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Abstract 
Background: Alzheimer's disease is known to be a serious burden in all communities throughout the 
world. It affects both interpersonal and social relations. Since the disease has usually a long and 
progressive course, the need for caregivers is increasing. The aim of our study was to evaluate the 
relationship between the predisposing factors and practice and demographic variables in caregivers of 
patients with Alzheimer's disease.  

Methods: In this descriptive, cross-sectional and analytical study, the data were collected using a 
researcher-made questionnaire. Validity of the questionnaire was approved by experts and its 
reliability was checked via Cronbach's alpha. Predisposing factors were studied with 30 questions on 
knowledge, 14 on attitude and 15 on practice. The relationship between independent variables and 
predisposing factors were examined using multiple regressions test. 

Findings: 92 percent of all caregivers were females between the 41-60 years of age. Most of them did 
not complete their secondary school trainings, were married and were already house wives. The 
caregivers’ knowledge was rated as good while their attitude and practice were assessed as moderate. 
The difference between mean scores for caregivers' knowledge and their education level were shown 
to be significant (P = 0.009). There were significant differences between the mean caregivers' attitude 
scores and their sex (P < 0.001), age (P = 0.001), level of education (P = 0.001), marital status  
(P = 0.006) and duration of caregiving (P = 0.002). There was no significant difference between the 
mean caregivers' practice scores and variables (P > 0.050). The caregivers' knowledge scores showed a 
correlation with their practice scores. 

Conclusion: Since the majority of caregivers were shown to be women who were not usually skilled 
workers, social support especially in terms of physical and mental health for such women, and also for 
the patients’ family members are of high priority. 

Keywords: Alzheimer’s disease, Caregiver, Knowledge, Attitude, Practice, Predisposing factors 
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)BDI-II ��"�O '�� :(     ���. ��>�8��	 ���.  ����  �
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 ���=��� � �
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 ����1�	
�	 ���
 ������ � �� ����� ��� � ���� �
 ����� �� � � ��!���� . 

����� 
������ ���� �
	� ���� 

t P 
 ����	��± �	��� ������  ����	��± �	��� ������ 

(���) +� 42/3  ±  91/21 01/3  ±  25/23 01/1 - 320/0 

��.��! /� �0��1 +� 92/1  ±  91/3 80/1  ±  16/4 32/0 - 740/0 

������ 2.� �	0�34 5 09/4  ±  33/10 89/2  ±  75/7 87/1 080/0 

������ 2.� ��6�7 5 79/1  ±  50/12 47/3  ±  50/11 30/0 340/0 

2.� ������ �891 5 20/3  ±  33/6 67/2  ±  66/5 55/0 580/0 

 :��;�	0�34 94/2  ±  83/9 00/4  ±  33/9 34/0 730/0 

��6�7 :��; 88/3  ±  16/13 77/2  ±  33/12 60/0 550/0 

  
 ����2$%&�� $� �
 '(�)* ���� �
 �
 �(����� ����� �� � � ��!���� . 
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������ ���� �
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��� � �!" #� � �!" $����� ��� � �!" #� � �!" $����� 

 ����	��± 

�	��� ������ 

 ����	��± 

�	��� ������ 

 ����	��± 

�	��� ������ 

 ����	��± 

�	��� ������ 

 ����	��± 

�	��� ������ 

 ����	��± 

�	��� ������ 

AMT 

���<�!� 38/1  ±  50/3 83/1  ±  50/5 12/1  ±  00/7 08/1  ±  58/3 28/1  ±  25/3 50/1  ±  41/2 

�=.>� 5� 43/1  ±  33/3 44/1  ±  58/2 21/1  ±  75/1 37/1  ±  08/3 67/1  ±  58/3 83/1  ±  08/4 

?3@ ��A � B 40/1  ±  17/3 85/0  ±  00/1 62/0  ±  25/1 58/1  ±  83/3 31/1  ±  92/3 11/1  ±  16/4 

BDI-II �B� 84� 82/4  ±  83/27 07/6  ±  00/17 18/4  ±  91/12 63/3  ±  92/25 60/4  ±  92/24 66/4  ±  91/24 

RRS 5 	4 ��.C�� 21/6  ±  66/41 85/7  ±  25/29 73/6  ±  41/26 69/7  ±  08/38 87/9  ±  25/36 74/10  ±  75/53 

AAQ-II  

D�7 " E 0F� 34/6  ±  50/27 12/7  ±  33/25 58/5  ±  16/20 70/3  ±  50/15 18/4  ±  41/15 51/4  ±  75/14 

:�1  5 3B

:GH� 
83/1  ±  08/3 05/1  ±  75/6 12/1  ±  00/7 03/2  ±  83/2 09/2  ±  25/3 74/1  ±  16/3 

�=I8� DJ  5

�>K9� 
73/1  ±  50/6 92/2  ±  00/10 57/2  ±  50/10 06/2  ±  91/6 17/2  ±  75/7 19/2  ±  91/7 

SPSI-R 

:�1  5 3B

��9� 
56/1  ±  50/8 52/1  ±  16/6 49/1  ±  33/5 73/1  ±  50/8 83/1  ±  91/7 33/1  ±  16/8 

����	L MG� 33/1  ±  83/6 55/1  ±  66/4 16/1  ±  58/3 40/2  ±  83/5 50/2  ±  58/5 92/1  ±  08/5 

�@�9�1� MG� 54/1  ±  25/11 13/2  ±  25/9 62/1  ±  08/7 97/1  ±  50/11 50/1  ±  91/11 64/1  ±  16/11 

AMT: Autobiographical memory test; BDI-II: Beck depression inventory-II; RRS: Ruminative responses scale;  
AAQ-II: Acceptance and action questionnaire-II; SPSI-R: Social problem-solving inventory-revised 
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�A�� ��& �� ������ ���  �� 
� y��O �����8; � O�>����� 
� 

�A�� ��& ���	 ��O�� 9�����8; 8�	���	�� 0��H���F [���F 

#��.4��"�  ��	  
���H ��=Q�� 
��� �R��$��� � �����&$��9 

������� !1&�  	 ;�9��= 
����� ��$�9  (��=#I�  �	�<�� 

� k�YQ�� 4O��� ���
 #F�=.� � �X  ,m&� ��1@	  �!$�.  

  ����8; 8� �E�X {��#�Kolmogorov–Smirnov 

 ���� ��=7� ��O ���	 J���� � ���8; yO 9�7 ���8;   ��7

 +7 
� ���>�O {��#� �    J�����  �<�#� 
� � �7��b#� �

�8���� ���8; .��	 {��#� ���	 ����  ��b#� 
� 
��� ��7

AMS ��O 
� yO 9���8;    \
�R�� ����>�O � ���8;

  ��$�X   ��    �	 ��E�a#F� �    ��=Q� 
��H  8� �
��

��O   y�O  �	 ���8; ;    ���R�$� ����>�O � ����8    �#$��

) ���� 
�4<� .!"�ETA  8� ���X R�� ��. �E�X (

��  *F��� ��lm� �j�	 ��R��   .�.�	  

  
 ����3��
���, ��- .��/�� 0�% � . ��
���, ���
 � �( ���� �
 �( ���� ���� �
 �
 '(�)* ��(����� 1�2� ��3� ��( 

