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�&�
   ����� 4�&�� �(��S.,� �� 5��R
��    �� .���� ��"

� ��/1 �]�Q C
F�� ����� "�;������N' ��   ��,��!

� � ���]�N 5��� 
 ����# 
  (���� c��Q�  &
���
 

���� �F� �01 8��#�   ��#� �"�&�; �" . �� � 5�A��' 

!f2��# ��� �� 47 4�F
 , q�!���� �A^ ��1� �� �"
 

�7� (2 $9�9! � ����,� f��
    �� �(�0�� 8��� 47

��.(���&��� ��P
,�  �� �"�   .���F ������� E(7� ���#' 

���� ���� ���,��!�i �����#�� 0���! ���01 ���$  ���P�

����  �"`�&: �� �B;��H (��� O/m!� ����m � .�#��C 

��+E� �"
 E(7���#'   5��R
��� ��� &m#� 
   �� 47 &kr��

��#0�� ) ��� 5�F �;��21-20.(  

,�.� h��Q�.� "��2��� E(7� '���#  ���   �� ��,��!� 

����� 
 (�.(�� 4�� �&
#�� �*�'&/  ���,M:G j��,� '

3&� �f��!�� !�� �l�s ��4��"
 3&� �f��!�� 

 !��C ) ��F24 -22�2 .(�"
 E(7���# #s�  ��G o;�#� '

��&
P O/1 �+�F� &
/�
 �,���_ (�^ ��� �2 ���"
 

��
�� ��
 M  g&�,   �]�Q � �#
��" &�!��  
��f��.�  �

&
/� o;�#�
  �,���)25( ��* .�  ��������"�
  &!����). 

(����� c����Q�' ����"�� ,�����7�'  $����.! '�&��.�/�

�����*�#� � (����� �&1���0�� kt��! ����! ���&  ��&��	

�� ) �#"�27 -26.(  

�#� &� ��C' ������ �"�� �* ���� 
 �*� �������
  ��� 

�������� ���"
 ���* ���� 5���F uA��]�� ���������"�  ��

��#0�� ��� �;��� ��&�� 5�F  �,�)19(. (��!� �"
 

�*� �������
 E(7���#'  5�&�+ �#,�� ��� C./�  ��"
 

�&.�/�
 &!�� ���). (��� c��Q�   ��##� $/� BJ�

� ��� �"��P�7 �,��!
   �� ���U
,����#6  �&��
  ���"�� 

(��� �&1�0�� ��� �F� �� � ! ���$  �##�� )28( 

.�� �1�! �� ��C �� ���
� ����  B��&�'
  ,��.��   ���

,����� ��#/� ��  '��F��  C�./�  ����  �����  ��"
 

" �� 5�F �(��S.,���2��� E(7���#  ���Q ���   i���!

���
� ���� B�&�
  �,�F $/�!)29(. 

"��2��� E(7���#' 0! ��� ���� 
 �,��! � 4��7�� 

�&� 47
  ����� 4�&� �(��S.,�      ��&�	 ��1�! ����� ��"

) ��� �
;&+34-30� .(�C �� ��: �� 5���� �  �&��
 

�"��H   (�! � ����� 4�&�� �(��S.,� '���� ���   ���m�

  �� 5��R
��� �;���  ) ���F40-35  j���,� .( �R�
9��  ��

" �� �" ������2��� E(7���# � �(��S.,� � �  ����]

In vivo  �In vitro 5�F 5��� �P� ) �,�45-41' 30.(  

� (�\� �� �'
   ��/! � ��F��B  �����  ��"
 #� ����
 

#1���#� ���� �������������� " ������2��� E(7�����# 

��&�� �F .�
,�v ��C � (�\�' 4�P, ��� ���� ��  ��"
 

#����
 #1�#� � �� �(��S.,��C "��2���' ��   ��� �#,��!

�"��
Q��
 ��! f�
�A� ��F�$  �,�F)46(.  

� (�\� �� 
 ��&6'
 ;� ���A��&�  ��"
   �(���S.,�
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����� ��	 � 	�
� ���
���� ���� �� ������� ���� ����	 
��� ����$�� � 

E(7�����#' �&�
  $	��^60   w�R^ � �,�,�� 5�,� ���

���� ���k  	�� �� �" ���   E(7 i���! 8���#�� ���#' 

(�! x����� &!���).  (���� c��Q�  � $�����   ��F�

 �F)2( .Xie 4���./" �' ���� �"
 #����
   �� `
�P�

�&L �;��� " �� ����2��� 
S*��
    8��� ��� h�Q

�/!�B  � �,���10 �/! �� )* ����B ����' 5��!  ��"
 

(���� �/!�B ��
;�  ��Nestin  �#
;&+ y,�)8( .  

���� 4�&� �(��S.,�' �.� �0� ��  &�!�C � ��
;�   ��"

�&�
 ,���� �����  .��� ��� � ��C  ���1�' � ��C  @��

 ,����� �����  (� ��� ��$ &�! ��N �� �
�� �� �#/� �� 

���#�N /, 5��R
���   ����� .���F  ��"
 s ��&   z��(�!�

�(��S.,�'  �����
�C  ��"��   �� {�F&! ���    �� ��� ��##�

�0,�� � |��* �� &m#���
� �� �#/� �� 4���B   ��:�^� �

���S� 4�F  ��"
  ���^
   �� ����� � ������ 
   ��;��

��0
(�� �� � .�,�F�C ��0
(� |��*'� �U� H"�� x���
 

���� �"
 � �(��S.,�� ) ��F48-47.(  

�.� 5�� �� �"
 � |��* H"���#/� ��4��B'  5��R
��

���� �� �"
 #� ����
  �P,�B��/�   � ���Q ��;��� 4���B 

�B� �� �1�! �� .�����
 ���� �"
 #����
    5��F ���1

���&L ���;�� ��� ��� � 4����#����N  �� z���(�!� O���#�

���� �"
 #����
 � ��+E� �"
  ���S� �&; �� &��#�

"��2��� E(7���# e.! ���& �/! ��B ���� �"
 #����'
 

/�!��   ��F ��
;&+  ��� � ��C  �����  " �� ��" ���2��� 

E(7������# � � �,����F ����P�����4� 42 ����"
 GFAP   

)Glial fibrillary acidic protein '(Nestin � 

MAP2 )Microtubule-associated protein 2 ( ��

��C ���� ��&� �"�  5�&+ �� ��"�F �U����   �� .���F

!��]� ���� �� �"
 #����
 ��1 5�F �� �;�� �&L� 

 ��"��2��� E(7� ���#  ��/!�B  �����  ����\��   �
�F��

� '�#F���  4��!�� ��C @�� �&�
 �"�&; 4�&�   ��]��

���� �� 
&!f�� ���� 
�" * �01��,�  � �&����� �� 

���#�N ��/, 5��R
��.  

