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Study and Detection of Ultra-Weak Photon Emission  

from HT-29 Cells under the Effect of Trypsin 
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Abstract 
Background: In addition to chemical and electrical mechanisms, cell organisms communicate each other 
through electromagnetic waves, known as biophotons. Detection of these waves shows that when cell organisms 
are being dividing, injured, or dying, they emit more photons than when they are healthy. The purpose of this 
study was to detect the biophoton waves emitted from cancer cells (HT-29) affected by trypsin. Trypsin is a 
factor contributes to gradual death of cells. 

Methods: This study was carried out on HT-29 cells in three groups. In the first group, the cells were affected by 
trypsin. In the second group, the cells were not influenced by trypsin; and in the third group, an empty plate was 
used to measure the background radiation. For this purpose, the amount of the radiation emitted from all three 
groups was measured using photomultiplier tubes (PMT) apparatus and compared. 

Findings: Computation of the means and standard deviation of the whole surface of emitted biophotons 
demonstrated that the group containing trypsin significantly emitted more amounts of biophotons than the group 
without trypsin and the group considered for the measurement of the background radiation (P < 0.05). In 
addition, over the time, the amount of emitted biophotons increased. 

Conclusion: The results showed that when the cells were under the influence of trypsin, the amount of 
biophoton emissions increased. With the elapsed time, more cells were faced with the death threshold, therefore, 
the amount of emitted waves from the cells affected by trypsin increased significantly rather than the cells were 
not influenced by trypsin. 

Keywords: Biophoton waves, Trypsin, HT-29, Photomultiplier tubes (PMT) 
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��
 ������
�	 ����
�� . ��  

  
���� 
���  

����	��) ± (�	��� ������  

�
	� 
���  

����	��) ± (�	��� ������  
 �����P 

(���) "�  011/8 ± 8/63  547/2 ± 4/63  88/0  

(�-./�01) �23  34/14 ± 8/74  403/8 ± 2/72  62/0  

� ���) �4 (- �  482/6 ± 4/168  321/8 ± 3/171  42/0  

(�-�/�2) 50678  2/8  2/8  -  

 ���[	P e��# ����� K.�Z	 ��4/$��	 Q�=� ��  3� /�05/0 !# ���^	 �# . ��� ��A���� ��/" a��^� �� �4/$��	 ��&# /$Np�.  
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�� �
�� �� ��� � �������� �	������� ���	 
����
� �	 
	�� � !�  ������� ��	
*���+�, � 

��$^	��4  ��^]�B	 �# �.�.
      ��# ���O	 �����=$# �./�A �� �����  �

 ����� `$ZY� �# ����=$# 3� <��O� ���	    ��E) ?	��	 ����	 � 
C�  

6       �.��# �������� !�����&� ?��"�� . (��"�# ��"lA ���� %&C. 3� ��	

.���&# !�=� 
���. 3� ���5��� . <�&H��  

      ������ ��/�" �./�A .� /�4 ��/�# ��^]�B	 3� q./@ ��4��$^	
 

 3� <��O� Q����H �� U�� �� ��/I� !����&�  �# ���#�&$" �	�� �  �&	3'

 ���@� ����	 !�:��@� �W� �#     <:���@� 
���Y� r��L� !����$# <:

!�@��" . !��&�"
 	 
	�&�s  �&�	3' ��/� 
	�� �� ��/I� !����&� /# /N

!OWC <:��@� ����	- !�5�� �� !C./�
 ���=$# . t��/"    
��Z	 ���4

����� �  c5E ��/# ��/I� !����&�a��^�  ����=$# ����	    
�:&O$���. ���4

	 ��4.��� 3� ���5��� �� �#���s /N a/��� /#.���&# �$^b.  

 ���#   . X���4 ��&��	 �� ��A������ ��/��" Q���=�K.� ���^]�B	
 

 
	�� <�V$b&������ �' 3� GH . �"
   ����b� Q/�I  ��	�� �   ����4�A'

 t�&���Y��     S4.u�H ?��� Q��9�� .����/A ��v	� . �^]�B	 
 
3�   �&��

��$=� �       ��/�C M�&�w� ��&�	 ���5�L� !��"�H Q&W� ��PY��� x�@�

.�I/A �� ���#�
 >=  ��A���� ��/" �$I�/A&	� <���;� �" ��.' 

 . 3�   ��" �����&@ ��A���� ��/" Q�=�  ��� S��/H  ��	�� � FES-I  ��

 ?$$^� ��  ����I� 3� T/� ���$	.���� 
$=��  

      ��� 3� 
��^]�B	 �� ������ ��/�" ��/�I� a��^� !��/# �&\�	 �#

�V5L �  a�	 �./$�Kistler )500  ×600 !W$	 a�	 
/�	 9260AA 


 ��/" �$]&�Kistler   >�=  ���  (G$d&�� 
 ���� ��.'    ���/	 ���4

) ��YICOP  ��Center of pressure ��4�&V	 ����	� �� (x  .y  ��

���4� ��Y� M$�/� �# �   !	���C ��� -   !�W@�� . !�5W@-   ! ���@

!	 .�" ���5��� 
��"�#  �V5�L     a��O	 
	��" ��� ./�$� �    �./�$� ���4

Piezoelectric !	  
�"�#�3���� ��/#  ��YI ��/	 �$^C&	 �/$A  ���� �#

!	 ) �.�29-26.( 

�� �^]�B	 � ���� 
/b�E�4  G���/I ��120  ��/4>=  �.'�  ��"  .

 
%&=9	 ��7200 �B[�� �/# ����� 60 ��N$�  �/A ��ON ���� .� ������   /�#

.�� �V5L� �$./
  ����# ��/�� �/A�� .<�	 ��	3 /4 
��/�� 60 ��N �$� 

�&# . �� ��.�� �E�/��� 60 ��N$��� #$? /4 ��/�� �� /\� ��I/A  ��" .

�� 	�=�! �&	3'� �]�E �� �4�
����� ��/I�  ��/�"  ������  ��H  ���4/#  /�# 

.�� �V5L � �$./ ��z������ �&; �#� ��� ���4� �'   ���Y��# ����� �4

	 ��/C!�4�H . �I/A���Y �# j/� ���"�4���Y 3� �4 �WL�I 	!.�I/A  

���� ���4  ����	' ����� ���# �   ���	��/# 3� ���5����� ���# � Excel   

)Microsoft Corp., Albuquerque, NM (�9��� . WV�$
   
�OC .�"

�O��V	 3�� �4/�	���H� ]��'$�  
a��^�15 ��N$� �  a.�.    �&�	3' /�4 /�@'
 

 ��/#A&W $/� �4�B@ 3�� "��! ./" 3� %. �H��� �/A XlE �&	3' ��� .

a��^� /; 3� ��/I��f  ��4/�	���H�   ��	 a&�;$/ )Path length 
( ��/�� 

)Velocity (.  <�����&� )Excursion    ����  .� /�4 �� ���YI ���/	 (

	��C! - 5W@! W@�� .! -  ��@!   .��" `ZY	 ��4/�	���H�  
�$@�  ��

��/#! a&	/I 3� ���5��� �# 
��/I� a��^� �4� 3�/ :�	' ��� �#  
  

COPEAP�mm� = X��
 − X���																					Equation	1 
 

COPEML�mm� = Y��
 − Y���																						Equation	2 
 

PLAP�mm� = ���x�!" − x��#
$%"

																		Equation	3 

 

PLML�mm� = ���y�!" − y��#
$%"

																		Equation	4 

 

VAP�mm/min� = ∑ ��x�!" − x��#$%"

, 									Equation	5	 
 

VML�mm/min� = ∑ ��y�!" − y��#$%"

, 									Equation	6	 
  


<:��^	 ?�� �� COPEAP   ������� �� ��YI ��/	 ���&� /P��$#

!	����C- !��5W@ )Center of pressure in the antroposterior(
 

COPEML )Center of pressure in the medio lateral  /P���$# (

  !���W@�� ��������� �� �����YI �����/	 ������&�-  
! �����@PLAP   

)Path length antroposterior ��YI ��/	 ���&� /$�	 a&; /P��$# (

!	��C ������ ��-   
!�5W@PLML )Path length medio lateral (

    !�W@�� ������� �� ���YI ���/	 ���&� /$�	 a&; /P��$#-   
! ���@

VAP )Velocity antroposterior    �� ���YI ���/	 ��/�� /P��$# (

!	��C ������-  . !5W@VML )Velocity medio lateral  /P���$# (

!W@�� ������ �� ��YI ��/	 ��/�- !	 ! ��@   .�"�#  


$WV� . ���9� ���	'
       ����&� ���4/�	���H ?$P���$	 ���5���� ��#

�$^���b.   ��/����� ����� ��. Q/���� ������I� SPSS �Z����� � 19   

)version 19, SPSS Inc., Chicago, IL(     �$]���' ��/�# .��" Q�9��

 �./A .� /4 ?$# �$I�/A&	� ��4/$��	�4�" . ��&	    <.��5� ?$�$^� .

 
�./A .� ?�� ?$# �$^b. �/�W=� �&	3' 3�Independent t  ���5���

 .�" 
a��^� ��4/�	���H . ����I� 3� T/� ���$	 ?$# k�O��� ?$$^� �� 

 !P��O=4 M�/b 3�Pearson  M�/b .�" ���5���α  �&	3' /4 ��/#

 |B� ��05/0 ���/A ?$$^�.  