�����   %�����& '()� SS MS P ETA 

 6�! ���<�!� 5 AMS 

���.�/N +3@ 
" B 12/91 12/91 010/0 549/0 

�K! 75/74 39/3 - - 

���.�/N �"�� 

D��7 33/17 65/10 010/0 371/0 

" B " D��7 33/65 13/40 001/0 < 690/0 

(D��7) �K! 33/29 82/0 - - 

�B� 84� BDI-II 

���.�/N +3@ 
" B 00/648 00/648 002/0 354/0 

�K! 16/1182 73/53 - - 

���.�/N �"�� 

D��7 08/820 04/410 010/0 819/0 

" B " D��7 08/614 04/307 010/0 772/0 

(D��7) �K! 16/181 11/4 - - 

5 	4 ��.C�� RRS 

���.�/N +3@ 
" B 68/1870 68/1870 002/0 353/0 

�K! 97/3433 09/156 - - 

���.�/N �"�� 

D��7 52/817 48/552 010/0 414/0 

" B " D��7 19/2969 48/2006 010/0 719/0 

(D��7) �K! 94/1157 56/35 - - 

D�7 " E 0F� AAQ-II 

���.�/N +3@ 

" B 50/1512 50/1512 010/0 475/0 

�K! 11/1672 00/76 - - 

���.�/N �"�� 

D��7 36/211 11/124 010/0 757/0 

" B " D��7 58/137 79/80 010/0 670/0 

(D��7) �K! 72/67 80/1 - - 

�=I8� DJ  

PPO 

���.�/N +3@ 

" B 01/115 01/115 001/0 430/0 

�K! 63/152 93/6 - - 

���.�/N �"�� 

D��7 69/52 68/45 010/0 727/0 

" B " D��7 02/47 90/30 010/0 643/0 

(D��7) �K! 11/26 78/0 - - 

RPS 

���.�/N +3@ 

" B 55/43 55/43 060/0 145/0 

�K! 27/257 69/11 - - 

���.�/N �"�� D��7 08/86 39/58 010/0 610/0 
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 ����3��
���, ��- .��/�� 0�% � . ��
���, ���
 � �( ���� �
 �( ����  �
 �
 '(�)* ��(����� 1�2� ��3� ��(���� ($�
) 

�����   %�����& '()� SS MS P ETA 

�=I8� DJ 

   " B " D��7 52/35 10/24 010/0 392/0 

   (D��7) �K! 05/55 69/1 - - 

NPO 

���.�/N +3@ 
" B 01/42 01/42 010/0 225/0 

�K! 97/144 59/6 - - 

���.�/N �"�� 

D��7 19/42 09/21 010/0 679/0 

" B " D��7 52/24 26/12 010/0 552/0 

(D��7) �K! 94/19 453/0 - - 

ICS 

���.�/N +3@ 
" B 01/4 01/4 511/0 020/0 

�K! 97/197 97/8 - - 

���.�/N �"�� 

D��7 69/48 34/24 010/0 629/0 

" B " D��7 52/20 26/10 010/0 416/0 

(D��7) �K! 77/28 654/0 - - 

AS 

 +3@���.�/N 
" B 00/98 00/98 010/0 435/0 

�K! 27/127 78/5 - - 

���.�/N �"�� 

D��7 52/62 70/45 010/0 520/0 

" B " D��7 08/45 95/32 010/0 439/0 

(D��7) �K! 72/57 91/1 - - 

AMS: Autobiographical memory specificity; RPS: Rational problem solving; PPO: Positive problem orientation; 
NPO: Negative problem orientation; ICS: Impulsivity carelessness style; AS: Avoidance style; BDI-II: Beck 
depression inventory-II; RRS: Ruminative responses scale; AAQ-II: Acceptance and action questionnaire-II;  
SS: Sum of squares; MS: Mean square 

  

  	 d,�F {��#� ��
�; !"�  	 
��=�    ����8; 8� 9���

 �
��O �>#&1+7 ) ��Correlation partial   n��. ���G#�"� (

     �#$�� !��
��� �����&$� 0����b� 8�   :���� '��	

 0����b� '�	 � �. �$�X    ��7��b#� ����" �	 �E�a#F� �

     9���=�;  �	 !1�&� �������� 9 ,m&� �X 9���$ 
�����)

k�YQ�� � (�=#I�  ���
 ���4�O      �	 �>#�&1+7 (�#F�=�.

 J��I {��#� .��; !"�4  ��� ����      J��#= ��	  � ��7�

   ��=Q� � ��G=� �>#�&1+7 9����&$� 0����b�   '��	 �
��

  ��$�X 0����b�   ��b#� � ��E�a#F� �#�.4��" �  ���7

     ��X �	��=#I� �1�" � ��	�<� (�=#I� 9���$ 
�����

    ��=Q� � !�1~� �>#�&1+7 '��=t+7 �  ,m&�   '��	 �
��

 �$�X ���R$�     �	 ��AY=� �1" 0����b� � �E�a#F� �

     �
��O �>#�&1+7 {���#� .!�.�� ���I�  ,m&� �X  
� ��

    !�@I 9���=�;  �	 !1�&� ������� ��7��b#� �
��   �����

� �1" �  ,m&� �X �G=� � !1~� ���&� �X 
� �����

�=Q� �� ���  	 � ��1� 
�� �"
     �����&$� ��R��� �7��

   ��7��b#� '��� 8� �E�X {��#� �	 ( Y"�� ��b#� ���=�  	)

�	 .!&�� ��lm�  

  

*�+  

 5
�@e D��
 
� �
 ����&$� ���@I !.��@	 ���8�"

  
� �����+� !��.��@	 0f����� '�������X !��"�@$

��O � !"� ���� 
��6 ��@I �"��" �=�	 ��     � ���.

��' Jf#F� 8� ��), �����$� 
� J�" 2020 
�   �1�
 � 
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���6 � ���� )27(  k��H 8� .

��9�> ���
 ���
�� �7��  #F�=�. ���
� �=����  
��#$
� 

R7 !*�  	� = �7� ���
��9 ���  ����� � ��8� Q+I ��! 

��+�� ��!&=t+7 .�' ���	    �7�� '#$��� ��� 
�

���&$�� ���
� �l� �	 �7� 8 J�+#X� �	 9J�+Q� ����  ��	 

��� 	�
�+� 
� ;���=  	�
 �
 #&7�� .�7 ��=�  R��+� 

 Q��I � ��@I� �	 0fF��� ���A�   	   $�E �	 k�7 

h��$
 �����=�8�� ����6 ?��"�#� � ������ ����� ��&��� 

���
�� !"�. 

�7�NO 
�  5�<�� ��7  ��.MEST  	    ��� ���=�

 *F���  ���A� 9���� �   	    �����&$� ���1@	 
�  $�E

)17 94   ) :���"; 8� y��O _�#��"� Jf#��F� � (14 (

�� ���� ��F hG�  	 �
 ��7��.    0��Q,�Y� '��� .�7�

)17 914 94��� \
�R� (     � ����MEST    �	   ����=�

      .!�"� �lp�� �����&$� ���1@	 
� �A#�&� ���
� ��

 ��Q,�Y� 8� ���E�X {����#�  
�R��	� ���	 ����#�) ���r�X �

�7�NO ��#"�
 
� ��7��. (\
�R���F  5��<�� ��7  

) ��.17 914 94�
�	
� (  �$�X �   ��l� �	 �#.4��" �

 ���
�MEST    ��� ���� � �� �7��$MEST  
��6

 �$�X !"�     0�����b� !�,�F� ����	 �
 �#.4��" �

   �	 9 �$�X 0����b� � �7� ��1@	 ����&$�   Y�"��  �

�; '���O ���&$� ���$� �G=� DH��� � 0���<�7 
�	 ��

       ���1@	  �	 ��<=�  ��$�X ���1@	 9!���@� 
� � !&��

    ,m�&� ��X � (��=#I� � ���$ 
����� ��7��b#� � 

�� �	�=#I�     
� {���#� '��� .(�7�N�O J�� J�p") ��.

�7�N��O ) ���*16 ����728 916 94 \
�R��� R���� (  ����.