  

��� 	
  

�����1 @��
 ����  ��"
 #� ����
   ��&L ��;�� ���: 

�,�/, �"
 �&L� ,��,�� � �� 5�F 5��R
�� ��C U�! ��`' 

�&L �;�� ��� /.! �� )* '�,�Q ���$   ��3� g&�;�� 

��B� $/� ��C 0!�� �&L �;�� .�F�    )�* ���]�;A�

 ����^�&1 $����/� ���  ������^ D&����n ��
 PBS   

)Phosphate-buffered saline (���7 �������5�6����P 

�;�� ��#F� �&L �;�� .�F $U
#��     D&�n 5�&�/" ���

� .�F 4�� 47�&   ��� ��� �#L �,�/, '��"PBS   �
��F

&�� �! �F
 �&L �;�� �� 4�Q ��   �� )�* .��F ��1

 4�&�� � \	 � \	'   ��&L ��;���    4�.(��; ���ml 50 

�;�� .�F $U
#� �"
   ��&L �� 5��F ��1'�    D&�n ���

 � $U
#�&6�� ���    4�� �� 47 4�&�� ��� �� � �F 4��

(���'� �&L 4���  ! 5�F 5��R
����C ��� �� .�F
   &�"

�&L g&+�' ml 5/0 B,7��  ��,2A�I 01/0   ��]�� ��� 

4�.(�; �;�3� �F    B�,7 4�&�� ~���9� �� )�* .��   ���

�&L�'  ��� �� 4�.(�;30 	�� ��U    ��&�	 ��!����.,� ��

 .�F 5��� &���&�   B�,7 ��m^�'�  ����i  ��P�  ���^
 

)Fetal bovine serum (FBS 10 �]��  ���  4�.(��; 

��^
 �&L� �01 e#Q� 4�&� B,7�� �;�3� �  )S�� 

 ��� ��10 	���U  ��� ��rpm 1600  &
,����2�R   .��F

���O ���� �9!�� � 5�����  ����i  ��P�  ���  -���� 

(���� �;�3� � *��S �F � �,�/, �� ��� 5 	���U  ��� 

��� rpm 1600 &
,���2�R �F .)* �� �9! ��� 
  ����O 

��'���� ���,�S����4� (������ ���01 ���P�  ����

N�A;  ��"
  ��
��
  ����i  ��P� F12 /DMEM 

)Dulbecco's modified eagle medium/F-12( 
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����� ��	 � 	�
� ���
���� ���� �� ������� ���� ����	 
��� ����$�� � 

��^
 FBS 10 �]�� � #*�  �����C /���
*&
��� ���C   

1 �]�� $U
#�  .�F  

�U(�
 �/!�B ���� &: ���` 0!�� 
 :&R����,   )�*

  (���� @��/�F g�m,� ���  ��01  .�P!�$  '&R�����,   

106 × 1   ���� ���� �������i DMEM/F12 ����^ 
  

Heparin pen/str 'hEGF )Human epidermal 

growth factor) '(Basic fibroblast growth factor( 

bFGF  �B27  .���F $��U
#�  $������bFGF 'hEGF '

B27  �Heparin  ��� �� &"�N  ��� �� ����i (�� ��� 

F �;�3�,�.�  

�U(�
 �/!�B ,2���,�N:  .�P! ���$   �� �"&R�����,

   ��� '��U(� �� )�* �
R" ����i  ���^
    ��� &R�����,

4�.(���; ml 15 ���F $��U
#� .ml 1 B��,7�� &!����S�C-

EDTA )Ethylenediaminetetraacetic acid ( �����

&
*
 ��H  ����� 4�F ��1 �01 � �F �;�3�   �� ��"

� ���H' 	� ����U    .��F 5��� ��&�	 ��!���.,� �� ��� 

5��R
�� �� ���i �
�� �P�
 g&�' B,7�� e#Q�   ��F

* ����� ���#L �� )��* �����S  '4�&���5 	�����U  ��� ����  

rpm 1600 &
,���2�R �� .�F�i ��
 ���� �9! �"�� 

�� ��i �"&R����, �� ��������, �P�
   5��F �&R#�

  &�" g�m,� �01 .�F �;�3� 'H�����7    8���#� ���� !

�F �
;&+ &l, �� ����.  

���� �"
 f N! �P��� �
 � �&+ 4��#�� 5�"�F 

���� � �"
 " �� 5�F �(��S.,���2��� E(7� ���#'  �� �

E(7 5�&+ 4��#����# �F �
;&+ &l, ���,. 

5��, 
    ����� 4�&�� �(���S.,�  " �� ��" ���2��� 

E(7���#: (��� @��/F�  �&�� � �F g�m,�
  &�" ml 1 

" �����������2��� E(7�����# 106 × 1  &��l, �� ������

E(7 ����� .�F �
;&+���# ��^
 ����  ��"
 #� ����
 

� ������ 
  �� y,&�Gage 22 N"�L ��  ��"
 �* ��� 

well 24 �
��
  �����CaCl2' mM 102 5&\	 ��o+
 

�* .�F�� �
��
 ����"
 E(7���#  �, ��� ����   �����

 ����� .�F 5��� ��&	 ��!���.,� ��CaCl2 �� ��
 � ���"� 

� � �F Do^��"�    &;��� ��� ��� ��mM 20 Tris  � ��N 

�� ��� ���i .�F �
�F �P� )S� ���i  ��U(� �P�
 

���'� ��^
 
,7� ��!��N �� N"�L   �;��3� �"  ����&+ �

�*��  ��&	 ��!���.,� �� �"�;&+.  

