� )39 (13 .( �+8  1+�B  ��+L-�� 
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 3K�4 � \�>K  �+&�   +�  a+��!�I�8   %+���.  �+��� . 

����� ��7�� ,� #O� #�� �� ") *^� ~1���� ��� :��) 

�++
�� ,� ��L���8/�++�!�I� �� (a++��!�I�8 ���++�,�� 

`��$�� ,�  3K�4 . ]^� �� ��L-��  3K�4 � \�>K 

�� :M� �� ��
 )11 (. :��) ��  U�+J  (�8�+7G�� 

]^� ��  3K�4 � ���1��
 ��  � 9���8 ���� )40(~  � 

���++�  ++! Z�++S U�++J �8�++7G�� �++� ,.�-L++�� 

)Sclerosis (�8�++7G�� ���++�� . :�++�)  ++3K�4 �� 

x�M�� ��� )41 (.  � ���8 5�J� ���   +!  "�+!��! 

$%++M�  ++� ��++����� �#++O� �� r,.1++�� . ���++�,�� 

`��$�� ���1��
 �� 5LS�  '���  (1�%+�8  ��+�A��K 

 3K�4 � ���1��
 ") �8 9��! ��� . 91��
 ��8 ��A 

�� �., r����K �� 1��! )25.(  

9.$� ��  3K�4 � (���1��
  3K�4 � ���1�� ��� 

"�!��! #��  � 5�J� :��) ��8 ���. 91
  � U�J  h+E 

(��� �� �$LS�  �.� .� �� ��
 )42.(  

:��) ���. 91
  �  U�+J  h+E  (��+�  �+�  1+��� 

:'�� ,.�� \$%A� �� (r,���E ��M> . ���� .   +� 

��� �-! q���� 9��� ��8  ���1+��  ��+
 . :�+�)  �+�� 

( ^P�� ���g�8 `�16 D�G .  ��.)��+�  ���1+�� �� 

*8�! �� 18� . �� ( G�%� ��.)���  ����+@ ��   +! 

q��! 91�� (��� 5%j�  �+�   1+���� . 9.$+�  �+�  (�+�� 

:�+++�) U�+++J  +++���8) �� #+++�� 5L+++S� �� q�� . 

 "��,�+�  �+8�  ��.�+@  91+��  91+
  w+��  q��+! �� 

1�1S �� 1�! )8 .( � ���8 5�J�  �+��   +!  ��+L-�� 

��� "�!��! �� i�J�L ���1�� ���uK (91�g�E ����� 

i�>Q ���.  

����� ")   +B   +!  }�+P�  (1+
  "�+!��!  $%+M�   +� 

������� �#O�  � 5�J� :��) ��8 ����,  !  � ����� 

i-%j� #O� ") �8 ���. �� (��
 ]^� ��8  ��1+>%� �� 

�� ��8��L-�� �%A��
  ��G �� 1��! .��� ]^�  (�+8 

(������++� ��++L-�� �-�++@V . ���++� ��++8��L-�� 

9��,.� � ") �8 �� �V ��ef ���6 �� 18� .���  B �� 

��� *8.TE "�L��  ���^� � ��L-�� �%A��
 "�!��! 

$%M�  � ������� �#O� �� 54���  i+-%j�  ���+��� . 

#�� ��L-�� �%A��
 ") �8 hE ,� ("���� D8��K 1S� . 

��� ,� ���.1V� ��8 *8.TE U��V� ��  (��+
  �+�� 

 ++%K�� ��++8  ++� �++�� 91++�) ,�  ++>J�P� � Carter . 

) "���L�817� . (#� Kihara  ) "���+L�8 .31 ( "�+S� 

�� 18�  !  ̀ �$%+A�  �%A��+
  �+��  "�+!��!  �+L�� 

��� ��1��E 1�
�� . � ��1�B \�� 1>� ,� ������ #�� 

�6�� 1����� )31 (17.(  

,� ��� (.� ��&�S�E �� ��
 �� *8.TE  ��+8  (�+) 

9.$� �� �%A���E  �  ��+8��L-��  �%A��+
  "�+!��! 

$%M�  � ������� �#O� �� 54��� i-%j� (������ �� 

�++&' ��.1++ 5++L.�E ��++8 #++!��%� �++� ����,�++� 

��++8��L-�� �%A��++
 �++�� "�++!��! . ����++
,�� 

�++Sj��e� r.� ��++8 i++-%j� �++� ��++M&� ��>++Q. 

��L-�� �%A��
 ") �8 H�� ���8  %
���� ��
.  

  

-� ���. � �,/'  

,� ����  "�+!��!  �!�+
  91+��! ��  �+��  *8.T+E . 

��1J�. ") �8 . #�� ,�  �-! � "��!��! H�%V� "�%������ 

�,�� "�%��&
  "�.��+� .  "�%+������  H�+��  �+-� )F (

"�%��&
 ��&��B  ! �� ���'� ��� *8.TE  ���+L�8 
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Abstract 
Background: Cerebral malaria is the most common parasitic infection of the central nervous system. 
This disease is more common in children than adults. Cerebral malaria could cause neurologic injuries 
and cognitive deficits. The aim of this study was to assess cognitive function in children with cerebral 
malaria and to compare them with healthy children in Sistan and Baluchestan Province, Iran.  

Methods: The population of this causal-comparative study was children aged 7 to 12 years in Sistan 
and Baluchestan province. 30 children with cerebral malaria and 30 healthy children were selected 
from Razi hospital in Saravan, Imam Ali hospital in Chabahar and centers for children in these two 
cities. They were assessed through the Color Training Test (CTT), Working memory subscale of 
Wechsler Intelligence test for Children (WISC-IV), Rey visual memory test, Rey Auditory Memory 
Test and The executive functions Tower of London Test. The data were analysed using multivariate 
analysis of variances (MANOVA). 

Findings: There were significant differences between the two groups in attention (P < 0.001), working 
memory (P < 0.001), immediate visual memory (P < 0.001), delay visual memory (P < 0.001), immediate 
auditory memory (P < 0.001), delay auditory memory (P < 0.001) and executive functions (P < 0.01). 

Conclusion: Findings indicated that cerebral malaria causes deficits in cognitive performance of 
children with this disease. 
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