.!"� Raes  ��
��+7 � Q,�Y� 
�  ���	 ��F �  �����

   �MEST  ���R��$� � ������&$� ����f� �7��� ���	

AMS ) !"� �lp�4.(  

���A$  *X�� � O�>���  ��#��9{     ���Q	� �<=�" 5���

  � i��. 5�� �  ��+� ���$� � ���Q� 9 ,m&� �X D*#��


�� ?&	� t� � 	���
�+  	    �.�� 0��H�F ���=�   ����e

 ����&$� Jf#F��  ��A� 8��d A)� ��o Raes   ��
���+7 �

)4 5�� .��	 ( b���� ����� �1"�  ��&� �X  	 !1&��9� 

� �7��'#$� �
����  �G=��     �R�$� �  ,m�&� ��X  �	�� 

��'#$� �
����   b#� J��#= 8� ��Q	  ,m&� �X  	 !1~� ��� 

�����&$�� � 8�����> 0����G� ���7�  ��Q,�Y� �  ���	 ���r�X

 Q,�Y� � Raes ) ��
��+7 �4 (�� �.�	 �#� ��{   ��E�X

 �	 ��.� #$�  ��7�  �� 0��Q,�Y� ����  ) ��
���+7 �16 � (

Williams ) ��
��+7 �28  .!"� �&+7 (  

  
 ����4��2� 07�8� ��- �!�9:2( . ��;�< � ���* �!�9:2( =/��� � �(����� �/�� � �>�?�< � ��2� ���@	 �- � ��
�9A � 

����� 
��,� -.	/&  $AMS   

 0��1(,
)Pearson( 
P 

��	� 0��1(,
  4��)5 	+ $�

 -.	/&BDI-II 
P 

�A�.A ���"� 5��" L O�
 382/0- 066/0 - - 

5 	4 ��.C�� O� �� DP��L 683/0- 001/0 501/0- 015/0 

D�7 " E 0F� O� �� DP��L 423/0- 039/0 385/0- 070/0 

:�1 O� �� DP��L �=I8� DJ �@ Q8� :GH� 5 3B 558/0 005/0 163/0- 457/0 

�=I8� DJ �>K9� MG� O� �� DP��L 683/0 001/0 510/0 013/0 

:�1 O� �� DP��L �=I8� DJ �@ Q8� ��9� 5 3B 462/0- 023/0 145/0- 511/0 

�@�9�1� MG� O� �� DP��L 778/0- 001/0 604/0- 002/0 

����	L MG� O� �� DP��L 523/0- 009/0 266/0- 219/0 

AMS: Active memory sharing; BDI-II: Beck depression inventory-II     
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�=Q� �7�  .(�7�NO 5�� J�p") !.�� ��I� �
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  ��Q,�Y� ���	 {����#� '���� ) ��
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 #&	 �� ���; .�
�� �����+7  *F��� � �  �MEST  �
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Abstract 
Background: Overgeneral autobiographical memory (OGM) is a persistent factor in depression that 
correlates with ruminative thinking, functional avoiding and pathological executive control. 
Depression is one of mental health problems that tend to be chronic and recurrent. In this way, the 
study of the history of life is the most important point that is forgotten in previous researches. The aim 
of this study was to measure the effectiveness of efficacy of memory specificity training (MEST) on 
overgeneral autobiographical memory changing and to improve the psychological aspects associated 
with depression regarding to childhood history.  

Methods: Among 64 patients with major depression and childhood traumatic experience, 24 patients 
were selected and randomly assigned to two groups. The intervention group received five weekly 
sessions and control group remained in the waiting list. At baseline, both groups completed Childhood 
Trauma Questionnaire (CTQ), Persian version of Autobiographical Memory Test (AMT), Beck 
Depression Inventory-II (BDI-II), Brief Hospice Inventory (BHI), Acceptance and Action 
Questionnaire-II (AAQ-II), Social Problem-Solving Inventory-Revised (SPSI-R) and Ruminative 
Response Scale (RRS). Repeated measures and partial correlation tests were implemented. 

Findings: Depression scores reduced from 27.83 ±  4.82 (in pre-test) to 17.00 ±  6.07 in post-test and 
12.91 ±  4.18 in follow-up (P = 0.01). Specific memory means was elevated from 3.5 in pre-test to 5.5 
in post-test and 7.0 in follow-up (P = 0.01 for all). 

Conclusion: Memory specificity training treatment can, with reducing the overgeneral 
autobiographical memory and enhancing the memory specificity, redound to improvement of 
depression and associated psychological variables as instance rumination, avoidance and avoidance-
based problem-solving. 

Keywords: Memory specificity training, Autobiographical memory, Depression, Childhood trauma 
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M�!  :	 TCD4+Foxp3+ � 
, -��2#$  � �� ���� S��" 

"�#L �� #��,9 �� 8� �� �������Y  F. Y#�
6 48� �

 ����� Y ��  �� �]Tconv '�� ���  ����6 .  M�!�  $�#�   �	

$��C"	 ��� ��#-+h 
G ��#q   M�!�  ��
�� MH�  �	 :

TCD4+CD25  ��pR ��TGFβ 9IL-2 � FoxP3 , ��� 

�� ���6  � 4�!,A���#J  �,Treg   ������ ��)29 -27 .( �, 

 �, �Q��r'I�  ���,  ��6-9   ��H'I� �� s��	  
�ER : 

T�#�� :   
5��!��"#$ �>�� ,#��$ , 
, ��� Foxp3  ��

M�!  	: T  
),CD4+ ��. 8��I� ��,.  
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��� ��Q: t'��. � ��� : M�!��  ��	:TCD4⁺  ��

M�!  	:  &��  ����	 �:  8� ���.� �I :� M�!�   �	: 

&������� ���������	 �: 8��������I �)PBMC  ������#  

Peripheral blood mononuclear cell(  ,-�B� � �� 

���#)�M      ����Q r��!G��� /'��  ��
���� ����. �� �

 �B�'�4 	�� : > ,�4* v"Q ��� > ��� ��#�
� :  �

  M���!8� ��,PBS )Phosphate buffered saline( 

 ����h��6����6 -���� K�"���6 . �#4���� w���>#
 :

)Viability (M�!   
� �, 	# �* ��!, � )Trypan blue( 

)4/0 �l��  ��PBSH� (��$ �6  � M�!�   �	: :���� 

�#4�  w�>#
 : �,�^ �� 95  ��l��   ��H, J�R�
� ��: 

���#^ ���� -�B� � ��
A ����
�. M�!  	: TCD4+ 

 ��,  � ���! : �����   �,
�	�: �#���"� �  Y� �� ����4 
Naïve CD4 cell isolation kit II   

)Miltenyi Biotec (M�!  �� 	: &�  ����	 �:   ���.

8��I ���Q   F��!. ����6  M�!�   �	: TCD4+  �, 

K��  �!�#
����:9 ,�^ �� 96 �l�� H���$ �
�#� .

�#$ M�!   �� �H, �!l��, 	� ��Q���� :   -�B�� �

����
� ��
A )31-30.(  

MH� � : M�!  	: TCD4⁺  �� 4�h� �   �� �	

  ���n��!��"#$ �>�� �# ���$ :5    
�, 3
���
)��

���!��  
����'������ ���,:  M����!����� )eBioscience(   

Anti CD3 &	@ ;� �� 	: !> ��4   ��6 ���<#�  �

#& r6 �� MC<# ,  :��4  ��Q��  ����  :   ��
��

���?+�: �#�
�!> (*  . ��4     
��, �, �	PBS   �
� 

� ���6 �����6 2  ���!�� 
��, 3
����
)�� 
����'  M���!8�

)eBioscience( Anti CD28  �� �,  ���E��
� �#�  �

M�!     ���� :�
�, 	18   �8� �� 42� �Y 1640- 

(Sigma) )Roswell Park Memorial Institute( 

RPMI ���6 MH�   ��!R
� $�#� �� .100   �y����
)��

������������ �!��"#$ Sigma ������������# DMSO   
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)Dimethyl sulfoxide (��B�� M
����� ������2 ���,)�9(   