��&�� 2�(�;���
 ���� �"
  �(��S.,�  5��R
��� ��

�� :SEM 2�(�;���
  �����  ��"
    �� 5��F �(���S.,�

E(7���#' � �� 5��R
�� �����.��&.  �,�&
.(�� )SEM 

 ����Scanning electron microscope (����&��  .���F

�����"�
 E(7�����# "�(��&;���* ������ 4  ���]���e!���� � 

@&� �"
 ��/m,�
 )Cryocut 1800, reichert, JUNG, 

Germany0! (�� @&� .�F�"
 mµ 9   5��� A�: HF�*

 � ������ )S����� � �����F���.������&. ����,�&
.(��   

)Seron Technology AIS 2500, India����&� (� 

�&+�.�  

��������� Doubling time: 4����� �� &����&� 4���F 

)Doubling time '(� �4��#�  � ����
  ��01  ���&�� 

�F� ����  ��"
 #� ����
     ��&L ��;�� �� 5��F ���1� 

������ �F .���� �" (��� ���&! �� �104 × 5   �����

�* N"�L ���� well 6  5�&+)�"�F/" � (�C   ���� !

" �� ������2��� E(7���#  ��� ��1 5�&+) ��� 1 '(

3  5�&��+) ���2 � (7  5�&��+) ���3  .���F ���P� (

Doubling time � ���&; �� 5��R
�� ���& :�F ������  
  

Doubling time= T[
���

�����	�
�
] 

  

T   ����7 4���� �� &��&��'H N1  (�� ���� ! ���  �N2 

�0, ��� !�� ���� .��� �"  
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����� ��	 � 	�
� ���
���� ���� �� ������� ���� ����	 
��� ����$�� � 

#.! ��N Real time RT-PCR:    ! ���l#� ��� ���C 

/�� ��4� 42 �"
 � �� '&l, ���� ��C #.! ��N   5��R
���

�&� .�F
 �����1
 ���� �"
   5�&�+ �"��F   ��� ��

�*��' �� B,7�� &!��S�C-EDTA 5��R
��  ��F . ��01 

���� c�&9
�� �"
 5�F �(��S.,�' ���i �� �P�
 

���"�  ���N   .��F $U
#� 4�.(�; �"����    &;��� ���Tris 

  
���^ 4�.(�; �� � �F �
�F3  �����  &�
�(   ��&
���

 .��F $U
#� ����    � 4��F $�^ �� )�* ���"�'  ����i 

�� �P�
 ���"�   ���^ 4�.(��; ��
  �����&
  ����� 

 � �;�3�5 	���U  ��� ��rpm 1600 &
,���2�R   ��� .�F

(��� -����  5�&+ �"��F  ����� �  ��"
   c�&9
���

E(7 �� 5�F� ���# ml 1 PBS   * �� )�* � �;��3�� ��S 

 4�&��� ��� 5 	���U   ��� ���rpm 1600  &
,����2�R 

.�F PBS ��
 ����  ��,�/, � �F Do^ �"  �� ��"
 

�| ��&	 �;&+  c�&9
��� .RNA   � �� 5��R
��� ��� ��� 

RNeasymini  ����� �RNAase-DNAase free � 

$.!�&* ~��&�  �� ��,�/, .�F g�m,�
  ��|   5��� ��&�	

�����^&� �� � ����F 
 ���� �'  B
#���� ����01cDNA 

)Complementary DNA (  �� )�* .�F 5��R
�� 47 ��

 c�&9
��mRNA )Messenger RNA (  �� 5��R
��� ��

 '&
��
;�&
.S����� 5�6
�����OD )Optical density (

.�F 5�,��Q �,�/,  

�� 5��R
�� �� �9�, ���&�
 '%�. � �� ��
  ��6(�
 

mRNA c�&9
�� 5�F'  �
�F� 
 cDNA  �
Q���  ��F .

�� ��C ��l#�'  �,�/, &" ��mRNA    �
�F��&� &�l, ����

 �� � ��N ��!�&. ���-    � ��F $�U
#�oligo dt   47 ���

* � �;�3���S .�F ��!�&.��- ����&! 5�6
�� ���&�. 

����� �� 
C° 65  ����� ����5 	�����U  .���F 5��� ��&��	

�&!�������������  ��Reaction buffer 'dNTP 

)Deoxyribonucleotide triphosphates( 'Ribolock 

� )Revert Acid reverse transcriptase (  

Revert Acid RT �� �N ��!�&.��- 0! ��� * �� ��S 

� .�F�!�&.��- ����&! 5�6
�� �� �"�&�.   ��F c��Q

�,�/, � �� �"
 �| �&! �� .�F �
F�o+�8 0!��  5��F '

µl 8 * ����� ���#L � �;���3� ���,�/, &��" ��������S  .���F

��!�&.�-� ����&! 5�6
�� �� �"�&�.   5�6
��� � $U
#�

�&�
 � ��/���� 
C◦ 42   ���� ��60 	�� ��U  ���� �
 

C◦ 70  ��� ��5 	���U l#!�� .�F  

 g���m,� ���01Real time RT-PCR '�&!�����  ��  

)µl 5/1( cDNA )lµ 5/1( 'SYBR )lµ 10 '(dH2O 

)lµ9/7�
F� '( 
  �&P�*�
F� � 
 *��&     ��� g���� &�"

��4�B lµ 3/0 �&�
 &" 42 0!�� �F. (��� �&*��"&/
 

������� 5��R
����� �� �����C ���� (�\� �� ������1 1   

�75� ���.  
  