  

����	 	
  

 a.� 2      �./�A ��# �����[	 �� ��&�	 �./�A <�ON 
$WV� !���� }���� 


!	 ��Y� �� �4�"  �./A .�4�  �3. . ��C 
?� ��4/$��	 m�V] 3� �4�"

        
���	' ���� ��# }����� T���� /�# .����&# ��" ���� f$OB� ����=$# �#

�\E�	 
#�C <.�5�        m��V] 3� ������ ��/�" ��/�I� �./�A .� ?$�# ��

����� ?$$^� ��4/$��	 �  �& . a��^����" )05/0 < P ���=4 .(   �&�;

!	 ���� ��  �/�=� a��^� ��&	 �./A 
�&"  ��# �O�� Q��' ������� !;

�4 �4�" �./A   .���"�� �&@ ?�  
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���� ���	 
����
� �	 
	��� �
�� �� ��� � �������� �	���� � !�  ������� ��	
*���+�, � 

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

  �
	� 
���  ���� 
���   �����P  

����4 5�8 �� ��# ���: �1-� ;����/� "0<��0�- ��0�) ���= (- �  737/5 ± 947/19  310/1 ± 068/5  001/0 <  

"0<��0� ��=�� 5�8 �� ��# ���: �1-� ;����/�-��0�) �8��= (- �  923/0 ± 444/6  231/1 ± 313/4  001/0 <  

����4 5�8 �� ��# ���: �1-� ;����/� -06� �/> - ��0�) ���= (- �  309/65 ± 741/555  651/101 ± 893/739  000137/0  

��=�� 5�8 �� ��# ���: �1-� ;����/� -06� �/>- ��0�) �8��=  �(-  672/116 ± 123/647  997/177 ± 612/898  002/0  

����4 5�8 �� ��# ���: �1-� ;����/� 5?-�- ��0�) ���= (�0��@ -# - �  618/130 ± 533/1111  884/319 ± 433/1524  001/0  

��=�� 5�8 �� ��# ���: �1-� ;����/� 5?-�- ��0�) �8��= (�0��@ -# - �  345/233 ± 233/1294  442/355 ± 632/1798  001/0  

  

 ����3 �'$*+,� �
��
 �� �	�-$.� �� /�01� #���$����% � �	�$�� �� 2�3 ��!�� &�� 4�+3�� .Pearson  

�����  	!�� "	
�����	#  
$!�# ��	�  "FES-I  

r ) %��&'(
 )���Pearson(   �����P 

-06� �/>  5�8 �� ���: �1-�����4- ���=  44/0 21/0 

-06� �/>  �� ���: �1-� 5�8����4- ���=  62/0 07/0 

 5�8 �� ���: �1-�A����/�����4- ���=  49/0 15/0 

 5�8 �� ���: �1-� ;����/�����4 - ���=  04/0 92/0 

 5�8 �����: �1-� ���/� 5?-�����4 - ���=  44/0 21/0 

 5�8 �� ���: �1-� ���/� 5?-���=�� - �8��=  62/0 07/0 

FES-I: Fall Efficacy Scale-International 

  
k�O��� #$? 	$��� T/� 3� ����I� �# �4/�	���H� a��^� � �$� ��  a.��  

3 ��	' ��� .fO; ���I� �4� �# ��� 
��	' k�O��� �^	!����  �#$? 	 �$��� 

�4/�	���H . ����I� 3� T/�� ) �"��� �& . a��^�05/0 > P  ��D /A� .(

���H .� ��&	 ���	 a&; /�	$/    	���C ���  �� ���YI ��/	! -  �5W@!  .

W@�� ��  �� ��YI ��/	 ���&� ��/�! -  ��@!
 ��? k�O��� �� �E 

�^	!��� ) �&# ��"07/0  =P.(  

  

*�+  

��=4    ��^]�B	 Q��9�� 3� X��4 
�" ��&�� �� �&; �    !#���3�� 
/�b�E

       �� !A��&�@ ?$�	3 3� T/�� ����$	 . !4�P����� a���^� ?$# k�O���

��=$#���� ��D� ��  }���� T��� /# .�&# ���	 ���	' ��� �#  a���^� 


      ��# 
���# ���YI ���/	 ���4/$��	 /_�� m�V] 3� ��&	 �./A !4�P����

�&# �4�" �./A 3� /�=� !� &� 
#�C ���$	   }����� ��# &�=4 ��I�� ?�� .

$# �� a��^� a��@� �� ��� !��^]�B	 3� 
L�E   ����� ���D� �����=  �

�V5L 3� ���5��� �# �� ���	 �  ��YI)30 
23( ��/� K���A   f�O; .���

   ���$	3 �� ���I/A <�&�L <�[$[V� �      ���D� �����=$# a���^� !���/#

���� 
���	 �      
!�^$O; /�$~ !���/E a/���� 
!��v� SY� S4��

  G�E S4�� 
�$^b. a/��� S4�� 
!��/E �4�/O4�� �� !P�4�=4��

Q���� ![=� GE S4�� 
!��&H   ��4 !���V� . M$�'  ���w��  !����$# 

. &�"!�� 
�# ��&�� 
W� S4�� a��^� !4�P���� ?�� ����=$# ��$# ��" 

��� )32-31(.  

 /�� �I/Y$H . ��9�� �� !WL� 
	�� ��   �� ���&�@ ?$�	3 3� T

���� ��D� ����=$#  ���" !I/^	 ���	 �   ����   3� <���O� ���   ?$�].�

�4 �� !A��&@ ?$	3 �W=E %&C. �# ��	3 �  �����    �� ���=$# �� ����	 �

!	 �4� 
    ����� 3� G�H ���# �$^�b. /$$�� T��E�  ����	 �  .  !���/P�

    ��$]�^I Q��9�� !�; ���&�@ ?$	3 3� Q.��	  .� ���4 ����3  !�	  ��"�# )33(. 


?$�g=4 @/# ��! # a��^� S4�� 
<�^]�B	 3�$����=   ��&��� �#� ��!  3�

	3 3./# �� /B@ 
	�&�$? A��&@! # �� ����I� 3� T/� .$ �����=   ���D�

���� � ��	� �WE/	 ��� I/^	 ?	�	!  ��� ��")5 
2(.  

�� �^]�B	 � &	3' Q�9�� 
/b�E/b ��M P��O=4! Pearson
  �#$? 

�/=� � S�/H�	�� � FES-I ���4� ��Y� ��� 	$��� T/� 3� ����I�  �	!


�"�#  ��#  �4$h  ��� 3�  ��4/�	���H�  ����&�  ̂ �b.$� �� #$ �����=  ���D� 

����  � ��	�
 �^	 k�O���!���� ��Y� ���� .fO; ����} �# ��� 
��	'  ��# 

�& . �'  ��� #$ �����=  ���D�  ����� �  ���	�  ��# 	 �$���  
�#�C  � &��! 

��Y]��^� �� 3� ��� ���� 
���&# �	�  T/�� 3�  �����I�  ����"��� . �����}  ��# 

��� 
��	' &�=4 �#  ��^]�B	 � Jorgensen   �	 ������=4 .!  ��"�# )4( .

�W� ��? 
/	� 	! ���&� k&#/	  ��#  G�E #$ ���!� .  G�E  �[=�! O;$ �^! 

#$����= z�"�# �/D �� �� �^]�B	 � Di Fabio  .Badke
 � ��? .�  
�	�� 

�# ��&�� 
	�&� WL�! 	3$? ���&@ . �# a�O�� �' T/� 3� ����I�  ���9	 

I/^	! ��"��� )34( .��# /# ��
? /4 ��D 
a��^� �� 
	�� ��	 �� �� ���9 

�/�W=� �#$�� � #$����= ;! ������� ��� fO; �	� 
����}    ���	' ���� �#

�^]�B	 3� � 4�� �&\�	 �# 
/b�E� �� ����I� 3� T/� S�? #$ 
�����=  Q3:
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����
� �	 
	�� � !�  ������� ��	
*���+�, � 

��� /=��? �4� ��&�YZ#! ��	�� .! � /#� /�P   � �� /Ns�	 
�	�&�� ���9 

	3 3� T/�$? �p� �4 ���&@$�   .��"�# ��"��  

��=4�&; # ��$�� H <� ]̂�B	 �� ��D /4 
�"$Y$?     ��# a���^� S4���

��	3 
��	�� ��&����$? A��&��@! ��I/^	 �' 3� T/��� .!  ���	� 
����� ����"

[	$�T �4� �/# ��I� ��� �#� 3���#�! � �� a��^��?   z���� <.�5�	 <� ]̂�B	

�# �&;� �� � ]̂�B	 �� � Lamb .   ������=4 /�# .��     ���D� ?��	 ����3

���� � ��	�
 # �&@ t�&� a��^� <��Y	$ �����=    ���" K����A  
�_	)

���Y	! �� ��/I� Q�P�4 T�O] "&H$�� ����� (. �#  ��/�=4 [	 �$T�  �����!� 

�/I )Performance measure^	 ��&�� �# ($�4��!� �/#�    a���^� S9���

	3 %&C. �# �' k�O��� .$? A��&@! ��&	 ���5��� ��/C  ��� ��I/A)5(.  

���^]�B	 ��  �Hyndman  .Ashburn  T���$[	 3�BBS  ��/��#

      �/�=� ��� ���� ���" ��4��Y	 . ���5���� a��^� S9��  �BSS  ��

�[#�� �� !����=$#   
������ !A��&@ ?$	3 3� T/� . !A��&@ ?$	3 �

�/=� 3� /�=� ��Y� !A��&@ ?$	3 ��D� �� ��� ���/I� � ��� )2(.  

3� �.�V	�� �4� ��? 
�^]�B	 	!  ��&��  ��#  ���  ��&�#  ����^�  ��/�I� 

��/" ����� �� �^]�B	 ���"� �/� .?=b �' �� ��/P  
�	�&�  tO�/�	  ��# 

T/� 3� 	3$? A��&@! \�$/  G�E  �[=�!
 #$ ���!� .  <���C  ���v�! 

�V� a/��� . ��/#! >C�. ��Y� ��� .��# /# ��
? �# /\� 	! ���  ��#  Q��9�� 

�^]�B	 /# .�� �^	�  � ��	'� e��#/� . �$�  ���/#! �  �d!  /��  
�	�&� 

Np�$��lA/ �� ����9 T/� 3� 	3$? 
���&@ ��&�# �# ����} C�$f/�� ��$�.  

  

%�����, � �-./  

���=��" !����[$[V� r/��; 3� ����I/A/# ���]�[	 ?���� � 292262  �&��w	

    !�	 ���5�L� !��"�H Q&�W� ��PY��� !Y4.uH ��.�^	 �&w	   .��"�#

    S4.u�H �� ��A����� ��/�" !	�=� 3� �]�[	 ��A����&� �W$�. ?��#

!	 !�����C ���=$=L /b�E ����=�. 
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The Correlation between the Standing Stability and Fear of Falling  

in Patients with Stroke 
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Rokhsareh Meamar MD, PhD4, Mahnaz Marvi5 

 
Abstract 
Background: Preventing falls is an important goal of rehabilitation program in patients with stroke. Balance 
disturbance is a specific risk factor for falling in these patients. The correlation between the stability parameters 
based on force plate data and fear of falling was not assessed in any of previous study. So, this study aimed to 
evaluate the standing stability of patients with stroke and its correlation with fear of falling.  