100  �y������>��# ���$ )Cayman Chemicals( � 

200 �!�� 
, �R��  
��'IL-2 )Peprotech ( �
�6 ��#Y 


��� �#J )7-5 :� ���l��    :���� � $,
��� �������  

37 �Q�� ���  : ��
�( -��L��  � �6M�!  	 � �� �#$ 

�
�����6#Y �
�����,: 3  ��������6 -��� 4�����h� ���  

)31 919.( 

H������$ ,����� Foxp3 M�!���  �� ���	  K�� ���,

 �!�#
���� :: �� �H,3 ���9 M�!  	:    -��6 4�h�

 ��,PBS  ���h��6 �����6����� Y�� �� �� ���,: ��	: 

M������!����� )eBioscience (Anti Foxp3-PE � 

)Miltenyi Biotec (Anti-CD4-FITC �  �#&   -�
��

M�!���  �� � ���	����L � ���,#��L���#z  M
������IgG1 

)Immunoglobulin G1 (   3�
�����!� ��, -�6 Jf��

o�� b�,
� ���L: ���#�
� . �
�,: � �#$  ���7��  ����,� 

M�!  	:  , �, �� -�6 4h�PBS   ��h��6 -���� 

��� Y �� (* �  ��,: Anti-CD4-FITC   ���� ��,   

30 A���T  �� :��4 �Q�� ���  :  ��
� o��� �� ��L: 

.���6 �
,: M�!  ���5 ��� � 	�  ��,:    -��6 J�f��

 ��h��6 �� (>:  ���n�9 ��'�
� �� ��� 4  ��l��   ��,

��� 60 �T�A�       3�n�� ��h��6 (*�  9��6 -�B�� �

.4�
� 4?Q w>{�B�#
 ��
�  M�!�  �  ����	 :  �� ��

��> �$ 1/0 �l�� 
� �#��� 1/0  ��l�� )  ���� ��, 

30 A���T� � ( -�B.�#�
� ?� ��#49 M�!     Y� �� �	

������ ���,: Anti Foxp3-PE o���� �����L:  � �����6

M�!  �l�� 	 :TCD4+ ,�� -���� : Foxp3  Y ��

 -+� �FACSCalibur flow cytometer 3
� �   ��L���

CellQuest �
� t<h�#�.  

,����  �������Foxp3 M�!��  �� ��	: TCD4+  ��

 �  , ���n��!��"#$  �#   M
���� �B���  K�DMSO � 

�>��#��$ # B�� M
���� K� RPMI  ���� � �
,�   ��
�A

.4�
� J�!8� ���: �� -�B� � ,  &�#
����> 
�j ����� 

Mann-Whitney �
,: T�# ��� :     ^'
���� �, ���� 
�	

 .�6 3n��-��� 4#?� �� 	 3
� Y �� ��� ��L��: SPSS 

 �<��� : 16 )version 16, SPSS Inc., Chicago, IL( 

    4���
� ��
��A J���!8� � ���#Ln� ������. 05/0 < P   

������"	 �� � |�I�����  :������H�  
�����7� �� ���  

�6 ���
�.  

  

���	 	
  

���l�� M�!��  ��	 :TCD4+ ,���� -������ : ������� 

Foxp3+ , ���$ H"Q�4 	:  �B�'�4  �	 :TCD4+ 


), �H, �� 3 ��� 4h� ��  ����n�   �, � �!��"#$ 

,�
�h  ��DMSO ��,9 �� s��.� �H�� ���: ��  4�6�

)05/0 > Pr����
� $���"	 ���, .( ���l�� M�!��  ��	: 

CD4+Foxp3+     �>�� �, ���n� ��# ���$   �� 
��"�

^'
��� )RPMI( ��, � s��.� �>��#��$  ,RPMI 

��L  ��H�� ���  ����� )05/0 > P(  J)�6)  :�	 1 � 2.( 

�� ,�)����� 3 �
��, -���: �L����#^ ���H�� ��, ����$ 

�� �!��"#$  �DMSO ����� ������  J)��6)3 �� � (

�
6#Y #��) , ��� Foxp3  �>�� 4��� ��# ���$  ��

RPMI 
	 9�6 
�"�    s���.� ��� ���@ ��  ��H��  ���

.���� �C"	�$ �A�� 
	 ���� , ^'
��� 4���  ����
� 

���6 )#���H� ���� ��: �� �!��"#$ �>�� �#����$  ���,

?���# T�#��  �)!, ���h���#}   4����!��"#$   ��,

DMSO �� ,#} �>�� 4���#��$  �,RPMI T�# ��� 

�#�
�(9 s��.�  �!��"#$ )87/1   ��,66/0   9��l��

05/0  =P( �>�� ��,#����$ ���H��  ���h� ���� ����, ���

-��	� :   4�U� 
5��!��"#$  ��#& �L�� ����#h�  ��

,�� Foxp3 M�!  	: TCD4+ �� �6,.  
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, ����": 	: ���.#�"�  �# �� >���� 3���� 	   W�2,

K
����� ��	����:  /����
��E � 
���# ���R� ����	� 

-�6  4� �.  ��C"	�$9 T8�� ��T  ���Q��  ��h�  -���

4 � �� ���� 	: �, 
n�� K
��� M�!  	: Treg 

, ����": 	: ���w�9  
��"� ���T� �,: ��  �	����: 

-���� ���
  :  �/�� �#�"� � = >� ��	� )32(.  

  

  
��� 1. ��	
� ��� ��� CD4+Foxp3+ ��� ��� �� ������� �
��	����  

���� �
 	� ���!���" # $	�%� �
 &'"()* �+���,� ��� ��-� �� �� ��� CD4+Foxp3+    .�,( ��/(  ��)���-( &-� &���) (715/0  =P .(  

���� �
 	� � � ��-�# �+�� 78�
�* ��� ��/9: ��� CD4+Foxp3+   $	�%� �
 &'"(* /� ) (;< &-� ���-( ��)520/0  =P .(��(�> �
 

?�@ � A(� # ��B< ��
 ���C ��	�:�*  ���+��	��/.  

DSMO: Dimethyl sulfoxide; PARA: Paramycin; RPMI:  Roswell Park Memorial Institute 
  

 
��� 2. /@�� ��� ��� 
 .� �/%%� � Foxp3 	D: �� E!�F ��� ��� T ���!�� �GH �� 	�
�" # � � � ��-�#   

:IJ 	 � � ��-�# $: �� / ��� ��� CD4+Foxp3+    KLM	
 ���!���" # 
 *  ��*$	�%� �� /��
 � ��# %9� KL�M�� ( ����' )05/0 > P .(  

��(�> � ?�@ �
 A(� # ��B< ���C�* �.�"� ± �'"( ���/(���� K�	D(� ./� ���+�  

  DSMO: Dimethyl sulfoxide; PARA: Paramycin; RPMI:  Roswell Park Memorial Institute 
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��� 3. 
 .� Foxp3 �� ��� ��� T O�: � � ��-�# � 

���!���" #  
* �-(�	A(� %9� KL�M�� ���C ���.&�� �  

����
�� &'"( ���
 #���- � � � DMSO �
 # "����!�� � RPMI 

 /9
)�� ��# �� 	� ���� �
 *$	�%� &'"( ���	� /���� �� ������� �
 ( 

)Reverse transcription polymerase chain reaction( 

qRT-PCR �+���* %9�� ���� � �� �� .�+ 
 .� Foxp3 .�,( 

.��� ��(�> �
 ?�@ � A(� # ��B< ���C�* �.�"� ±  ��QM

# A(� � �� ���/(���� ./� ���+�   

DSMO: Dimethyl sulfoxide; PARA: Paramycin; 
RPMI:  Roswell Park Memorial Institute 

  

�H'I� �� 
ER :  5i���
 ���� ��: �>��# ���$  �

 � �!��"#$ '�� �� ���  M�!�   �	:CD4+Foxp3+    ���,

 ���l���#	+h� T�# ���    ��h� }#��� � ��#�
� 

-��	� : �L��#^ ,�� Foxp3   Y ���!��"#$  4���

  ��C"	 � ^'
���� �,�$   �>�� ��, 4����# ���$  .���, 

� ��@
	#$ �H� M
��� �, 4��� s��.�� ���� ���9  ��� 

T� ��#�� �>�� ,# ���$  ��H��   .��6 ��� �n���Q �� 

>#-+ 	: �2�G�� �
,: #$�� H'I� � 4?Q �,h�

T�#�� ,� ����n B!�<� �H'I� �� 9��,�  , b���� ��

,�� Foxp3 �>�� Y ��#��$   ����l ����
�  4� � 

)34-33 931 919(. ���, '����J ��  4	���6�!��"#$  �

�>��# ���$  ���?� ���8' ��mTOR 9���#$  ��, ���� ��

#�)#
+ T�#��  ���6 ���  ���#}  ?,�h��    4� � ��,

����. �'"�R� 4!2    � ,�)�� ���� ��,���  � /��  �# 

�A:   ���, 
��!��"#$  �?� ��mTOR  ���� b����� .