 ����1. �	
� ��
�� ��������� �)���
 � ���
��� �� ��� ���� !� (#
 Real time RT-PCR   

)Real time quantitative reverse transcription polymerase chain reaction(  

Gene Forward (top) Reverse (bottom) 

Nestin 
5´-AACAGCGACGGAGGTCTCTA-3´ 
5´-TTCTCTTGTCCCGCAGACTT-3' 

MAP2 
5´-TCAGAGGCAATGACCTTACC-3´ 

 5´-GTGGTAGGCTCTTGGTCTTT-3´ 

GFAP 
5´-CCTCTCCCTGGCTCGAATG-3´ 

5´GGAAGCGAACCTTCTCGATGTA-3' 

GAPDH 
5´-ACCACAGTCCATGCCATCAC-3´ 

 5´-TCCACCACCCTGTTGCTGTA-3' 
MAP2: Microtubule-associated protein 2; GFAP: Glial fibrillary acidic protein; GAPDH: 
Glyceraldehyde-3-Phosphate Dehydrogenase 
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����� ��	 � 	�
� ���
���� ���� �� ������� ���� ����	 
��� ����$�� � 

 �� 42)Glyceraldehyde-3-phosphate 
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Abstract 
Background: Different studies have been done to obtain sufficient number of neuronal cells for 
treatment of central nervous system injuries. Adipose-derived stem cells have higher proliferation rate 
and more resistant to apoptosis. These cells can be induced to differentiate along several multilineage 
cells such as neuron-like cells. Alginate hydrogel is a polysaccharide polymer that has proper 
properties including biocompatibility with no immunogenicity. In this study, the effect of alginate 
hydrogel on the cell viability, proliferation rate and neurogenic differentiation of human adipose 
derived stem cells was evaluated at 14 days after induction.  

Methods: Adipose-derived stem cells isolated from human, were cultured in neural induction media 
and seeded into alginate hydrogel. The cell viability and differentiation efficiency of encapsulated 
cells were evaluated via doubling time and real time quantitative reverse transcription polymerase 
chain reaction (real time RT-PCR) analysis, respectively. The collected data was analyzed using one-
way ANOVA test. 

Findings: The rate of proliferation of encapsulated cells significantly decreased as compared with 
control group (P < 0.001). The expression of nestin, glial fibrillary acidic protein (GFAP) and 
microtubule-associated protein 2 (MAP2) markers significantly increased as compared with control 
group (P < 0.001). 

Conclusion: Altogether proliferation rate of encapsulated cells in alginate hydrogel significantly 
decreased as compared with control group, but alginate hydrogel can promote neural differentiation of 
adipose-derived stem cells. 

Keywords: Alginate hydrogel, Adipose-derived stem cells, Neurogenic differentiation, Proliferation 
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C�   0��
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- ���� #�I( 1"-�. 0     �&8  %$��3� H�� ��*"  #�(

) �&����2620/0  =P(  +$��)3.(  
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����� 
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	� ���� 

����	��)± (�	��� ������ 

 �
�������  !���" ����#$%� 

����	��)± (�	��� ������ 

��&' ���� �$() ! 

����	��)± (�	��� ������ 
 �����P* 

(���) ,� 80/8 ± 10/55 40/8 ± 10/57 30/7 ± 80/56 639/0 

 �-)cm( 80/6 ± 50/173 30/6 ± 60/172 10/7 ± 40/171 530/0 

) �/#Kg( 50/9 ± 60/73 90/7 ± 80/75 90/8 ± 80/72 450/0 

BMI )2Kg/m( 90/2 ± 50/24 70/2 ± 50/25 80/2 ± 00/24 410/0 

) 0�1 �#�cm(  10/7 ± 20/95 60/5 ± 00/97 20/7 ± 04/95 520/0 

) ,��  �#�cm( 03/6 ± 40/100 50/5 ± 20/103 40/6 ± 20/101 230/0 

) 2� �#�cm( 90/0 ± 60/18 80/0 ± 70/18 90/0 ± 50/18 860/0 

WHR  05/0 ± 95/0 03/0 ± 94/0 05/0 ± 94/0 740/0 
*050/0 < P "&8  �:� B��&Q �* .
�� 5�� ��)�� �_2 #( 0#�(  

BMI: Body mass index; WHR: Waist to hip ratio 
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 ����	��)± (�	��� ������ 
 �����P* 

TC 50/41 ± 50/179 30/27 ± 80/168 290/0 

TG  50/63 ± 50/148 40/71 ± 90/180 040/0 

HDL 80/7 ± 70/43 40/5 ± 60/42 570/0 

LDL 90/30 ± 50/106 40/28 ± 60/97 100/0 

HDL/LDL 12/0 ± 44/0 11/0 ± 49/0 110/0 

VLDL 70/12 ± 70/29 30/14 ± 20/36 040/0 
*050/0 < P "&8  �:� B��&Q �* .
�� 5�� ��)�� �_2 #( 0#�(  

TC: Total cholesterol; TG: Triglyceride; HDL: High density lipoprotein; LDL: Low density lipoprotein; VLDL: Very low 
density lipoprotein  

 
 �� !3 +�,(��� .hs-CRP )High-sensitivity C-reactive protein%��& 	� +�6���� � (  	�8� � -./� �
��&
�0() ��	�� 9 ��� ���

��:� �.;< �  
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�
	� ���� 

 ����	��)± (�	��� ������ 

�
�������  !���" ���� 

) ����	��± �	��� ������( 

��&' ���� �$() ! 

) ����	��± �	��� ������( 
 �����P* 

hs-CRP 75/1 ± 24/2 57/2 ± 55/3 03/9 ± 74/14 001/0 < 

,3�303� ��0� 45�6 

)1ng/ml( 
12/0 ± 33/0 09/0 ± 27/0 10/0 ± 26/0 030/0 

*050/0 < P "&8  �:� B��&Q �* .
�� 5�� ��)�� �_2 #( 0#�(  

hs-CRP: High-sensitivity C-reactive protein 
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Abstract 
Background: Measuring biomarkers has become of the most useful methods for diagnosis 
cardiovascular diseases (CVD), due to the simplicity and accessibility. Irisin, a newly discovered 
myokine, has been recently introduced as a potential biomarker for diagnosis of myocardial infarction 
(MI). Recent studies showed that irisin decreases significantly in patients with myocardial infarction. 
The present study aimed to explore the irisin concentration in men with atherosclerosis or myocardial 
infarction, compared to control group. 