Methods: Ten patients with stroke and 10 normal subjects matched based on the age, height, weight and sex 
were recruited for this study. Kistler force plate and the Falls Efficacy Scale-International (FES-I) questionnaire 
were employed to evaluate the stability and fear of falling, respectively. The difference of stability parameters 
between the two groups was checked using independent samples t-test; and the correlation between the stability 
and fear of falling in patients with stroke was assessed using Pearson correlation coefficient. 

Findings: Based on the variables of the center of pressure, the stability of patients with stroke was significantly 
less than that of normal subjects (P < 0.05). There was no significant correlation between the stability parameters 
and fear of falling in patients with stroke (P > 0.05). 

Conclusion: Based on the results of this study, decreased stability is not the main risk factor for falling and also 
fear of falling in patients with chronic stroke. So, simultaneous control of other predisposing risk factors for fear 
of falling is helpful to understand their relevance in falling and also to find the appropriate rehabilitative program 
to reduce the risk of falling in patients with stroke. 
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)'	(U�� 0	(�H (��S ��" 	� 10 �e�� 9��  ����&  #�	���� )FBS   	��

Fetal bovine serum ()'	(U�� 0	(�H (� �-�H  Q������  ���:  �� ���- 

��$�	!�-:�-�� )'	(U�� 0	(�H (	� ;. S µg/ml 100 ��	A-�� �" .��� 

'k���E! �� �	��!� 37 #��&�� � �-�	��� '������ ;����I� 95 ���e�� � 

�� ��$�� ���� 5 �e�� #��*�� �".  

��)*� ����� �� ����� � EGFR: l: 
� 0���� T� � 	
 #� ,���� 

'b�	�! 	� ��	A-�� 
� ;�� h��>-�� RNA )GeneAll ' �����& ���'( 

9	��(� T� ��� 	��
 h��>-���� ���" � 	��� ��	A-���� 
� ;����  �-����

complementary DNA )cDNA;��") ( N�	: 'N�I  0����� (� 

�� N	�� 2(C����-�� ;��" '���
	� RNA #� cDNA 2��%� "�.  

����� �� ����� � ��!�� h�	�  ��� �� �  ����  ��	�KS  ��P����: 

EGFR' 	��� ��	A-���� 
�  @������Polymerase chain reaction 

)PCR( ���������)*� ��������" . ��������(���:ppicEGFRf  	��������  

�������� GGGGTACCCGAGCTCTTCGGGGAGCAGCG  �  

 ���������������(���:ppicEGFRr  ������������������� 	���������������

GGGGTACCCTCAAGAGAGCTTGGTTGG #���� �����.�! 

��)*� �   m����� �Epidermal growth factor receptor )EGFR (

���! .;<�� ���` ��	A-��  #��  ���.�!  9	�D��  @����� PCR'  ����+! 2 

�-����*�! 
� cDNA #� n� >! @���� PCR 2!	" 1X �<	� '@���� 

4/0 �d�!��*�! 
� Q� �
 
� '	
�(���: 50 �d�!��*�! 
�  ��
 dNTP   

)Deoxynucleotide triphosphate� ( 5/1 � �! �d�! ��� � ,����! 

#<	p� �" .�� ';�	1� #� �
 @���� 2 �[�� ,���H Pfu ����<�   #�� ]�"

,D[ #� ���I ��	1� @���� 50 �-����*�! ���.  

@������ �� 40 #����4 � ��	��!� 2!	��" 15 #����	q �� �	��!�   

95 #&�� � �-�	�  '����� 30  #���	q ��  �	�!� 60  #�&��   �2  #�+�`� �� 

�	!� 72 #&�� � �-�	� ���� 9	D�� �" .#� ��.�! 0�������	��  #����� � 

2�(*� #-"� �	
 9	(�	� �� �	1-�� '@���� #� b���� 5 #+�`� ��  �	�!� 

95 #&�� � 5 #+�`� �� 72 #&�� #� ��-�� � �	1-�� @���� ����<� �".  
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����
/��	0�1 � 

,5
 �	
�(���: :�(���H ���!  ��	A-��� ��  @����� PCR ����� 

Q� #�[	� � �q� ,���H �qd����E! KpnI �� �	1-�� '5  ����  ������ .
� 

��� ',���H ���� ,5
  #�C�` �  T��FE! PCR �  ����?(
  ��(��J: 

pPicZαA ��	A-�� �" .@���� ,5
 �� N	�� ��-�� ;��" ���
	� 

9	D�� �" � gd�FE! ,5
 l: 
�  
���<��-*��  ��� ��� TM  
�	��H   

1 '�e�� 
� ��� TM ����� � 	�  ��	A-��� 
�  ;���  h��>-��� DNA 
� 

TM ;�	�) ;��" Bioneer' ��� � ����& (h��>-�� ���".  

#�1� � ��-�	� b������ ��	[ ��(�J: pPicZ-EGFR: #C�` � 

��(�J: � T�FE! PCR ,5
 ��" #� ;%$� ��
� 3:1  	��  �U���*� 

n� >! ���" � @���� 0���	U�� 9	D�� �" .b���� @���� 0���	U�� 

 2!	�" 1X  �<	��  '0����	U�� 5  ��[��  ,����H T4 DNA ligase �  ��

r����(D! 5/0 9�������*�! DNA ������ .,���D[ ��	���1� '@�������   

20 �-����*�! ��� � #� g�! Q� b" �� �	!� s	�� #��*�� �".  

l: 
� 9	(�� 0	!
  '0����	��*��  ����+! 2  ��-����*�! 
�  T��FE! 

@���� 	� ��	A-�� 
� t�� u�" �����[ #� 2���  ��-�	�� TOP10F 

2+-�!  ����" . ��-�	��  �	�
  '2�e	[ ���  ;�� : Luria broth agar 

)LB agar��	[ ( 25 9����*�! �� � �!  ��-��  ��-�H  Q������  �����v
 

;K� ���� �".  

��� � �	
 '2e	[ �� k�E! LB j�	!  ��	�[  ���(
  ;�. S 
� 

'����v
 #�  g��!  Q��  b�"  ;�K� �  lw��'  	��  ��	A-��� 
�  ;��� 

h��>-���� ��(���J: ;�	���) ;����" Bioneer����� ' '(������& � 

��(�J: b������ 
� ��� ��-�	� 	
 h��>-�� �".  

#� ��.�! ����� ����  #�C�` �  b������� ��  ;�1&  ;����  #�� 

2��� '��(�J: �	
��(�J: h��>-�� ��" 
� ��-�	� 	
  	��  ��	A-��� 
� 

,���H BamHI ���! ,5
 �(���H ���` ��-<��  .  

T	+-�� ��(�J: #� 0	���!  ��(>! Pichia pastoris �  �	�+��  0	��� 

:��P���: �	
��(�J: ;�� #� ��!H 
�  #� [�! �  '2�%`  	��  ��	A-��� 
� 

 ,����H PacI �����  ����" � #��� t�� Electroporation  #�� 2����� 

���(>! Electroporate �����" .k�����" @������ Electroporation 

2!	" M	-�� 2 ';��� �� ;!�	+! 25 ,
� � 0��� 200 ���	<��*�! ���.  

gd�FE! Electroporation #� g�! 5 
�� ��� k�E! ;K� 

Yeast peptone dextrose adenine )YPDA (��	�����[   

25 9����*�! �� � �! �-�H �-�� Q����� ����v
 ;K� ���� �" . l�: 
� 

 *�K��2 ���� ��  	�
� A����� '���(>! � ��� ���� �� 	��
  #�� ��E!�k ;��K� 

Buffered glycerol-complex )BMGY (2+-�! � �� �
	� �	
  ��	�!
 

��C-! � �	!� 30 #&�� � �-�	� ����' 	+��� ��0	 ��P���: 9	D�� �".  

 ����I #��� '#��eJ� Q��� Q��� 0��� � 
� ���(>! b��������   

�� 25 ��� �! ���-�� k���E! ;��K� BMGY #��� g���! 48 ;3	��� ��   

�	!� 30 #&��  �-�	�� �  �����  	��  ��	A-��� 
�  ���	���*��  ����*��" �� 

@��4 250 ��� �� #+�`� ;K� ���� �".  

l: 
� ���0� xR& ���� E!�k ;K� �� T�I  h��! 600  �-!��	�� 

#� 4' 	� ��	A-�� 
�  M��A��-�	��  ����� �  '��� ��  ��(>!  ���& � �� 200 

��    ;�K� k��E! ��Buffered methanol-complex )BMMY (

;K� ���� �". ��� ',D[ �� 8 c�y 200 �� �� #� 0���!  ��	�$! 

,�$+� �" � �� k���" 2%` ;K� #!��� ;<	�.  

���� 	+��� P���:�� �� jI	+! 24 '#-3	�  T�	�C! 5/0   ��e�� ,�D[ 

E!�k #� E!�k T��	-! z�	� #<	p� �" l: .
� ;"R� �
 24 ;3	�' 

�*� 
� c��y #-"����  ��" �  	��  �-�	���A�M�  	��  ;3��� 1500 ��� �� 

`��'#+ #� g�! 15 `�� #�+ Supernatant  � ����� �  �� ��� 
� � ��*��U 

��& � �� 	!�� 70 - #&�� � -�	�� ���� �{��� �".  

������� 0	���� ��P�����: EGFR b�������� 	��� ��	A-���� 
�  t��  
Sodium dodecyl sulfate-polyacrylamide gel electrophoresis 

)SDS-PAGE(: �����+! 50 ���-����*�! 
� Supernatant 	��� ,��D[ 

��	$! 
� �<	� ) #��(�2X sample buffer( 2X )  ��	�[5/0  �d��! 

Tris 	� 8/6  =pH' 10   ��e��Sodium dodecyl sulfate' 5   ��e��

β-mercaptoethanol � 025/0 m�� Bromophenol blue ( n�� >! 

�" � #� g�! 10 `��#+ �� 	!�� 100 #&�� � -�	�� ���� #��*�� �".  

lw�' #��(� 	
 #� g�! 5 #+�`� 	� ;3�� 14000 ��� ��  #�+�`� 

M��A��-�	� � 	� 0	!
 ��	A-�� ��� '}� #��*�� ���".  