3n�� T8���T ,� 
��h  �,  ����  4�h�  �y��G�  
��  �

 �
,� ����L   ���6 �?�mTOR 9 ���   �6�� ������� 

�
,: � 4!2 ��6 t<h�#$  .�6, ��B� ��C"	�$ 

�"�.  4	�6 4!2 �, 4 � $)"��  �!��"#$   ��,
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� ���:9 �#$  ������	   �	   J�.�� ��,
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8� 
�5� �� �� �#&  M�!�    � �	

 �>�� ���pR 3�2# ���$   �� ��h��   .��	�Bocian  �

 �� (> ���)"	6 "?� 4h� ������� '�� ���� Treg 
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����B� ���� )13( �H'I� }#�� , ��  :

4��6�� 4��T,I� 
��ER .Valmori � � �����)"	���L 

 �� �H, �� ���
� K��L�#& 
8� ���#& M�!  	  ��

�>�� ��pR# ���$  � �#  ������ : 
8� �#9& U)� ��
  ��

 '�!��  -�
���� TCD4+ �����, Treg  �Treg  ���?�

�� ) ��634(. .
,�  ��#���  	)33 931 (� ��L   ^	��

'���� M�!   �	: Treg , � ��� Foxp3   ���pR �� ��

�>��#����$ ��� ���h�� ����	� q���T8� }#���� .Long  �

Buckner ��, �� �� ��R �>�� ��
� ��E� ��#��$ 

8� �,�Y    �L��� W�2, 4�h�#^   M�!�  ��l��  �	: 

TCD4+CD25highFoxp3+ �� ��6  ��#$  �L���#^   ��,
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 ��!�� 
, 3
����   
���' �TGF-β  W�2,  �L���#^ , ��� 

Foxp3 '�� ��� Treg �� �
�� )33.(  

�����
 mTOR-AKT-PI3K   �� ;��A�� W��2,

'���� Foxp3 �� �� �� 9��6��n 
8�#& M�!  	: T 

-���� �?� ��pR �� : �#$ ���
 $)"�   W�2, 4 �

�L��#^ ,�� Foxp3 ��
� �� .,�
�h   ��H'I� 3�n�� 

 �� �
, 4��?Q -���6� ���i5�
 �>��#����$ '�� ������ 

M�!  	: Treg 9�� M�!  	:  �6���  -�B�� �  -��6 

����, )20-19( .���H'I� �� 
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Foxp3 �>�� ��pR ��#��$   '� ��, 4� � $)"� ��J 

�
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8� ����A 94h� ��� ��� �#& 
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� � �� 

�
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�
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� ��E� -���� : mTOR 9
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��{ �, 3�y .

�� 4 � �#$ ���
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+Treg CD4+Foxp3  �� (>3  �
, 4h� ����  �6
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+,��
��  
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Abstract 
Background: Many studies showed that regulatory T cells (Tregs) have immunosuppressive effects 
on immune responses in transplantation and autoimmune disease. Silymarin (isolated from milk thistle 
or silybum marianum plant) is a flavolignan complex with anti-inflammatory, hepatoprotective, 
antioxidant and immunomodulatory activities. Previous studies in our group revealed inhibition effect 
of silymarin on mammalian target of rapamycin (mTOR) activity in activated T cells. Among 
immunosuppressive drugs, rapamycin can inhibit mTOR, results in Foxp3 expression, Tregs 
expansion and conventional T cells inhibition. In this study, the effect of silymarin on in-vitro 
generation of CD4+Foxp3+ cells, in comparison with rapamycin, was evaluated.  

Methods: Naïve CD4+ T cells were separated from healthy individuals’ peripheral blood 
mononuclear cells (PBMCs) and activated with monoclonal antibody anti-CD3 and anti-CD28 for 18 
hours in Roswell Park Memorial Institute (RPMI) complete medium. Then, incubation was continued 
with adding Interlukin-2 (IL-2) and silymarin or its control, dimethyl sulfoxide (DMSO), or cultured 
in present or absent of rapamycin for 3 days. Cells were harvested and stained with anti-CD4 and anti-
FoxP3 antibodies for flow cytometry. 

Findings: Silymarin increased CD4+Foxp3+ T cells compared with its control, DMSO, and with 
rapamycin after three days of culture of naïve T cells (P <0.05); while, rapamycin compared to its 
control (RPMI medium) did not increased CD4+Foxp3+ T cells during three days culture (P > 0.05). 

Conclusion: Given the importance of replacement less harmful medicine and Tregs role in regulating 
immune system, silymarin, as aTreg generation drug, can be used in the treatment of autoimmune 
diseases and even in organ transplantation. 

Keywords: Silymarin, Rapamycin, Foxp3, Regulatory T cells (Treg), Mammalian target of rapamycin 
(mTOR) 
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 >1"#��9#�F� ��Hj�   9�	��   �	���#��)% ���: ��

	��
� ���#: " �	
�Z �
� ��	)��& ��  �!L��� �  ��)j� 

 
6H >6* ��
 .4�� 1� =	��6B�  ��	����  6�
6S �� 

�
� ��F��1  >�	]����  ) l���
�F�� 1�Kinesio tape   	�


KT  2��F� ��
� .4�� (  ��	����  ���!"�  �	��  X��� 

Kenzo Kase �� 9	� 1996 ��#�� .6* 1� �(o
"  	�

" �	��
��� &@ ���� &���� ���� �4����#p �h��� #��fB 6��V 

�4��	�: 6B	� 2���' &��� " ��*�� 4���	B `�� 

�� ��D� �!�I ��8 >�	*�  �#�)23(.  

��#� ��#K� l��
�F�� ��Hj� 6F�	�  ��������	q��  "

�#��)% )1� d
#I h�PF &� =5A%(� #K�  4�HT�   #��

�"� h���� ��:- �#��Z "  r�:  ��Q)%  � ��	]� 

&�	��#� ���81	�  ���  =5�A%  ��#��  \�]:  �	����� 
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����������� 
 ���� �� ��������� ���  � �� ���� ����������� �� � � ��	
 ����� '(��)�* + 

���� �#P� 2)� �� 4
	): 	
 �	j� �#��)%  ���A% " 

� W]� `
���� =�6B �=5A% `�	� s	j�!�  4��	� 

�J#� ����  ���)24(� `
���� �F��� � ���#:   W]�

" ��Hj� &	
#S &�8 ;F! " )25( t���( >6*  .4��

Kim  " #�KL��� &��	����)��� #���� �� l�����
�F �"�

4���!	�� >#���1"� �	��� � ���F��� ��(6���1 �  ������#:

    &��	�)�� �(6��1 4��]�� " 4��� �#��)%   ��� 5��H� 

���� �  ���#� ����) 6��#�26(�� . ��!	f�  &	��@ � 

 l��
�F��   ���]� ��	�B�� J�6���  ��1     =6�� ��� " �	��  

5  ��#� ��]�20  ��� ��� &	�� 3
	�� " 6* J	O�� �	)�� 

J	��O�� l����
�F��  ���HFS ����Hj� ��  �	��� �)���S

4�!	��)  " 4�� �#��)% �>#�1"� �(6�1 ��	�� �	�

�F��� �   &��	�)�� (��	B�� J�6�� ���#:    3��� ��� 5��H�

&6� 1� �)�� ���� 1� rZ � � ����u4�� #K )26(.  