Methods: This cross-sectional controlled trial study conducted on 75 Iranian men in three groups of 
myocardial infarction, angiography test-positive and control. Anthropometric parameters (height, 
weight, waist and hip circumference) were measured at the first step. Blood collection was done 
within 48 hours after chest pain initiation in patients with myocardial infarction (for determination of 
serum troponin, creatine kinase-MB (CK-MB), high-sensitivity C-reactive protein (hsCRP) and irisin 
concentration); and after a 10-12 hours fasting in angiography-positive and control groups (for 
determination of serum lipid profile, hsCRP and irisin concentration). 

Findings: Irisin concentration was significantly lower in myocardial infarction and in angiography-
positive groups compared to the control group. There was not significant difference in irisin 
concentration between the myocardial infarction angiography-positive groups. 

Conclusion: Decreasing of irisin concentration in patient with myocardial infarction might be a 
protective response. There is a possibility that if irisin would not be decreased, there would be a bigger 
tissue damaging due to the energy depletion. 
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4 �	�* �� +������ B	Z� ��  �'6�, ��������	
�   -'4	?����

�� )&�3  ;�'=�4��� 8����  �Z'W6  �'�  )&�'3   U�'4����

;�G6�Y ���Z�� ��	M�� -4	1�� & ,��	�� 8�G6��� +��,� 

P-^ +�, �* &� ;)&�3 10 -��� ) �?�� ��Z��22.(  

;8�4f�* t��	6 �7��0�  �Bjordal   �� +���'=�* &

���� ��"D� �	���-� ��* �=�>�? & #O �6,�
 �&� �� 

+������ B	Z� �� ��������	
� �6�, +�M6 ���  ��'Z�� �� 

��� KL ,� 4 �	�* +���� �� )&�3  �	M�� �6,�
 #O


��!� )&�3 ,� �=��	=��    )��'� �'
�L )�� ,� #�5

) �
�23�� .( �Y�� ��M� >�6  nv�'6 )��, &   +���'=�*

)24 (& �6��]� >�6 8��� &  +���=�*)25 (��   �'
���

U��"� �V���W=�?� a� �L �� ��� &  �6����'6  +���'��� 

B	Z� ������ ��  8�>'�  -'4	Y���L .��  +�'��L  +�'CC!� 

_��>3 -6��� �� ;�V���W=�?� ��"D� 7� '4� ����  �'� 

��� & �6����6 +������ �	1�� �
�.  

�� �7��0� � ��G�� ����)� � ��"D� V�
��   �-w�'


 ��������	'
� ��  ;�'6�,  x$'M�  -'���3  �'�   V�'
��

�6�''��� �''�. <*�''� ��� �� +���''���   �''� B	''Z�

 ��������	
��"u� �� ) -1��26 ;8�'4f�* .( ��  ��6�'L 

�� �� %-* �
���   �'Z	7� UQ�'C�  ��'.��  )��'��� � 

_&� ��'''* a'''�	$� �L����'''�>�? �'''�.  +�'''���

��������	
�  �'6�,  ��>'3��  )-'���3  ;��'� 26  �'��C� � 

�Z	7�  �'
���   p�'
� �'� & ;+�  ���'*���4*�  �'�. 

+���� 8�� ������ ����� -���3. p�
� ��  ��'���  ��'* 

����� )-1 �� 8�� ;�6�L  8��'��  �6�'���  �'�   y�'�Y

U�4���� �	��C� &  �'���7?  �'=�>�?  ;���'�5  #Z'
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� ������� � 

8�=''W� ��� �?�''M�L & ��''=��5 �''� ��''1 .;8�''4f�* 

������ 8���� �6���� ��  & ���'�4�  Pz�'�  �'�  +�'���  ��'* 

�	
� ��j6 V�
�� �����  ) -'���327  +�'M6 ;8�'4f�* .( 

)��� )-1 �
� �� 8���� �6���� &  +�'���  ��'*  ;�	'
� 

<*�� #Z
 ��� & ��Z�� ��=��5 �� -6�1 & 8��  U��'"� 

�� �&-2 12 -7� )�� ,� ��Y�-� >�6 P&�-� ) -6���28.(  

 �� �.�� ���	?�� ��*    P-'5 �'� �4Z� U�7��0� ���


 �'�. V�
�� ,� )���	
�     & �'6�, ��������	'
� +�'���

�4��, �� �4���� U�7��0� +��� �&-!� 8�4f�* � ��"D� 

V�
��   ) �'6�, �'����� ��	
� ��30-29 & ;(�� �.�� �� 

��1\ Q��� ���	
������ �,�6 �� ��?�� �7��. & >�P& 

��@6P �C�C!�U �	W3)� �� �� �8� ,�4�� & 8�4f�*; 

 +��� �&-!��7��0��4��, �� U  ������� ����+   ���'*

    +�'��� �'� +� #'���� & �V���'W=�?� +�f�*   ��'*

 & ������ n�B5 & ��� +�>�� �� ;��������	
� A��7�

8	?��6 >�6 ��7��0  �'W��C� �� �4Z� �� �   ;_&� &� 8'��

  �'W��C� �'
��� %-* �� �]�2 <*&{L ��  _&� &�

�L����''''�>�? #''''���� & �L����''''�>�? �6�''''���- 

   �'� B	'Z� +������ n�B5 & ��� +�>�� �� �V���W=�?�

-1 P�@6� �6�, ��������	
�.  

  

��� 	
  

�7��0� ���6 \�6 ,� �]�2 �     _&� �'� �'� ��'� ���@�

<�L KL & +��,�  �L�����>�? )&�3 &� �&� �� ;+��,�

�L�����>�? &-  
'�4��� �� �� -1 P�@6� �V���W=�?�  

    ��-'7� .-'1 P�'@6� +����� ��1 �� -�2�� �L�����>�?