������ '
����<��-*�� 
� TM ,�����-! ������� 	��� ;��. S 5  ���e��� TM 

*A��Q ����� 	� ;. S 8  �e����	A-�� �" .#��(� 	
 ��  cJ-���  �$�	-:�2 

200 ;�� #� g�! 3 ;3	� 
��<��-*�� ���" � lw� 	�  ��	A-��� 
�  m��� 

Kumasi blue )�� N	�� 2(C����-�� �����	-�� (m�� !H��� ���".  

  

���
	 	
  

���� ���� � 	
��
�� pPicZ-EGFR  

 	�� ��	A-���� 
�  @������Real-time polymerase chain reaction 

)RT-PCR( ����� �� ����� � ��!��  h�	��  ��� �� �  ����  ��	�KS 

��P���: EGFR ��)*� ����� .��� @����  ������ #� �D�!  #�C�` ��  #�� 

T�I 2140 ;A& 
	�  �")2*" 1- =��  .(  

T�FE! PCR � (�J:�� pPicZalphaA  	��  ��	A-��� 
�  ���H�, 

KpnI' ,��5
 � l��: 
� 
����<��-*��' 
� ��� TM h��>-���� ������� 

)2*" 1- .(x  #�C�` � EGFR  #��  2����  (��J:�� pPicZalphaA 

���� � l: 
� T	+-�� �-�	�� TOP10F k��� ��� (�J:�� �  h��>-��� 

(�J:�� 
� 0� � 	
� #� ;�� '��!H ��&�  #�C�` � ����� ��b �  ;�1& 

���� 0H' 	� ,5
 ��H�(� k��� ��H�, BamHI ����� �" )2*" 2.(  
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��� 1 .����
 ���� � Epidermal growth factor receptor )EGFR (�� 

������  �  !���"  Real-time polymerase chain reaction )RT-PCR(  

=�� - ��� @���� �Q ��	� #� ��I 2100 ;A& 
	� ����� ��� .gd�FE! �� ��5[ k� @� 

��* !� �Q ���  
	�� ��� TM 
��<��-*�� �" .x - gd�FE! ,5
 EGFR � (�J:�� 

pPicZ alpha A 
� ��� TM ����� � h��>-�� ���" .�� ��� '2*" 
��<��-*�� gd�FE! 

h��>-�� 
� TM �� ��5[ k� @� ��* !� 1 ���  
	�� 0	K� ���� !� ��" .d�� 1' ��	� 

2e	[ 
� EGFR #� T�I 2100 ;A& '
	� d�� 2' ��	� 2e	[ 
� (�J:�� ,5
 ��" #� 

T�I 3600 ;A& 
	� � d�� 3' (�J:�� pPicZ alpha A ,5
 ��K� �� 0	K� !� �
�.  

  

����� #C�` � 1100  ;�A&  �
	�� ��  @�����  ,�5
  '��(���H   0	�K�

�����
� � ���� #��C�` � T���FE! PCR �� ;��1& b���	�!	� � ����&� 

#C�` �� 1300 ;A& '�
	� 0	K� ���
� � ����  #�C�` ��  ;�1&  b��	�! 

2��� #� ��(�J: ��� .0� �  	
 �&�� #C�` �  b������� ��  ;�1&  b��	�! 

����� � ���� 2[��! �C� ���! ��	A-�� ���` ��-<�� ) 2*"2(.  
  

  
��� 2. $�%
� �&' �(%( )���� ��	
��
 �� �� � *�+�,-   

pPicZ alpha A �� ������  �  ./0
1 BamHI   

 /��2 *
�� 1300 ��' ���� 5�6
 �*!7� � �(%( ���� %� �&' ��%� �� �� � 

+�,-�* �� .  

  

5��� 8�9�(
- ��	
��
  

l: 
� T	+-�� (�J:��  #��  2���� !� 0	��� Pichia pastoris' � ��0	 

P�����:�� 	��+�� � 	��-��Y ���� ��� TM SDS-PAGE ��
	��K! ���" .

0	(
 ��I #� �� 2*" 3 ���� !� '��" !�0�� P���:�� ��0	 '��" 	� 

��<��@ T�I g�! '	+�� ��<��@ �#-<	 ;�� .	� � ���    
� l�: 'T	�[

 ;"R�3 P���: '	+�� r��" 
� 
���� 	
� E"��� !� 0	��� � ���  ��

 ��E!�k  ����<� ;���K��@ ������-<	 �� ����� ��  TMSDS-PAGE   

��
	K! ���".  

  

  
��� 3. :/��
 �;�< �  �%�=(
��>  )?�@AB ��C>  5��� 8�9�(
- ��	
��
 
� �(%  DE  

Sodium dodecyl sulfate- polyacrylamide gel electrophoresis )SDS-PAGE(   

%�  /8 F�%�=(
��>  �  G� H	 >��IB$ 9�(
-�8 SM0671  ����)�	
� J��
�B
= (������  *� .�
�+
 �7� 8 -1 D���B )*B 5�B� �C>  �  �(% D(  �� .�67 ��� .9�(
-�8 	
��
�� 

�;�< �� D�M 96 	�F5��> ��I �� HI= 5�6
 �� � �*� �� .  
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���  

������ � 2!	3 �"� �!���:�  ��	(�" � 1' 
�  #-���  �������  �	�
  ���S 

��
���� �
	��� �! �"	� #� 	� T	F�� #� ��	U�� '��� Q� �(����(
  	�� 

Q� T�* ! ������ � T	C< ��" � �U�� 2�*K� �� �! �
� � �	
��$! 

9	�: ��	�� 2��� ��� � ;����< �� T	C< �! ��� .;��	C< ���  	
���$! 

�� ';�	1� �D�! #� ��)*� 'T� � ����� & 
� '
�-:�:H �	+�� �� '���
 

g�&	1! � ,&	1� ��� � �! ��" )15.(  

@1& �	
 2->! ����� � ��* (3  ����  �������  b� S� 
�  r��� 
� 

;�� �-<� ��* (3 ;�� .@1& ��	
 #� �D�! #� 9�3 T	F��  ���	U�� 

#� ������ � 	� 9�3 T	C< �
	� ������ #� T	%�� T	F�� ��	U�� �! '���" 

�U(
 
� r�� @1& �	
 �A�! b�	S ��-$
 � 2�*K�  l* w�(�  �	�
 

T	C< ��� ������ �� 	� 25 �e�� @
	� �! ��
�.  

#� ��(
 '2��� T	+-�� 0M �� ����� � ������ �  x���C!  #��  2���� 

'T� � #� 0���3 �*� 
� �	
��%
�� �q~! �	1! ��� ������ �� g	+�+E� 

�� ��� �	
��$! �-$�
 ;��	C<  ����  ������� �  '����?(
  g	�+�+E� 

����	� 0	!�� 0	I�� ���! #&�� ���` #-<�� ;�� )18-16 .(  

������ � ;�	��!  ������  ���" ��  ����  #�C�	�!  #�4  #��  g���e 

��(�J: � #4 g��e #� ��P���: z�	� '��" ;� �	` ��	A-�� �� ��� 

g	C�	�! �� ����.  


� ��� '�U�� �*� 
� �	
����� x�R& �� g	C�	�! �M�����  '0	I��� 

��	A-�� 
� �-�H ��	� T	�� ���! �� #� 3 ������ � �"� �!  ��"	�  #��  	�� 

T	F�� #� 2E! T	F�� ��	U�� 
� T	F�� ��	U�� #� ������ �   T	�C< 0��" 

0H �� &��� !� ��� )13 .(	� ��&� ��!�	� ,1! -�H� �	��  	�
�  'T	��� ���! 

����� ��� T�* ! 	
 $���	 ;>� � 0	!
 �� ;�� .� �*� 
�  gJ*�K! ��� ��� 

-�H� �	��' ��&� :�� ��� 	
� ��C-! �� �	-�	� P���:�� ];��  ���4  #�� �� 

9	U�
 ����(�����0� [�0�� 	!
H�
	UK�' ��  3 ��#  9	�(� � ���  �:��  ����  	�
 

-�H� �	�� #-�	� !� ��" � 
	���&� -�H� �	�� e	F-��� � �q~!  ���  3 ��# 

	&��	U ��* (3�' P���:�� �� 	� 2*K! #&��! !� ��� .��J3 �� � ��'� 
� 0H 

	& #� 	� #&�� #� �
���� � ����  T��* !  	�
�  �-�H�  �	���' � ���  T��* !  	�
 

	������ ��%3 
� 	KS� T� � �� '������ -�H� �	�� 	
 	��� ��  3�# !����  	�
� 

h�	� �� �� ����� ���".  

��P���: ����� ��" �� ��� '#C�	�! �! ����� �����< ����� �-�H ��	� 

�	1! ����� � EGFR �� #� 0���! ���U(K4 j��$� ��	(�.  

,-$��  0	����!  ����!  ��	A-��� ��  ����  '#�C�	�!  ��(>!  Q��  ��� ��   

Pichia pastoris ��� #� �� #$�	+! 	� 0	���! �	
  �����	����: �  ����?(
 

�����	��� Q� ��� � '�U�� ��� 0	���! Q�  ,-�$��  0	���  ��P����: '0�
�� 

��
	��: � ,� ����� ;�� #� ����� ,-$��  0����J�
�*� �  �	��$�  #�	�K! 

0	$�� �! �"	� )20 -19 .(#� ��(
 '2��� �:� ��� �	
  ��P����:  ������  ���" 

�� ��� '0	���! #� 0���! ���U(K4 	� �:� ��� �	
  ��	�$��  #�	�K!  ;��� � 

�-�H ��	� �	
 ����� ��" �� #� 3 ��� ��P���: �	
 b������ �����  ����	�� � 

;�e	F-�� �	�$� ��d	� ��
��� ���.  

'�����?(
 ����� 0	�����! ����	�� ����I #��� ���`	< ����$������� � 

��P���: �	
 ��(�� �
 � ;��	$[ �
 �! �"	� � ��P���:  ������  ���" �� 

��� '0	���! l: 
� z� >� � �� �� 2�	` ����� #� ��&�!  ����
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Abstract 
Background: Epidermal growth factor receptor (EGFR) plays a major role in the pathophysiology of a wide 
variety of solid tumors such as glioblastoma and breast cancer. Therefore, blocking of signaling cascade of this 
receptor via specific antibodies is an appropriate therapeutic target against these cancers. The first step to make 
monoclonal antibodies is production of recombinant protein with high purity and glycosylation pattern similar to 
human protein. One of the best available hosts for this purpose is the Pichia pastoris yeast. 