Simsek ��!	f� �� &��	�)� " ��8 �  	��   ����#�

 l��
�F�� " ��	�B�� J�6��     &	����� �� ��F =5�A%

   ������ 3��� �� 5�H� ���Hj�  ��F�� ����  95Q���� �� 

�#��)% J�6�� ���	B�� 4��V" ����� " �	��#��)% 

���#: $��� >6�	��   6���#�)27( .  ����FY)� ���	 3


 d�QDYasukawa  &��	�)� " �� �"� #�15  E���

7�<� 	� �#��� ="	]�� �	�  6�* J	O�� � ��	�: 1� 

#�KL 4HT� ��Hj� #� l��
�F�� 9#�F� " �#��)%  J�6��� 

��	B��  ���)28(.  

Jaraczewska  "Long   1� l������
�F�� ��#�����

&��	)�� �� 5�H� ���� �  �
� �� " 6��#� >�	]��� ����

   2�
 >�#�)� �� t"� �
� 1� >�	]��� �� 6�6��� �O���

��	�#� � &��     �� �� ��)j� `�Q� 4��� ��)� ��<�

	�`� ��� ���	* s	j�!� 4�	� �J#� ;�V ��5A% " 

�	���� X�c ����V"  r�Z 1�  �����  ����� �  ���*�� 

6*	� " 4
	j� �� v%	� ��Hj� >�	]��� �  ��#���)% 1� 

��J�6 ��	B�� ��  ��*)24(�O��� . � ��!	f� � Cortesi 

 1� rZ &��	�)� " l��
�F�� ^��)F�#��	( =5A%

 &��	��)�� ��  ���� 5���H�MS )Multiple sclerosis�( 

`�	�  ��F�� ���  &�����  =	�	����   ���H!� w��� &	��� �� 

4%#��� =	�	����� �� 4����V" >�	����
�  �����)29(. 

Karadag-Saygi      ���H��# �#��	��� 	��� &��	���)� "

 r�	�� " l��
�F��^��)F�#��	( �� &��	)��  5��H� 

�� ���� � ����� =�#��� �F�� ����   ���Hj� ��)S 1�

^	���Q� )Modified Modified Ashworth Scale( 

MMAS� `
���� 4%#� >��  ����� "  ̀ 
�����  9��I 

J6B ��  6��#� >6�	��)25( .  

Choi   #��K� �����#� ���� &��	���)� "  l����
�F��  

x�������� 	�������Z  �������HB 1� 	�������F
#) =PNF   

)Proprioceptive neuromuscular facilitation�� ( 

&��	)�� 5�H� ��  ����� �  �����  6�F�8��#Z "  ̀ 
����� 

���F�� ���� �� ���F��� � �����#: �����"� " ������� 

^	�Q� �!�	� Berg )Berg balance scale  	
BBS( 

" `�	� �F�� �� ���� �� &	�1 J	O��   &���1@10  #��� 

>�� ���� ��
	Q� �� 	� ��"#(  4��	
�� l��
�F�� �� 

>�#�� �6��  6���)� >6�	��)30(.  

&@ 1� �
	S  �� =	�Q�QD  ���S��   ���I ���  6�)%> 

 =�#K��� l��
�F�� �"� #� �#��)% J�6��  ��	�B��  	�
 

=��� �� �H��# 	� #
	� &	��� 	� �"� �#��)% J�6�� 

��	�D "  &"6��  ���#)  #��  #�K�   �"� #�� l���
�F�� 

9#�F� 9�	� ��: �	��#��)% ���#:  &��	�)��  5��H� 

�� ���� � ���� ���#� >�#�  �6���   ����#� y�8  #�K� 

>	�� =6�   ���A% l���
�F�� �  ̂ ��)F�#���	(   #��

�"� 9�	� " 9#�F� 4��V" &��	)�� 5�H� �� ���� � 

���� ^	�:� �� ��* . �#�g
� i#I 1�   ��S� 	��  ��� 

`Q� ="	]��  h���  >#��  �	��  ����� ��  �	�O
�  �9�	�� 
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����������� 
 ���� �� ��������� ���  � �� ���� ����������� �� � � ��	
 ����� '(��)�* + 

i6� #g
� ��!	f� #V	: � ��
	Q� �  >	���#K�  =6�� 

9#�F� #� l��
�F�� 4��V" &��	)�� 5�H� ��  ����� � 

���� 	� 3�� 4)� 4��� " lm ��� .3
	��  ̀ �"o�Z 

�� 6��� �� �	Q�� zf� &	��� �Z�#�
��� �� �F��1 � 

`
������ 9�	��� " 9#���F� 9�	��� J	��O�� ����: J	��) 

�	��#��)%  ����#:  4���V"  �	��  >�	���
�  ���H!� " 

`�	� #f8 ���1 #�( &6* 2)� 6
	)�.  

  

��� 	
  

����!	f� ���
� � �� ���	��W �F�!	��� �
	���1@�	�  ����#�

������ =	Q�QD -   >6������ ��5�A% �  &���   ���<�

   6�* J	�O�� &	j]��� ��*�Z J��% >	g���� . �� �  ���PF�

J	O��  ���!	f�22 	)���  ��� 5�H�  ����� �   ��������� 

)12 &1 " 10 �#�) (11 	� �	)�� 3�� �)�� � 4��� &6� 

" 11 	� �	)��  3���  ��)�� �  l�m  &6�� ( 	��   " ��g�	���

�	����� i�#��D��  �F���63/9 ± 68/54 ���� 9	��� t"� 

#�(���)�� �c���	W � 	�>� 1� ���#� &�� ��<� bB�" 

�� &	���	)�� �	� �*1��@ #j* &	j]�� �	<��s 6�6*  .  

&��	��)�� 	��� 	����	�� �"�" »7�<��� �F�!	��� 

������ � ������ X���� 2��*�Z 7��W<��� ��#O � 

"���! ���� � ����� 4*e(   B�6:6 	�> 1� ����  �

 �����?��@ �� ��:	� � &	
#* 6�"�	� ��8�� �� �� 

��:	� � &	
#*  >#�j� ��-  >6�%	B  ��� �
	����  &�	���
� 

 Q��� �� =6� 2
   ��Q�B�) &"6��   
	��"   �(���)�

�
	��� 10 #�� >�� ���� =��� ��   Q���)	� 	
 &"6� 

 
	���" >#��)� " (����)� ) ^	���Q� �3 ≤ MMAS «(

���" ��!	f�  6�6*)31(.  ~"#�8 �	��	���   ���!	f� 1�

 �	* »"�S�  �2
��!�	�"� ='5�8� 2�
��!"���  "

��6Z�� �u#� #K   9�	�� " ����� >���    ='5��8� ���S"