32  �����)14  & ���18 (+,   �� �'6�, ��������	
� ��

+� D� 
''1>L d''
�� �''* U��''� �''� ;��''� )-''1 -''��

 ��''*���7� .-6-''1 �''7��0� ���& �''6�Z�O&�� �&�& �''� 

�7��0� p�
� ��) xY�1 ��*  �4���'�  
'�V������� & 

8��7� )-1  d'
��  t��'�  �V�����'�&�  �'=����   ���'�

��������	
� (�6�, ���1 8
  <�'� ,� 40  ;A�'
 ��� 

�� �6�, �	M�� ��*,&� )�� �	1F3 8�G6���) U-1 ��� 

≤ 4; ��  U��'Z5  �'G��  U�'.�� 3 & 4   ��������	'
�

& (�6�, ) ��� �?��3����� �� ��?��	
�31.(  

��7���*� �Y|& ,� �7��0� ���1 -5P ����7. � 

nj4� ����;� -5P ����� ����� �� ����� � ����;+ 

U�''C��>� �-�w&�	''
� +&�� ��''��� )�''O 6 )�''� 

� ;(�	1F3 �� �G	?�� & nY, �6�3 �* & n�B5 -�-M

 .��� �L a��� �.�� �� 8�� ;�*���7� 8    +���'��� ,� �'�6

     ;�'���6 �� & -6-'1 �	'1�F3 ��'4� �7��0� ,�24   �'�6  

)12  & ���12 (+, ���& <*&{L  -6-'1.    �'� +���'���

�L�����>�? )&�3 &� �� �?���� ��O-   �V���'W=�?�

.-6-1 n�WC� �L�����>�? &  P���   U-'� �'� +������24 

) �W�.6    �'	�* �'* & �	�*4     +�'��� �'!� (�'W�.

     �'��2 & �'L���&�	=�� ���'1 �'� �L�����>�? A��7�

   
'��!� ���'1 �L���&�	=�� .-4	?�3 ���^ ;��� �6����

 ) �''''
�L )�� ,� #''''�5 �'''=��	=��TENS  �''''�

Transcutaneous electrical nerve stimulation (

15   K6�''��? �''� �''C�^�100-50  -6�''
��	�&� ;>''��*

  U-'� �� >��*�G� 
� K6���? �� �	
��L5    �'� �'C�^�

 d
�	� U-15/1  �	6�'
 �� U�&     +&��'� ;J'��� �'	�

 U-� �� >��^15  ��'��? �� �C�^�  �45  �	6�'
   ,� �'	�

) �(532    �	��'C� U�'��2 ���'1 �6���� 8���� & (

    & �'
 ��'�T UB'(5 �&� 
�6��&>�� & 
��	�&>��

) ��� ~4��	W�*33.(  

�L�����>�? )&�3 ��- �V���W=�?�    P�'@6� ,� -'7�

_&�  <�'L �L�����>�? ��*     ��7']& �� ��'��� ;�'	�3

& �?�3 ���^ �	2�� ���W� �V���W=�?�  �'�  U��'� 

V�
�� n�B� P��� a� �L )
�4=�  ��'* P���  �,�'
  �'� 
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m5�� �1 +-1 & �3���� �L ���� P�@6�  
'�4=�  ��'* 

����	Y� �V���W=�?� ��  -'6��3 (&  K�'
  A�'�5� 

��M? ���" �� �6��&�  o�'C6     c�'�	�� & ��� �'� o�'���

 �=1) �6�,1 U-� �� (30 ) �C�^�15  (�L �* �� �C�^�

) -���3 P�@6�20-19.(  

   <'
�L P�'? ,� ���'�,�� ��j4� ��  �'��6  �KOOS 

)Knee injury and osteoarthritis outcome score (

<
�L .-���3 )���	
� )-1 ���-6�	
�  �'��6  �KOOS ;

�''
 �L<
 ���6 8�� � �����''� & �-6�	
��� �
�   �'�

),�-6� ��j4� ��  ���3��� ;�6�, +�>�� ;n�B5 UB=M� 

��=��5  �'	��2 ��  �'���7?  ��'*  ;�'6�,&�  ;�'1,�& 

�!���� & ����� �3-6, �� ���� �6�, �2��O  )-'1 

<''
�L .�''
� �''��6  �KOSS  ����42  ��''��� A�u''


 �� �
� ��!�5 o���� -7� ) ��� ��9   ���'
 ;(A�u


       �'� o�'��� ()�'�� & �	�'
 ;�='MY ;P��'�) n�B5

) ���''���7 �''���7? ;(A�u''
  )�''�,&� �3-''6, ��''*  

)17 ����7? ;(A�u
 ) �!���� & �1,�& ��*5  (A�u


) �6�, �=M� �� �0��� �� �3-6, ����� &4   �� (A�u'


    �'� ���'^ �'
��� ���'�  .-'*�  ���'�  �'
�L  �'*�  �''�

;UQ�u
 ,� p��C� 5 �4�>3 �� U�=�� )���	
� 1- .�* 

)��''Y p�''�C� �''� U��''� �''6�3�-. & 8�''� 100-0 

�Z
�!� �� ��1N  �-5100 +�M6  �'3  +�-'C?  �='M� & 

 �-5��� �� +��45 n�Y& 8��� ��7]& �� �j6  �'	?�3 

�� .��1 �8� �L <'
  �� �'��6 ���+� �� ,� ''�+ �?�
 ''� 

�.��'''� & �
�����, -1) ��
 �$''W6 &  �''
��? �

     -'��D� a'�	$� U�'7��0� �� ���F'L ���=� �j6 ,� +�

) �
� )-134 .(<
�L 8�� +��,� d
�� ���6    �'� �'3

�Z2��� U���   .-1 ���=� ���(2 �  

)��� ���!� ����    <'
�L ,� �'��2 ��'*  �'��6   ��'*

  )���	'
� �O�Z4	
� & ������ ���� /0
 &� ,� ;<*&{L

6 & A&-. ,� ;������ /0
 �� .-1   & �'6�&��? ����'�

  �Z'
�!� ;�'6�&��? -���     ��'�7� %��'!6� & 8�G6�'�� �

   ��	'
�� �� >'�6 �O�Z4	
� /0
 �� & K6����& �� )���*

��]�? �W��C� �� �4	Z� �� <*&{L ��*  )&�3 &� 8�� �

�L�����>�? & �L�����>�? - �V���W=�?�   ,� ;�'
� )���

-1 )���	
� K6����&�� ���!�.  