Methods: Coding sequence of extracellular and transmembrane domain of EGFR protein was isolated from 
human glioma cell line (A172) using real-time polymerase chain reaction (RT-PCR) technique. This sequence 
was cloned into plasmid pPicZαA and transferred into Pichia pastoris yeast cells. Then, the production of 
recombinant protein was induced via treating of cells with methanol with final concentration of 0.5%, in several 
time periods, 24, 48, 72, 96, 120, 144, 168 and 192 hours. Protein production was assessed using sodium dodecyl 
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). 

Findings: Partial coding sequence of EGFR was cloned in pICZαA plasmid. The results of induction of protein 
expression on SDS-PAGE gel showed that the protein expression increased as incubation time increased. 
However, after three days of induction, the secreted host proteins in the culture medium increased and got visible 
on SDS-PAGE gel. 

Conclusion: In this study, we produced EGFR protein that can dramatically speed up production process of EGFR 
inhibiting monoclonal antibodies. 

Keywords: Epidermal growth factor receptor (EGFR), Human glioma cell line (A172), Recombinant protein, 
Plasmid pPicZalphaA, Yeast, Pichia pastoris 
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� �, %�$0 ������,# 	), %A � %��Y�� 8��A  7�,� � 

]� �, 5$� +���� #�#� %� ��@ _��! �#  ��� $�  " A,��  ��� ��#  #�� � 

-#�M'), �,�6 �� #�
9 .��, ��,#� -�Z� �� C�'�A �  �
� H� #�#  �� $
�� 

30�� ����
 �+�� � 	
, ���
 ��B �# ��$
�  " 
�  � �  ##� 9 )5 .(�# 

�
  � C�  /� �# D�  EB I�  � ���,# #��  � -#�M'  ), +  (� �, 5  $� 

�����
�,�A � %��Y�� 8
� ��
9 �, 7�,�� %'),�B�� KZ'B,  � Y�  #� 0� 

#�,# .�, ,�� ��� %(��i� � �Q�/ �� K+� �J��%H � qt�
� 
���
� �  >�� 
'��# 

�� ��� 4,�

F� ���
 ��B � �bU� >�k�� `��B �, �
  !�2� �#   /,�0� 

�,�A
����� 	20 �������� "F�� %� >�O�, )�
+.  

  

��� 	
  

��, �%(��i� 1� ��������A ��
��� #��  % A �#  C� )  �� � 92-1391 �# 

��')��$
�  �,��"�,)v (��2M&, >�O�,  + ! . 	 
($0  #�� �  �% (��i� 

�,��$
� Z'U� %� ����� �"F� �,+�+��A 5$� �����
�,�A %(0,�� -+��A 

%� ��, ��')��$
� +�#��  .  

�����
(� #��� %� �%(��i� 5��! Z'�, %� ����� �"F� 	a�  5 $� 

�����
�,�A %� "0 %6�) ����� �  �" F�  >+ �  	
 )�H/  % �  �>�� 
'��# 

	J
,�� #�
 �,�� 	A�! �# %(��i� � >+� Z'�, %� ��B ���
   �� � �#

����
�� �� CZ'B, �'�� �� �)� #�� .��
�W$� 4�
 ��$
� 5U6 �, >�$�, 

%�B,+� %� �,��� ��
(� `��B �, %(��i� �# �Y� %'
�9 +!.  

�O/ %��$� � #��� ��
� %(��i� �� -#�M'), �, C���
 #�����  � O/ 

%��$� 	20 %H��J�  � �
k��
� �� � �� �#  � Y�  �'
� 9  xi )  �� �
$@,   

95 � �,�� ����� 80 �+&�# ]����,�  4,� 

F�  �� �
  �� B  ] � �, 

5$� %A �# %(��i� � �2���� %�  �," 
� 1/1  #���� �  + ! �  ��
 �W$� 

56,+/ 4��M� ��(� �,# �
� �# -��9 %A %�  �," 
� 8/0 �#  � Y�  % '
�9 

�+! %� #,+(� 30 �M� �# �� -��9 #����� +!.  

�# ��,  �%(��i�60 ��$
�  �,+ �+��A  5 $�  ��� ��
�,�A  % � L�� 

y
EN� �
#�E� %� �# -��9 30 -�M� �
HJ� +�+�#�9.  

�,�� %
�A � ��,��$
� 	�"�� 5U6 5$� �, >�O�, +! �  �� $
�  ] � 

�, 	
���# 8
� ���,# %� j��, 5$� >,"�, +! � 	20  I�� !  � !�2
� 

�,  5
��'�
3  �>�9� �
A/>�9���
�   >?��,+ 
�5  � �
�   C� 
����� �>� 9   

2 ��
� �>�9��
A/>�9 ]
) ����A,��� %� �,+J� 15/0 ��
� >�9��
A/>�9 

� �
f�A�+
� %� �,+J� 5/1 ��
�  >�9� �
A/>�9  -#�M' ),  + ! . ��,+ 2k� 

�     !�2
� �     � -#�M'     ), �,   �,"     
� %     � C�     
�����   

100 >�9���
�/>�9��
A/	��) #��.  

�# #��� _���  ���� ��#  -�Z �  � �  _�� �  % k�  -+ ��,#  % A  � �$� 

1  
����"�, � �  k��� 4�  'A? �#�  � �# 4��  & ���  
� 3  H/ �  � 

5$(�,��')# ���
� ��B �"�� �A �� C���� �
��) C#�(� 3  � �,��  � O/ 

��B �"�� � ��B �"�� #���  � �  � O/  C#� (�  �,� U0 ��  .+ !  _�� � 

�1
����# �, I�� ��+) ����A 5 +&�# %� �,"
� 5 ��
�  � '
�/ >�9� �
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������� 	
��
� � ���
���� �� ���

�� ���� �
� � �� ���  !��"  �
�

���# ���� ���	
�� 
���� # ��$
% & 

� �,�#, �,��$
� �� �O/ C#�(� �,�#, �,  I� �  +
f���' H��A  1 
����"�, 

�,�U0 +! .�,"
� _��� �, 	)# %'
� � �
\ v�Ha� "
� �# #���   � �

��$
� �� -#�M'), +
f���'H��A �, 1
����"�, �,�U0 +!.  

��B ���
 8��A �,��$
� �� 5
�
 ���
, � �#,�� �#��A ��  �
��� �, 

� ��B ���
 8�,"
, �A�� � �#��A �� C���'�? �,�U0 +! .  

�,�� �,��$
� -��9 �C�, 60 ��
� >�9 D�6 >��
'��# 5U6 �,  �� J�, 

�  !�2
� "��  O� +  ! � �# -��  9 �>�# �

��  � �  � v�  �����#   

1/0 ��
� >�9/>�9��
A 45 %J
6#  5 U6 �,  ��$ H���  e ��"�  + ! .  �� �


��B �  bU �  ��� $
�  5 U6 �  + (� �,  >� O�,  % �B,+� �#  � � �# L�� 

%H��J� � ������, +!.  

-#,# ��� �%(��i� +(� �, _$0 ���� � _
� �yJ� >�� �, -#�M'), ��  �," 
, 

SPSS  %N H� � 23 )version 23, SPSS Inc., Chicago, IL(  #�� � 

%�"O� � 5
�a� �,�6 	
�9 .����� ��� �����  #�� �  �-#�M' ),  5�� ! 

����� ��� 2
χ� t � Repeated measures ANOVA #��.  

  

���
	 	
  

�# ,�� %(��i�� 60 ���$
 +��A�,+� /,�0 C�$�,� �,�A ��� ��
   % �

�@e� 
#�E�� �# -��9 �# %�	
�� -+��A � >��
'��# �  
�� ��
   HJ��
 

 �# .+�+!C�+0 1� ���_� F'�����
 
,�9��#1
 ��$� �� ��,��$
  �#

 -��9�� ����� ��,�� .	), -+t� �
k��
� ��) ���� 4+� �5$�  4+ � 

��!�2
� ���� ��
)���'HA, ��B �O/ � � �" �    M� -�� 9 �# �#4�� 

��(�  	!,+� �,#)050/0 > P(�W$� .��
  ����� 3H/ ��2
χ� ��� _ � 

  ]� 0 % 0�# �  �+ �� American Society of Anesthesiologists 

)ASA (�# �# -��9 4��M'� #�U�.  

_��!  ��� �  I� �  �# �� ���  � � �#  -�� 9  �� ���.���  �,�
 � � � �,   

10 #��  �  -��  9 �#>��  
'��# � 9 #��  �  -��  9 �#�

��  � +  �#��   

)3/33 +&�# �#  5��J�30 +&�# .( ��
�W$�9 �M�  -��9 �,>��
'��# � 

8 �M�  -��9 �,��

��� Z'U�  % �  � ��
�9  + �#�� )30  + &�#   5 ��J� �#

7/26 +&�# .(�, ��, �# -��9� ��� %� 3 
 3 � 4  � M�   �� z# � H����, 

+  �#�� )10 +  &�#  5  ��J� �#3/13 +  &�# .(2   �  � �, �  M�-��  9   

)7/6 +&�#.��$� %� Z'U� (����� 1   # -�� 9 �, � M� >�� 
'��  �2   �, � M�


��� -��9��
   ) >� M�� % � Z'U�3/3  + &�#   5 ��J� �#7/6  + &�# � (  

5 -��9 �� �, �M� )7/16 +&�#�) %� Z'U� (�� �������� "F��  +�#��

) 5�!1.(  

�# C�+0 2�  �
k�� 
� �  K,� a�,  �� 
(�  �� �
  �� B  �C�' H
) 

C�')��# � ����Q 3�6 5U6 �� 5$� �, 4 	��) +(� �, K�E�  D� 6 

� 4+� �������   	 ), -+ �� . � �  3 H/  �� ��� t� �#  � @  4+ � 

�� ��
9 �# �������� ���
 ��B �  ���� Q  3 �6  �,�� $
� �#  -�� 9 

	
���# -+��A � �

��� � >��
'��# KZ'B,  � �(� �,#  �	 !,+�  � �, �# 

4���) 4-1 +(� �, K�E� �D�6  KZ' B,  �� �
  �� B  C�' H
) � 

C�')��# �# �# -��9  KZ' B,  � �(� �,#  	 !,# �  	 
���#  ��9+ ��A 

�>��
'��# �, ���
 ��B �
��� ��� �,#��B��  + �#�� . ��
 �W$�  ���� Q 

3�6 �,��$
� �# �@ 4+�  �� )���  KZ' B,  � �(� �,#  �
 � �#  -�� 9 

	!,+�.  