 ���!� 	� ��	�D J�6�� ��:XH#� #�c 	� ���� �  ������ 

��S" ��	)��  �	��  ��H�B -  ���
�  �6
6�*  �)�86��  	�
 

4��]% 4��	�: ����� ����Z 	
 h81 �� b�	� >�	]��� 

1� l����
�F��  �Q�	��� �����* � >�	]����� 1� l����
�F�� 

��A% � ^��)F�#��	( 6�"� �� &��  ���<�4�]c   2�


�������������#I � �
	F�� - �
	A�� "�S� @?��  ��8	F*  

]21 ≤ MMSE )Mental status examination�[( 

����	� �� hj� =������ ��	]*  ̂ ������ �>�	�  x�� 

�	Z �#�(�� ���� �	� >6%	B � ��� "  ��Y<� �� MRI 

)Magnetic resonance imaging(�
#��8@ � d��
�� 

r�	���� #���)� �� 1� 12 ����]� � �����*e( i#��W� 

�	�"��� #Ku� #� &� ��5A%  	� 10  4%	��   �HB 1� 

J	O��  =5���� " &��1@  �
	�F��  	�
  �
��F�*  &	���� 

>6��«  ���)32-31.(    

     �~"#�8 " �"�" �	���	��� d�HI ��	�
1�� 1� rZ

�����1@ ���� �� 5�H� �	� �    4)�� ^	��� #� ����

��8 3��  4���)	
 lm(� �� "� >"#( 7�W< >��� 

6�6��* .���
� ��!	f� 	� 6���
L ���)� � �58� ��	g��> 

��%J ��*�Z &	j]���� �	O�J 6* " #�J 4
	��V�  ����	�

4����jS 4�#* �� oZ"`� �� �	A�� 	)��&�� �6��. 

 n"#* 1�  HB&��1@�F��1 =	%5I� J#� � ��  �J	�  �	*

 �*  "   X��� ���  &	(6�FF� 4�#�*   .6�*  ��)� 

&��1@  !	f� �� #P� ���� �	���  &��1@  �	* #V	: �

 ���F���TUG )Timed up and go(  ���#� 4jS )

 	��
�Z 9�	�������: �	����#��)% �����#:( "  ^	���Q�

MMAS )4jS ��	
1��  ��������	q�� ( ���� . 4�#�* 

&	(6FF� ��#�  J	�O��   &���1@TUG  ̀ �]�  �g���)� 

����8 �� 6�6���*�Z " �� =����� >�	]����� 1�  
	���" 

���)� �� &��1@ 	� &	)� ����" � ��)� J	O��   6�����

)" #��" �	W% .(...1� �	)�� 	V	Q  6�*  6��� 1�  &6�F�* 

����� »"#�« 1�  4���V"  ������ �"�  �!6F��  6�F�� 
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����������� 
 ���� �� ��������� ���  � �� ���� ����������� �� � � ��	
 ����� '(��)�* + 

���* �6��
	� 3 #�� 	� 4%#�  >���<!� >�� ��"�  #���� 

4jS �6�� �� ?Q%  ��#�(#� "  >�	��"� �"�  �!6F�� 

6F��F� .=6� &	�1 J	O�� �
� �	� ?�: #� ���	K  4�HK 

6
�#( .&��	)�� 4jS �
	F*@ 	� �&��1@ 2
 �	�  HB 1� 

����� &��1@ J	O�� &@ �� �� =���  ���
	�1@  J	�O�� 

 6����)35-33(  .  

��#�  1�6���>  �#��(  &�����  ��������	q�� 1� Q� ��^	 

MMAS   6��� " 6��* >�	]�����
� � 1� ����PF���	��) 

4�����8�� 6��* �� 4����V" #���� �"� 4��<  ����

���( �� �� x� `
	Z &"#�� 1�  4�<  �6�*	�  6����<�. 

>���D� � >#��)� �����    w=����� ���� ^	���Q� ���
�   

�����S�� � 0 = J6����% `
�������� &����� ������A%�   

�S�� � 1 = `
���� h� &� ��A% J	gF�   &�#�� h8

&�#� 1	� 	
      	��� " &�#�� #��( 	�� �� 5�H� �	��A%

   ��F��� �	�j��� �� 4��"	Q�  B�6: 	
 &6* �   ����#:

�� 7<�� ��*� �S�� � 2 =     &�� z�V�" `
�����

   ��F��� �� &�#�� #��( 	� �� ��A% �   ������ " ��	��� � 

�F��� �� 4�"	Q� � �B	�  ��� 7<�� >6�	�    	��� ����*

 4����#: �����:�� ����� 	�����A% ����� >��� .�����*   

�S�� � 3 = �P:5�  �	B `
���� �   ���A% &��  ��� 

#���c 4���#:  �<��� ���� 9	����� ��� J	��O��� ����* "   

�S�� � 4  =	��A% &��� 4�	K�   ��V" �� 5��H�4� 

 >6* h8	
 >6* 1	�  ���   6�*	�)36(.  #��   "� 1� J�6��

 &��1@    ��� >6�* ���](  �	��    " 6��� ����	�5� � �HB)  

1    6�* ��#�� (l���
�F�� &6�	H�m 1� 6�� 4%	�  "

>#)� &@ ��g�	�� � .6
�#( 4HK 	�  

1� rZ ���	�5� J	O�� &��1@    J�6�B� �#�P� ���� �	�

 &6�	H�m ��l� ��	j� ��A% �"� �   ^��)F�#���	(

      ��* ��� l�� t#�� .6*Y  " ����   1� &@ &6�	H��m

��	�� �  1	c@ 	Z ;� 6*    ��*@ &"6��	 	� "   (��Z��1)

 �����4*�� . &6�	H��m  l�� 1� �"�   ��*@  	��  9	�)%� 

`�� 25 6��� )�� t"� `�� �� >6%	B (��  >�#�)� 

���"� ����� 9	�� #�c x� 	Z �����  4��	
 . 	��  \�]: 

�`�� l� 	 ��	�� � �	� 	Z >�#�  .6�*  rq��  &"6�� 

x�� ����� #� 2
 1� 4)�B �	� ��8�� "  �S�	�8 

4)�B �
	j���  t#�Y �	�#� �"� ��8�� " �S�	8 

��A% �  ̂ ��)F�#���	(   �W��  6�* . 9��I  l��  ���� 

���I ���� 6
�#( �� �	j��� l� �� 9	��
�  >#�]: � 

9	����Z�Z >6�H�m  ���* .t"�  2��F�  l���
�F��  #�� 

^	�� ��g!� �#f� >6* 1� ���  ��)O��  ����  ����)!� 

 6�
�#( J	O�� �F�q��
�F�� . �	����  l��  �����  #�P�  ��

����!	f� #��V	: � )ft4/16 × in2 (m5 × cm5� ����@ 

������ " 48	���� 4�#���* >#���� �� ARES  .������

���F�q��
�F��  >�	��*� >6��* ��#��� �	��Z 4)��� 3����   

J	O�� 6*.  

&����1@ ��!	���@ r�	��
��" 	��� ��#��� =�6�	���� 

)Repeated measures ANOVA (4jS ���#� =�#K� 

&"�� ����"#( " ����� ����"#( 2���F� ��	����� ������ 

>�	]����� ��#��B 4���#(�� . 4��
	j�� J#��� 1�  �������SPSS 

 �<��� �  18 )Version18, SPSS Inc., Chicago, IL( 

 >�	]��� 3
	��  ��D ��#�6
�#(.  

  

���	 	
  

22  ����� �� 5�H� �	)�� �  ) �����11  �	�)��   	�� 3��� 

�)�� � 4��� &6� " 11  �	�)��  	��  3���  ��)�� �  l�m 

&6� (	� ��g�	�� �F� �� i�#D�� "�	� 63/9 ± 68/54 

��!	f� �� 9	� � #V	: 4�#* 6��#� .&	)� ��I  ��� 

�� 9"6S 1  >6�	���  ���  ����*  ��g�	���  =�#�)�  ��� 

4���� >6���@ 1� ^	���Q� MMAS �� #��� "� >"#��( 

&��	)�� 5�H� �� ���� � ���� ) 3���  ��)�� �  l�m " 
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����������� 
 ���� �� ��������� ���  � �� ���� ����������� �� � � ��	
 ����� '(��)�* + 

4������ &6���� (`�	���� ����F�� �#���� �6����Z ����   

]95   = 6����CI )Confidence interval �(001/0 < P[. 