  

���
	 	
  

  )��� �-'	�� ;���'��� ���� ,� )���	
� ��    �'�7�. ��'*

  <'
�L �	Y�4'1  )��� K�''
 & �'��6    �''� o�'��� ��'*

<
�L UQ�u
  .-4	?�3 ���^ ���!� & ��>@� ���� ���6

   \�''�@� �� ;�''7��0� 8''�� ��24    �''� B	''Z� ��''���

 .-4	?�3 ���^ �
��� ���� �6�, ��������	
�12  �����

) �L�����>�? )&�3 ��7   ��'� &5  & (+,12   �� ��'���

�L�����>�? )&�3-  ) �'L �V���W=�?�5   & ��'�7  (+,

 .-4	?�3 ���^�� )&�3  �L����'�>�?  8�G6�'��  ��'*��9	� 

 8'''
95/7 ± 67/61 ;A�'''
  +,&81/10 ± 83/75 

  -''^ & P�3�''���25/6 ± 75/172�	6�''
  ��''� �''	� .

;8�''4f�* �� )&�''3 �L����''�>�?-  ;�''L �V���''W=�?�

  8''''''
 8�G6�''''''��36/10 ± 08/60 ;A�''''''
   

 +,&16/12 ± 08/78 & P�3�'''''''''���  -'''''''''^  

36/5 ± 75/175�	6�
 .��� �	�  <�'L U���6   & +�'�,�

KL       �� ;�6�'��� )&�'3 &� �� ���'��� n'�B5 +�'�,�

 A&-.1 �
� )-��.  

  A&-'. p�
� ��2    n'�B5 ;��� +�>'�� 8�G6�'�� ;

� ��* ����7? ;�=MY ����� ;/���� & _,�& ;�6�,&

��2�� �� �3-6, KL �   �L����'�>�? )&�'3 �� +��,�- 

.��� ��Q�� �L�����>�? )&�3 �� �ZW6 �V���W=�?�  

 A&-. p�
� ��3)&�3 8�� ;  ��* �L�����>�? �6����

�L�����>�? & -  �V���W=�?� ��  B	'Z� +������ ��� +�>��
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�''6�, ��������	''
� �''�  /0''
 ��010/0 < P  U&�''��

�47�  ���) �1�� ��.&020/0  =P�47� N(  8�� U&���

  �'6�, ��������	'
� �� B	Z� +������ ���   )&�'3 &� ��

 �L����''�>�? & �L����''�>�? �6�''���-  �V���''W=�?�

�''47�     ;�''G�� U��''Z5 �''� .��''� ����L����''�>�?- 

 �� �ZW6 �V���W=�?�   +�>'�� <*�'� �� ;�L�����>�?

   	''
� �''� B	''Z� +���''��� ����''6�, ��������  �"u''�  

�
� )���.  

  

        
 ���1���	 
��
�� � ��� �� ����� ���������� ���� .  

  
 ��� 1��!��� .  "!�#�$�%
&� �� '
(� )���*+� (-.��	 "+/+0 � 1!�/# � 2	�� 3���	�� "+��4� 3-�56 7!'8 3���) 7!'8 )�:+� ;+<��+� ����	  

�����  ����  
���������
  ���������
 - ��������
�  

  �!"	��± �	�#� $��%"�   �!"	��± �	�#� $��%"� 

���  
*+� �,�-!  54/11 ± 66/41  10/17 ± 50/37  

/� �,�-!  60/16 ± 17/57  03/9 ± 80/61  

�	�0 1234 
*+� �,�-!  84/14 ± 00/25  98/21 ± 64/19  

/� �,�-!  34/21 ± 94/44  61/11 ± 89/50  

5+6�78 ���-#� 9��  
*+� �,�-!  03/11 ± 82/39  92/16 ± 43/34  

/� �,�-!  27/12 ± 66/60  36/13 ± 24/69  

:2;�< # =-�#  
*+� �,�-!  99/14 ± 41/20  02/18 ± 08/17  

/� �,�-!  89/16 ± 16/44  69/12 ± 91/52  

�>��- 5+�+? 
*+� �,�-!  93/4 ± 51/68  73/5 ± 82/67  

/� �,�-!  41/9 ± 91/72  24/7 ± 15/76  

 
 ��� 2��!��� .  ���	 "!�#�$�%
&� �� '
(� )���*+� (-.��	 "+/+0 � 1!�/# � 2	�� 3���	�� "+��4� 3-�56 7!'8 3���) 7!'8 )�:+� ;+<��+� �

>? @�� �!�4# )��	$  

�����  
���������
  ���������
 - ��������
�  

  �!"	��± �	�#� $��%"�   �!"	��± �	�#� $��%"� 

��� 11/2 ± 54/56  56/2 ± 43/62  

�	�0 1234  72/2 ± 12/44  73/2 ± 70/51  

���-#� 9�� 5+6�78  29/1 ± 08/59  35/1 ± 81/70  

:2;�< # =-�# 54/1 ± 14/43  55/1 ± 94/53  

�>��- 5+�+?  24/1 ± 76/72  20/1 ± 30/76  
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 ��� 3��!��� .  -����� 2�� �B� �-?��#�!:+� � -?��#�!:+�- D&�? E�&� �� )���*+� ��� )�:+� �� ���������� ���� � KOOS   

)Knee injury and osteoarthritis outcome score(  

&'(�  )���*+� ,�-+�  �.�/ �/�01 �   �!"	�� ��*+�  F   �����P  	�� �����  ��	�1 2���  

*+� �,�-!  696/2742  1  696/2742  561/48  001/0  698/0  000/1  


#;>  759/358  1  759/358  352/6  020/0  232/0  671/0  

�@0  268/886  18  237/49          

  