�, K�@ ��k�#  �� ��� Repeated measures ANOVA  �� �� 

%A #,#  + ���  4,� 

F�  �� �
  �� B  C�' H
)   5� !)2� (  C�' )��#   

 5�!)3�# ( �
� �# -��9 KZ'B, ��(� �,# ��, �	!,# +���  4,� 

F� 

����Q �
� 3�6 �# -��9 4��M'� #�U� ) 5�!4.(  

  

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

�����   ������
���*  ��	������ ����**   �����P 

(���) "� "*+��*�  0/18 ± 6/43  0/15 ± 21/48  410/0 

) 
./ "*+��*�kg(  5/11 ± 4/73  5/11 ± 4/73  890/0 

(	1*2�) 3�4 5�� "*+��*�  4/48 ± 8/228  4/44 ± 1/218  410/0 

(	1*2�) ��6�*# 5�� "*+��*�  7/64 ± 0/246  0/51 ± 1/258  460/0 

 "*+��*�(	1*2�) 
6*��#6 78� 
��.  5/3 ± 67/47  1/37 ± 1/42  520/0 


69 :�; "*+��*� ) <�=�ml(  0/427 ± 3/523  2/379 ± 0/550  830/0 

>?@ 

(����) ���AB  

�C�  )7/36 (11  )8/20 (5  
430/0 


.  )3/53 (16  )3/63 (19  

ASA  
(����) ���AB  

I )3/73 (22  )7/56 (17  
290/0 

II )7/26 (8  )3/43 (13  

ASA: American Society of Anesthesiologists 
	
���#* -+��A � 1/0 ��
� >�9/>�9��
A �

��� �J��"� * **	
���# -+��A � 60 ��
� >�9 >��
'��# �A,��B  
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������� 	
��
� � ���
���� �� ���

�� ���� �
� � �� ���  !��"  �
�

���# ���� ���	
�� 
���� # ��$
% & 

   
� ! 1. �"����� #�" ����� �� �� ����  

  
���� 2. %�&"��� � '��("� ���)� ��*� +�, -���.�/ ���/�	� � +�0�1 234 �� �� ����  

�����	�  

�	��  

�	�
 ��� �����   �	�
 ��� ��� 	��  �	!�" #�$  

��
���  ��	�����  ����� P ��
���  ��	�����  ����� P ��
���  ��	�����  ����� P 

3D2 .� 3�4  5/12 ± 6/120  7/18 ± 8/126  560/0 0/18 ± 4/88  9/10 ± 3/82  620/0 8/17 ± 1/86  8/17 ± 4/89  110/0 

1 E4�� �A# .� 

FCG� HC2  

8/13 ± 8/116  7/22 ± 2/98  001/0 < 3/11 ± 9/80  1/16 ± 5/60  001/0 < 8/13 ± 9/81  2/12 ± 6/82  300/0  

2 E4�� �A# .� 

FCG� HC2  

7/18 ± 6/121  4/21 ± 4/93  001/0 < 6/10 ± 5/82  2/11 ± 5/58  001/0 < 0/12 ± 8/80  0/12 ± 6/78  840/0 

3 E4�� �A# .� 

FCG� HC2 

5/14 ± 9/134  4/17 ± 6/99  001/0 < 7/10 ± 8/81  6/13 ± 8/60  001/0 < 8/10 ± 6/81  6/11 ± 7/80  470/0 

4 E4�� �A# .� 

FCG� HC2 

2/13 ± 6/130  2/16 ± 4/100  001/0 < 0/10 ± 4/81  2/12 ± 6/62  001/0 < 3/12 ± 1/82  9/12 ± 6/81  740/0 

/�# �/�/ 	# 

<�/��=�  

5/13 ± 6/120  3/14 ± 6/120  890/0 4/13 ± 1/77  8/10 ± 2/78  730/0 0/21 ± 4/81  2/15 ± 2/87  230/0 

	1*2� < 5 �� 

<�/��=�  

7/20 ± 2/123  3/26 ± 5/120  660/0 5/14 ± 2/76  3/11 ± 5/79  340/0 7/20 ± 9/81  5/12 ± 2/89  110/0 

	1*2� < 10 �� 

<�/��=�  

9/20 ± 5/125  7/17 ± 5/125  990/0 3/14 ± 8/79  5/10 ± 3/81  640/0 1/24 ± 6/80  1/13 ± 7/87  100/0 

	1*2� < 15 �� 

<�/��=�  

3/21 ± 7/127  4/17 ± 6/125  680/0 6/14 ± 7/80  1/10 ± 6/81  780/0 3/18 ± 9/81  1/12 ± 9/87  160/0 

	1*2� < 5 


6*��#6 78�  

4/19 ± 6/132  0/17 ± 7/126  220/0 9/12 ± 4/83  9/11 ± 3/84  790/0 4/18 ± 8/84  4/14 ± 3/89  140/0 

���1� P   003/0   001/0 <   200/0  

  
�
k��
� � �# 	��6, 4+������� �# -��9 �# �# 	 
��  -+ ��A � 


����
 # �>��
'�� ��� %�3
 5/4 ± 0/74  �4/22 ± 7/71 6#%J
  � #��

 ��  ��� e  U@t� 4��  M� �  �(� ��,# �
  � �# -��  9 -+��  ��  +  ��  

)470/0  =P( .@ �# 	), �Ac 5��6� %(��i� 4+�� �}
 ����$
  ��z#

 #,� �) 5$� �, ]� 7�,���  ��#�� A    ��� B �� �
 8�," 
,   � I� 2�

+�� (S,�M'),.  

10

9
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2
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8

2 2
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�1�
f991 �1��6S �1�59C �1�
f,�&0 !#
-�,� �
�$

��
�:




�:;�<� &���

I
��"6
= A�)-�1
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�

���# ���� ���	
�� 
���� # ��$
% & 

  
� ! 2 .%�&"��� ��*� +�, ���.�/ �54 ��� 
� �� 4 7��/ �)0 
� '�8� 9�4 �� �� ) ����003/0  =P(  

  

  
� ! 3 .%�&"��� ��*� +�, ���/�	� �54 ��� 
� �� 4 7��/ �)0 
� '�8� 9�4 �� �� ���� )001/0 ≤ P(  

  

%&!  

K+� �A� �, >�O�, ,��  �% (��i� �J�� % H �   � q, -#�M' ), �,  
�� �
� � 

>��
'��# �� ��� 4,�

F� ���
 ��B � bU�� >�k�� `��B �, �
!�2� 

�# /,�0� �,�A
����� 	20 �������� "F�� #�� .  

�# ,�� %(��i�� 60 �
��$ +��A�+�, C�$�, /,�0� �,�A
 �� ���  % � 

�@�e 
#�E�� %� �# -��9 �#�	
� -+��A � #�'�
>�� �  
�� �
�   HJ�
� 

+!+� � #��� )���� �,�6 +�'
�9 .�
�,��$ �# -��9 �,  � Y� F'�
 � ��� 


,�9��#
1 � ���% 5��! ���  �_  � )� �   H�0�� ����  4+ �  �5 $� 

4+  � �
  !�2�� I�  � �5  $� ASA � ��  ��   )���'HA,
�� KZ'  B, 

�(�� �,# +�'!,+� � �q, L�+N� -+��A ,� �,  ��,5�,�� �# %(��i� #�-+ 

+����� ��, �, . �'��~ � %	)# -+�� %� C�$'/, ���#� ����� %�  4�� M� 

�tq
� �# ��,#� 
���
� � #�'�
>�� -#�� 	),.  

)���� ���'�,���� #�$�����
1 �
�,��$ �# @� 4 	��) +(� 

�, K�E� D�6 #�'�
>�� � ������� ���� �#,# �
 �,�� $ �#� 	 
� 

-+��A � #�'�
>�� �, ���
  ��B)
C�'H ��
�� ��� 	UH� %�  -�� 9 

�#�	
� -+��A  �
���
� �,#��B�� +�#�� .�W$�
�� �
�,��$  -�� 9 

#�'�
>�� ���
  ��B#�C�')� ��
�� ��� +�'!,# %A ,  ��  4�� M�  � � 

3�\, ����� %� 4���) /
� 5$� )4 -1  	�� )  + (� �,  K� E� 

D�6 (#�� .�, K�@ #��k� �� v�),  �����ANCOVA �
" +��� 

F�

4,� ���
 ��B )
 C�' H � #� C�' )� �#   @�  4+ �  % (��i� 

4��M� �(�� �,# 	!,#��, � 4��M�   �(�� �,#� �# F�  

4,�  bU � 

�
�,��$ -+���� +�� .  
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Comparison of the Effects of Morphine and Diltiazem on Blood Pressure and 

Heart Rate during Craniotomy Surgeries 

 
Mohammadali Attari MD1, Reihanak Talakoub MD1, Batool Rahimzadeh2 

 
Abstract 
Background: Getting out of the anesthesia occurs with stimulation of sympathetic system and increasing in 
patient's pulse and blood pressure. Various methods are used to control the blood pressure and heart rate, but 
there is no single method, so far. This study aimed to compare the effects of morphine and diltiazem of blood 
pressure and pulse rate in recovery time among the patients underwent craniotomy.  

Methods: In a double-blind clinical trial study during 2012-2013, 60 patients who were candidates for 
craniotomy were selected and divided in two groups of 30. The first group received 60 mg diltiazem and the 
second group received 0.1 mg/kg morphine. During 4 hours after the surgery, the hemodynamic variables were 
checked and compared between the two groups. 