���FY)� ��g�	�� =�#)�   ��	:   &���1@ 1�TUG  ��

"� #��� >"#��( 1� &��	��)�� `�	��� ���F�� 4��*�� ����   

]95  = 6���CI )Confidence interval  ?��# �� �(

001/0 < P  "003/0  =P[.  

	�  ���
	Q� �  ���� "�  �>"#�(  =�#����  ��F��  ����

^	�Q� ��#� MMAS  �	:  ) 6���310/0  =P�� w( 

�!	: �� =�#��� =�#)�  &��1@TUG �� b]�  &��	�)�� 

�)�� 3�� � 4)�  l�m  ��F��  ���� ��� )013/0  =P .(

3
	��  �	: 1� �
�O "  ��D &"��  ���"#( "  ���� 

��"#( >���  �	��   ��	: 1�   &���1@TUG "  ̂ 	��Q� 

MMAS 	� >�	]��� 1� &��1@ r�	
��" ��!	�@  	��  ��#�� 

�� =�6�	��  9"6S1   �* "1 >6�@ 4��.  

  

���  

��!	f� �� � l��
#F�� =6� >	�� #K� #V	: #� �"� 

9�	� 	
�Z "  ��������	q�� �  ��#���  5��H�  ���  ����� � 

���� ���� 	� 3�� 2
 �)�� &6� 1�  ����#�    ��� .6�*
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� ��>�#� &	�� 6��  &��	)�� �� �� 5�H� ����� � 

�� ����       ��#�� �#����� &	��1 h!	�� ��#��� 	� ��
	Q�

 J	O��&��1@ TUG i#� ��  6FF�)38(. d�QD Kim 

" &��	�)� �� ��
	Q� � ��	��� t"� "� #�KL )
  ���

" l��
�F�� ?��#  ���	�#� �  �!��)��  �Z�#��
���  "

�#g
� �Z�#�
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�
�� 1. ����� ����� �
�� ��
�� 
 ��� ��
�� ����  ����!� "��#��$�%$� 
 ����� ���	 )'($ �)�* = ���� 95 �.��(  

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

 	��!� "#$�  ���%)F(  &�	�' �  ()�*')P(  
+�,�	�� ± -����� �	�$�  +�,�	�� ± -����� �	�$�  

���+ 

�,�+- 

TUG  

+� ./0 123435  05/5 ± 26/18  90/17 ± 80/34  

38/7  013/0  

����789 +� �:9 123435  83/3 ± 54/15  68/15 ± 46/28  

1 ;<�� �:9 123435 +�  59/4 ± 05/14  55/14 ± 05/25  

F  141/12  917/24  

P  003/0  001/0 <  

���+ 

=�3>� 

MMAS  

+� ./0 123435 52/0 ± 45/2 50/0 ± 36/2 

084/1  310/0 

����789 +� �:9 123435 68/0 ± 54/1 46/0 ± 27/1 

1 ;<�� �:9 123435 +� 40/0 ± 18/1 00/0 ± 00/1 

F 571/68 286/73 

P 001/0 < 001/0 < 

TUG: Timed up and go; MMAS: Modified Modified Ashworth Scale 
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� �

"3�� ��4 ��I� ��� :; � J�)�� � �G�7� ����� ��I�� <$� .K��L �)�* ��� ��C���* ���=� 

)�B��* �� 2  
3 (���� ����3�� "3�� ��4 �I� ��� :; �� J�)�� � ��I�� ��89� :����M)�L  ��

�
� ����� ��� J
�� F� ����3�� ���.  
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	�� ��� "� ��� &	�� >"#( �� l��
�F�� 6�� 1� 8 ��]� 

�� 6��� &	�1  &��1@TUG �� ��I �� �F�� ����  ̀ �	�� 

" 4%#�  &��1@10 #�� >�� ���� ��  ̀ 
�����   6���)39( 
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	�� 	� ��  

�� �����!	f� � Karadag-Saygi  &��	����)� "	���� 

?��# l��
�F�� 	������� �	�F�Z " r�	�� �� 2
 

>"#( l��
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�� >"#( #� ���Hj� �F�� ���� ��#� ^	�Q� MMAS 

�� &	�1 �	� 2  ���]�1 �3 " 6 >	�  6��� 1�  &	����   ���

4�� 6�@ .��FY)� ��#� >"#( #� ���Hj� �F�� ���� 

�� 4%#� >�� ���� )6�� 4*e(1� 1  "3 >	� (" 9�I 

J6B )6��  4*e( 1�1 >	� ( �	: 6* .	� ��
	Q�  ���� 

��"#( ��� 	jF `
���� �F�� ��� �F��� �  ����#:   #��c

9	�� ���"� �� &	�1 �	� 2 ���]� 1 " 3 >	�  6���   ���

4��  6�@)25(. Choi  &��	�)� "#K� l��
�F��  x�� 

	Z  HB 1� =	F
#) PNF �� �� &��	)�� 5�H� �� ���� � 

���� ���#� .6��#� `
���� �F�� ��� �F��� �  ����#: 

�����"� " ������� ^	���Q� �!�	��� Berg " `�	��� 

���F�� ��� &	���1 J	��O��  &����1@10 #���� >�� ������  ��

��
	Q� 	� ��"#( �� l��
�F�� 4�	
�� �6���� >�#�� 

>6�	�� 6
�#( )30 .(  

	��� �����#� ����
	Q� � ����� �����"#( =�#����� 

�F��    ^	��Q� ��#�� ����MMAS   6���  ��	:w  ��

#��� �� �!	:  &��1@ =�#)�TUG �F�� ��� ��� .  ��
�

�� &	�� ���	
    l���
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 	� �S� �� `Q� #���� h�� >#� �  4���� "  ̀ �Q� 
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 J���	���   4���V" 9#���F� �	����8	F��*4���� >6��* � .

&"6�	 2
#D �	�  9���q� " =5A%    ����W]� �	��
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Abstract 
Background: Stroke is a neurovascular lesion in the brain. Paralysis of one half of the body is the 
most important symptom of stroke. Impaired postural control is built by complex interactions of 
sensory, cognitive and motor disorders. All of these factors can predispose patients to reduce function. 
The aim of this study was to assess the effect of Kinesio taping on dynamic balance and spasticity in 
patients with chronic stroke. 

Methods: In this single-blind randomized controlled trial (RCT) study, 22 patients with stroke, 11 
with right-sided and 11 with left-sided hemiplegia, were enrolled. The subjects’ age ranged from 30 to 
56 years (mean = 58.7 years). Both groups received Kinesio taping intervention (KT). Kinesio Tex 
Tape was applied directly to the skin of gastrocnemius muscles and was kept for 1 hour. Timed up and 
go test (TUG) was used to assess dynamic postural control and Modified Modified Ashworth Scale 
(MMAS) to evaluate the degree of spasticity of plantar flexor muscles. 

Findings: There was a statistically significant reduction in spasticity and TUG scores in the pre-taped, 
taped and retest condition. In repeated measures analysis of variances, there was statistically 
significant difference between the two groups just for TUG scores, not for spasticity. 

Conclusion: The results suggest that the use of gastrocnemius taping may be useful in immediately 
stabilising body posture and reducing spasticity. In addition, the results showed that patients with left-
sided hemiplegia have relevant balance disorders and taping improve dynamic postural control in 
these patients more. 
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A Case Report of Ocular Coloboma in the CT-Scan 
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Abstract 
Background: This is to report a patient with ocular coloboma presented in optic nerve without 
microphthalmos and orbital cist.  

Case Report: A 13-years-old boy with optic disc coloboma was admitted with the best corrected 
vision of 20/70 and 20/80 in right and left eyes, respectively. In the orbital CT-scan, coloboma was 
detected in the optic nerve at the retrobulbar portion. 

Conclusion: This is a case of ocular coloboma in which optic nerve head, surrounded retina and 
choroid and retrobulbar optic nerve were involved. 
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