 ��� 4��!��� . -?��#�!:+� � -?��#�!:+� -����� 2�� �B� �- D&�? E�&� �� )���*+� -�56 7!'8 �� 3���������� ���� � KOOS   

)Knee injury and osteoarthritis outcome score(  

&'(�  )���*+� ,�-+�  �.�/ �/�01 �  �!"	�� ��*+� F  �����P  	�� �����  ��	�1 2���  

*+� �,�-!  845/4533  1  845/4533  561/48  001/0  698/0  000/1  


#;>  051/593  1  051/593  352/6  020/0  232/0  671/0  

�@0  055/1465  18  392/81          

  
 ��� 5��!��� .  � -?��#�!:+� -����� 2�� �B� �-?��#�!:+�- "+��4� �� 3���������� ���	�� ��H D&�? E�&� �� )���*+� � ���� � KOOS 

)Knee injury and osteoarthritis outcome score(  

&'(�  )���*+� ,�-+�  �.�/ �/�01 �  �!"	�� ��*+� F  �����P  	�� �����  ��	�1 2���  

�,�-! *+�  069/3130  1  069/3130  412/133  001/0  864/0  000/1  


#;>  258/988  1  258/988  122/42  001/0  667/0  000/1  

�@0  724/330  18  374/18          

  

  A&-''. p�''
� �''�4  )&�''3 &� 8�''� ; �6�''���

�L����''�>�? & �L����''�>�?-  ;�V���''W=�?� �� +�>''��

  �'6�, ��������	'
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Abstract 
Background: Osteoarthritis is the most frequent illness of synovial joints and is one of the main 
reasons of disability in old age. The symptoms of knee osteoarthritis are as pain, morning stiffness and 
limited joint movements. Among different treatments, none of them is superior to the others. The goal 
of this study was comparing the effect of 2 physiotherapeutic treatments, feet reflexology and 
physiotherapy, on knee osteoarthritis in senile patients.  

Methods: In a semi-experimental study, 24 patients with knee osteoarthritis who came to Tohid 
Physiotherapy Center in Isfahan, Iran, were completely informed of the steps of the investigation, and 
randomly divided in to two physiotherapeutic groups of reflexology-physiotherapy and physiotherapy. 
In physiotherapy group, typical treatments like ultrasound, infrared and transcutaneous electrical nerve 
stimulation (TENS) were used; and in reflexology group, besides the physiotherapeutic treatments, 
foot reflexology was applied for 30 minutes. In both groups, a program of 24 sessions (6 weeks and 4 
sessions every week) was planned. In pre- and post-test, the standard form of knee injury and 
osteoarthritis outcome score (KOOS) was used to check the symptoms of patients of both groups. The 
data was analyzed using the covariance of variances test via SPSS software. 

Findings: The symptoms of the patients (pain, stiffness, daily activities, working out and leisure 
activities) had more improvement in physiotherapy-reflexology group compared to physiotherapy 
group (P < 0.050). There was no significant difference between the two types of applied treatment in 
improving the quality of life in the patients (P = 0.111). 

Conclusion: This study shows that combination of physiotherapeutic and reflexology treatments is 
more effective than physiotherapeutic treatments alone, in senile patients with knee osteoarthritis. 
Thus, it is suggested that this program can be used to reduce the symptoms in these patients. 
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Abstract 
Background: Obesity is one of the biggest public health challenges of the century. Genetic studies 
show that proteins associated with vitamin D, such as vitamin D receptor (VDR) are effective in the 
pathogenesis of obesity. This study aimed to investigate the relationship of FokI polymorphism in 
VDR gene and the body mass index (BMI), as an indicator of obesity, and other risk factors.  

Methods: In this case-control study, 91 patients with obesity (BMI > 30 kg/m2) and 100 healthy 
controls (BMI: 18.5-24.9 kg/m2) participated. The levels of fasting blood sugar (FBS), total cholesterol 
and triglyceride were measured and the BMI was determined. The genomic DNA was extracted from 
the peripheral blood of participants. VDR gene amplified using polymerase chain reaction (PCR) 
technique and FokI polymorphism was investigated via the restriction fragment lengths polymorphism 
(RFLP) method. The odds ratio was used to examine the relationship between the risk factors and the 
disease; 95% of confidence interval was used for these calculations. 

Findings: The frequency of F allele of FokI polymorphism was 95.00% and 88.46%, while the 
frequency of f allele was 5.00% and 11.53% in control and obese groups, respectively. The difference 
between F and f alleles in the control and obese groups was significant (P = 0.005). In the obese group, 
there was no significant relationship between the levels of fasting blood sugar, total cholesterol, and 
triglyceride and the genotypes. In the control group, significant relationship was observed between the 
level of fasting blood sugar and genotypes (P = 0.010). 

Conclusion: Our findings showed that protection against the obesity was conferred significantly when 
F allele existed. For this reason, the individuals with FF genotype in the control group had lower 
fasting blood sugar levels compared to the other genotypes. 
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Abstract 
Background: Evidence proposes that maternal calcium (Ca) supplement during pregnancy may be 
associated with offspring blood pressure. The reduction in incidence of hypertension in mothers is 
proved; but the effects on the offspring are uncertain. Evidence suggests that increased maternal 
calcium intake during pregnancy may result in lower offspring blood pressure. We conducted a 
systematic review of the literature to summarize the evidence supporting an association between 
maternal dietary calcium intake during pregnancy and blood pressure in the offspring.  

Methods: The literatures were searched in available databases. The relevant papers were selected in 
three phases. After quality assessment, a reviewer extracted the data while another checked their 
extracted data. 

Findings: Four randomized clinical trials and three observational studies were included in this review. 
Results were more consistent among the studies including older children (age: 1 to 9 years) where a 
higher maternal calcium intake was associated with a reduction in offspring systolic blood pressure. 
One large randomized clinical trial found a clinically and statistically significant reduction in the 
incidence of hypertension in 7-year-old children (RR = 0.59, 95% CI: 0.39 to 0.90). 

Conclusion: There is evidence that confirm the association between maternal calcium intake during 
pregnancy and offspring blood pressure. However, more research is needed to confirm these findings 
given the small sample sizes and the methodological problems in many of the studies conducted so far. 
More studies on populations with calcium deficit are also needed. If confirmed, these findings could 
have important public health implications. Calcium supplementation during pregnancy is simple and 
inexpensive and may be a way to reduce the risk of hypertension and its sequels in the next generation. 
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