Findings: Before the operation, the mean systolic blood pressure was 120.6 ± 12.5 and 126.8 ± 18.7 mmHg in 
morphine and diltiazem groups, respectively (P = 0.560). 4 hours after the drug consumption, mean systolic 
blood pressure was 130.6 ± 13.2 and 100.4 ± 16.2 mmHg in morphine and diltiazem groups, respectively  
(P < 0.001). During the follow-up period in recovery room, there was no significant difference between the 
blood pressure and heart rate between the two groups; but 4 hours after the drug consumption, systolic and 
diastolic blood pressure was significantly lower in the diltiazem group. During the study, there was no 
significant difference in heart rates between the two groups. 

Conclusion: According to the results of the study, using diltiazem led to better control of blood pressure during 
craniotomy with little side effects. So, it can be used safely in patients under craniotomy. 

Keywords: Craniotomy, Diltiazem, Morphine 
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Abstract 
Background: Silver nanoparticles (AgNPs) are widely consumed in different fields of biology and exposure to 
them have increased. This study was designed to evaluate the effects of subcutaneous administration of silver 
nanoparticles during pregnancy on development of some internal organs and liver histomorphometry of mouse 
offspring.  

Methods: Fifteen pregnant NMRI female mice in three groups were subcutaneously administered every three 
days until delivery with 0 (control), 0.2, and 2 mg/kg of body weight (BW) of silver nanoparticles. Internal 
organs of five male and five female offspring from each groups were weighed following anesthesia on 28th day 
offspring. Histological liver sections were also prepared to assess histomorphometry of liver. Finally, results 
were analyzed according to the treatment and sex. 

Findings: There were no significant differences in offspring body weights (P > 0.05). Partial weight of spleen 
were lower in the group received 2 mg/kg nanoparticles compared to the control group (P < 0.01). Although liver 
partial weight were not significantly different between the groups (P > 0.05), the effect of silver nanoparticles on 
liver weight was influenced by the sex (P < 0.05), in a way that only the liver weight of male mice were 
increased (P < 0.05). Number of hepatocytes decreased and their size increased sex-independently in silver-
nanoparticles-treated groups compared to control group (P < 0.01). 

Conclusion: Although exposure of pregnant mice to silver nanoparticles has no effect on the growth of their 
offspring, it leads to increased liver weight and liver structural changes. 
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The Relationship between the Scores of Bispectral Index (BIS) and Glasgow 

Coma Scale (GCS) in Poisoned Patients with Decreased Level of Consciousness 

Requiring Tracheal Intubation 

 
Mitra Jabal-Ameli MD1, Nastaran Eizadi-Mood MD2, Parisa Tavangar-Rad3, Ahmad Yaraghi MD1 

 
Abstract 
Background: Determining the depth of anesthesia or loss of consciousness in poisoned patients admitted to 
hospitals is one of the most important issues in determining the necessity to tracheal intubation. This study aimed 
to investigate the relationship between the scores of Bispectral index (BIS) and Glasgow coma scale (GCS) in 
poisoned patients with loss of consciousness requiring tracheal intubation.  

Methods: 24 poisoned patients referred to Noor Hospital in Isfahan, Iran were enrolled. The level of 
consciousness was recorded using the GCS and BIS in two times, one at the beginning and the other at the time 
of tracheal intubation. Finally, the data were analyzed using independent-t and Pearson's correlation and 
regression analysis tests via SPSS software. 

Findings: There was a significant correlation between the BIS and GCS scores at admission that as BIS 
increased in patients, the GCS score increased, too (P = 0.050). In addition, a significant relationship was found 
between the BIS scores at the admission and during tracheal intubation (P = 0.001). 

Conclusion: As in our study, the hemodynamic changes was very low and the BIS changes was lower than the 
GCS, we can understand that BIS is more indicative in showing hemodynamic changes and complications 
associated with tracheal intubation. 

Keywords: Bispectral index (BIS), Glasgow coma scale (GCS) Intubation, Poisoned 

 
Citation:  Jabal-Ameli M, Eizadi-Mood N, Tavangar-Rad P, Yaraghi A. The Relationship between the Scores 
of Bispectral Index (BIS) and Glasgow Coma Scale (GCS) in Poisoned Patients with Decreased Level of 
Consciousness Requiring Tracheal Intubation. J Isfahan Med Sch 2016; 33(364): 2256-62 

 

Original Article  



 

  

1- �����	
 ����
 ��
�� ���� ����
���	 ��� �����	
 ������	 ���� �  ��

	 ! "	��	 �"�#�$ �"�#�$ ��%&' ���� �����	
 �!(����&�)  �*�*+� &$�# � "�,-�)� �(/�) �1�  

2-  �!(���$�#��) �!(����&�)  �*�*+� &$�# ��%�	 3�-%��$"	��	 �"�#�$ �"�#�$ ��%&' ���� �����	
 

������� 	
��� 
:  ������	
� 
���
���  Email: a.kazemi@vru.ac.ir  

  

  

www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /364 ����� � �! /"��# 1394 2263 

������ �	
�� 
�	���� ����  :������ 	���
20/7/1394 

�� ��� �� �� 
���
/364 �!�"/ ����#$��%  
��1394  :���
� 	���
4/11/1394 

  

 ���8 ���	
���
� ���� ���� �� ���	� �
��� ����- 17 !�"#  !$�� �� %�&�  !'� (	
)����� * ���+'	,
)- .  

  
����� ���	
��
 ����1 �����
� 
��	2��
����� ����� �2  

  
  

�����  

:����� 
��
���  ����� ���
����� .��� ���� �� ���
�  !� "�
# $%� &��' (� ��!)' *+ ,���� �%-�./ $0�  ��
1 *2!# ��!� ���
� �� ,����� (34 � *��
%5

 
6� ,��
+ �
7�8 $9�:� ;�<�� �� =>9 .��� *�/
58 "%4!-
�)�� ,�
� �@AB 
+ C��!9 "�
3# *�D9 - 17 )17-Interleukin  ��17-ILG �( I!���
��� � "%�J�!K��

��� ����� ���
� *+ L�M� ����.  

��� :�� 40 ) ��!� 
�
5 �� *+ ,/��N# &J� *+ ����� ���
� *+ L�M� �� ��3%+20 ) >9�� � (
D�20  O>� *+ ���!� 
�
5 �� .>�>� P%�0# (
D�8  O�)�
3# *�D9

) ,���0���3  O>� �+ (*�D9 �� *�A255 -40  =>9 RA1 ��+
7 >S�� .>� �
2�24  � *�A2 "%-�� �� &M1 �'��48 *�A2 "�
TG �� U� �'�� ,��!��G �� �"�
3# C  �9

*�!3� "%4!-
�)�� 
���0� .>� *�/
5 ,�!T C- 17 V�� *+ I!���
��� � "%�J�!K��G �Enzyme-linked immunosorbent assay )ELISA
��>�� ( >� C
%5. 

����� :�� 8  W'�+ �C��!9 "�
3# *�D9) "%�J�!K��G ,�
� 
���0� $��X/�005/0  =P� ( "%4!-
�)�� $9�4- 17 )015/0  =P( ) I!���
��� �001/0 < P( >�. 

����� :���� "%4!-
�)�� Z![� �C��!9 O�)�
3# *+ \��� ��- 17 ,� $��X/� "%�J�!K��G ][� ��� �$9�4 I!���
��� � �"�� 
+ �)+ .>+�� ,�  *+ ,���� �%-�./ �� ��!#

 ��!)' C�
+ ,M��)� V�� *+ (34����� ���
� �
4 
��D���.  

:����� ������ "%4!-
�)�� �C��!9 "�
3#- 17����� ���
� *+ L�M� ���� �I!���
��� �"%�J�!K��G �  

  

: �!�� �7
-�>M' ,3^�4 �
_���� �>%-���`� 
���
M)1 �. � �"8 �$�% �& �'�(� )��*
 ��+� )��(,��-�� .��/- 17 ���' 3(�����/� � )��4�(5��6 7

���8� ��9�/ �& :�;� . ��_DS� ,J�X� 
>Ja��� *A<�1394 b33 )364 :(2269-2263  

  

�����  

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

   ��	��	 �� ����� ����� �� ! �� "��#�� �����    $�� %���& '��  ) )��*9/10 

)/�� ����	 �0 1�� ��#2� .(�5  '0 )��38/1  ���8��   '�� 9���� )�): ����

  ������
 ������ ����	 
���* ;�	� �� � <	� 1��� =� ����� ����	   �����

    �� � '��
�� '>�	�� "�5���?0 �� �����	 ���    ) <�	� '>�	�� @��&1 .(

  <���)A� ������	  ) $���A:WHO   ���World health organisation
( 

�$ 0� �$ ��#�:$ ���BC ����D �� ��" � �������#"  "��5  ���A�!�$ � 

E9D� ����	 .<	� 1��0  

$� '0 <	� 1)� F2?� 
1�����   ��� ���� %�A�!� �� $��#�: $0� �

':��  ) ���� $G���H#5 ����� "1      '�0 <�	� 1)�� F2�?� 
���IJ#5 .(

$� ����	 ���� "���BC ����D �� 
%�A�!� ��� K��L* .)���   �����	 $88#!�

)IARC   ���International agency for research on cancer(   ���*���

 '0 ��025   $O��P �� ��� '
�Q� <8D '� 
���� �� ����	 ����� )/��

$� $R)�� SH	 � $� =� T� �       ���U�� V�D�� 
�����D ���� '�0 )5�

 ��� $� $��A�!� "�5 ���0����	 W���
� � %�A�!�)2( .   )��): )5����

1��� ��?�  ��)& '0 )��25  )/�����	 �� � �5
    $���� ����� %�A�!� ��

<!�& �� <��XD �� ?I� �� $��A�!� "�5Y   ���� �� .)I��5 1��#5 ��R���R

����
 ���0����	 1)���R � �5 �* "�5 �5
   $���� %�A�!� �� ")�80 ����D

<Z�Z& �� � )I��5 ����	 ��
 ���0����	  <��	��! $���C��
 �5   � ��5

�* ���8#D �8	 "�Z� � ��[�� 
�5  <� � �� ����� ���	��� � \:�A� � @

�Y$� ���O ��] )I5� )3(      ��� E)�Z� %��A�!� 
�����	 ������ �� $C�� �� .

 ��HO �� ���0����	 ��)IP .<	� "��#�� �)� \�C)� ��0��!��I��- 17 

)17-Interleukin  ��IL-17(    `H���� ������ ����	 �� 
������a��* �

$� � )I��5 W�� b:�� )I���� ) )��� ����� )�� �� "��R4.( 

W5�d� 1��� ��?� ��R���R "�5    ���0�����	 '�0 )��IL-17   W�Z�

 �
!/�0!�	� 



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  / 
���
364 ����� � �! /"��# 1394 2264 

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

"��#�� �� $#A�  $�� �X�� %�A�!� � $I#����C "�5  )�I0 )4.(   
e�O�� ��

IL-17      @�8��	 f��	�� S���� � b��:�� g���� S��� ��  "���5T 

��	$� ����� )Q S��0���   )��� W5�0 � <
��� '� �UI� '0 ���R

$� �����     h���C � ��L���d�* )�I���
 ��A�� �� 
�G�� g�� �� � ���R

@�8	 ���0       )��� � i����R b�:�� 
'��!�� ��0�#� �� "����� "�5

$� �����   i�� '�0 <�	� E�j 
��� �� �I� .���R     �� '�0 $������ "��5  

IL-17 $� 1��X�	� ��]� 
)II0  )I���	�� �O�)& '� �� ����� )�� �� �* k

)4     W�Z� � ���0 � ���	 ����� �� $0)�� k�D9�� 
��:� ��� �� ��� 
(

1d�� <	� ��:�� ����	 )�� $I#�� �� �* ". 

 �� $I�l���� ������a��*144     $���P <�
�� �� '�0 <	� 'I��* )�	�

$� m���  ���)5(        ������ n�B�	 '�0 )����� ���?� '�>!�B� ��)�IP .

   1����
� ��BC ��� ������a��*      <�	� 1���#5 ������ �����	 ")7-6 .(

Macis   ������� i����R �� n�B��	 '��0 )�����0 i�����R �������#5 �

    <�	� 1���#5 ������ ����	 �BC W���
� �� 
������a��*)7(  � ���	 .

     ��)�>� �� ������ �����	 ��BC ������a��* 
�* p��� �� '0 $��5��0

$� $#� F2?� p�O� ��� '� 
)I0 $� �q� '� .)���   ���	 �� $�� 
)	�

    $�� ��� ����a! k���]� $��0�	 '� 
�* "�5��0 �     
���[�� 
����a! .����R

\:�A� � k�:�A� @�8	 r� ��IJ#5 � $����	 "�5    �� ������ $����

$��� W�����
�  )��5�)8( �� $����P <��
�� �� �����a! )���!�� 
��������a��* .

$� %�0�	      @�8�	 i����R �� ���� ���� ����� @�#�&� '� � )I0   "��5

$� "��R�8: $����	 ) )I08.(   

�L���	�
 �5�  "������ ���8#D � ���#� 
)�� "��� "���Q ���

E�)�� ��  � ��)#2� 
\&� ��P g)5 "�5�����  $��   ��5 .)����   '���R

�L���	� \�qI� �� @9�C�
 $�  $��L�!���� "�5)���� )����)I���   $0���

 ����	 � ����� ����	 
���2�	�* )�I0 ��U�� �� ����)� )9(. 17-   ����

  bH�	 �� '�0 <	� ��C i��R�� @�>
 �L���	� 
@������	�   $�	�I�

 ���� WZ� ����� ����	)10(  <�q8s �  "j��� �* ��  
E��	  $��� �� 

'����?� \��A� "���5  ������� ������	  <��	�)11(.  '��>!�B� ��)��IP  "

��)�* 
E�	 @������	� '0 )���� ��?� $��L�!��)����L    � @�����* "��5

     
\!��	 ����
� '�� <H��� ��L9��l� '� 9�H� ���� �� ����	���� n�B	

          <�q8s '�0 $����� �� ������ �����	 '�� 9���� ��BC � <�	� ��j��

 <	� ��?�� 
)���� $�j�� @������	�)11 
2(.  

1�����
 i�� ��  $X8�2� "�5 �� $� 1��X�	� ����� ����	 �����

������ t �[0� i�� �5 $� $H��: k��]� "���� W�� � \0  <�!�>
 .)I���

$�)�
         '�� 9��H� �����#�� $R)��� <��X�0 ���HA� �� $��#0 ���D S�

 <�	� ����� ����	 )12( .     $�)�� <��!�>
 �� 
'�
��?�� "�5���?0 ��

1�� ���ID '� \qI�     "���#�� ������ '�� S�#0 �� �]u� � )�X� ��0   "��5

$� 1��X�	� ��� $��A�!�    "���#�� '�8#: �� ���� ����� ����	 .���   "��5

 $�� '0 <	� $��A�!�       %��� � �* ����� �����D �� 
$O��P � $�0� �

$� 
$���� ���#� � <�!�>
 .)���  $�� %�A�!� W5�0 p��� ��   )�����

 WZ� ����	 ��HA� � ����� �� �X�� $#A�)I0 )13(.  

Murphy  '�0 )���0 i���R 
�����#5 �  <��!�>
    $����� "��5

\qI�
 $�    $R����* 
�����	 �� $��� $G��C �� <H[� k��/ '� )����

 <�X�0 � $�)�  �� ������ ����	 '� 9�H� ����#�� �� $R)��Y  '����� ��]

)��� )13(. ��I �� ���
 <�!�>
    \qI�� $����� "�51��   ���	* ���0  \�0 


;��	� �� 
'I��5 s ��� ���� $��   � '�� S�#0 ��� �����#  �����	$  ��

� �* �����$ )���.  ������� '� ':�� ��<�!�>
     \qI�� $����� "��5 ��

        � ������ �����	 '�� 9��H� ����
� $�)�� b��0�� ��HA� � ��� W5�0

   �����	 "���#�� ��HA� �� $��A�!� )Q � $��A�!� ����D ��)>� ��IJ#5


�����   ��]� $	��� �Q�& W5�d� g)58      ��� "����5 ����#� '��X5

 $��	 <q8sIL-17������	� � ������a��* 
    �����	 '�� 9��H� ���� @

��� �����.  

  

��� 	
  

'>��:     �� ������ �����	 '�� 9�H� ���� �� �Q�& W5�d� "���* "

   
��5 �* ����� �� .)���� $� ���?� ����0 �A�40   ��X�  '�0  `�����

 � )I���� �� �Q�& W5�d� �� <0��  mB�	 
'�vw� 
<�9	 �q� ��

\5 $R)�� i�� � <�!�>
   �����  �� "���#�� ��q� �� �    '�8&�� S��

)'8&�� " 0-IIIA $
��x� k��/ '� � )�)� %�2��� 
)I���� ���O (

 '�2 ) )�)� \��Z� )5�� � ���� 1��R20  =n   
�)���� .(1��R �5 ��

   � )�� 1��� m��Q�� �5 $�����* "��� W5�d� �&��� $��#�  ������

W	�� �� 1��X�	� �� '��� " 'Z��	 " W	�� � $����  '���� "   $R����*

���� "���  $�)�� <�!�>

       k��D9�� .<�
�R ����O $������� �����

 'Z���	 � '����� <�!�>
 ����� 
k����C� @�#>�	� 
�	 '� z����
  ��

$�����*  �51��� Ka	 � <
���� '���  .)� @�#D� �q� ���� ���#� "

$�����*  k)� '� 
���� 1��R "�58 ) $���Z�	� ���#� '�X53  '�8:

1)I���
 ('�X5 ��      g)�5 b�8O �����Q b��& �� �* k)� '0 �� "�

W5�d� ;�	� �� .)���#� ��:� 
)� ���>�    ��� � '��
�R k��/ "�5

$�����* �	 ����� �q� �� ��#� �� 
�5   `�	��� ��� ����� k)� �� �

'����� .)� 1��X�	� ����#�� <�I�� "���  ��0 ���� $���Z�	� ���#� "

'��C�P�� "�� ����  k)��� '��� '��0 ����� {I��	��0 "20  ���� � '��Z�O�  

40  '���X5 �� g)��5 b��8O ������Q )��/��  '��� � )��� ����s* @�� "  

��� k)35  ���� � '��Z�O�55 '���X5 �� g)��5 b��8O ������Q )��/��  "  

.)�	� \�?5  

 �����  W��	�� ����� 
���Q�& W5�d��� �� 1��X��	� ������ � '�����  "

      "���� |*����	 {I�	)O 
��5 $������* $��9	 WUI	 "��� $��9	

1��)��      @)�� @����U�� "������ � ��5 $�����* )O "��RSECA   "����

 .��� ��� "��R 1��)��IL-17   $������ <�0 �� 1��X�	� �� ������a��* �



 

  

  
www.mui.ac.ir  

 ������ �	
�� 
�	���� ����–  ���33  
���
 /364 ����� � �! /"��# 1394 2265 

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

BOSTER 1��)�� (�����* ��?0 <C�	)     �9�� <D��	 �� .)�� "��R

 @)�AXN300  1��)��� "���      'H�	� � "���� � b�8O �����Q "���R  "

   ) ��0���� @����
 �� g)�5 b8O ����QTanaka equation  ��	)) ( ×

7/0(- 208 .)� 1��X�	� (24 1��� ���� �� �HO <D�	 '���   ����#� "

 � �� K�12   '��H�� $������� <D�	
  '���#� "      ������ '�� '��!�� ���C  

10 $	   $������* $������ $��)O )��� �� $	      Ka�	 .)�� '��
�R ��5

 '���#� "  X������	 ����C�'����#� � )��� L� "   �)��: �* $���	�����R .)

E�	  "��� �� $��C "�570- ':�� " $���	     �� K�� .)�� ����
 ���R

e#: 1��� "��* '����� 
'�!�� "�5 "  k)� '� ���#�8  '�X5 E��U��   .)��

48  K� <D�	 ��'�8: ���C* #� "��� 
  '���#� ��G�� ���  $���C " 

 .)� <
����'���Z� "��� "     1���� �� )�>� W5�d�� "��5��w��  '����  "

  ������* �� 
)5���� � ������ 1����R �� $���Z���	� �����#�ANCOVA 

� )���R 1��X�	�  mB	 $�I>� "��� )050/0  =a (   .)�� '��
�R ��q� �� 

i�� E�#�      E��� �� 1��X��	� ��� "����* "��5   ����
�SPSS  '2���  "21 

)version 21, SPSS Inc., Chicago, IL( <
�R E�U��.  

  

���
	 	
  

8 '�X5 ���#� $���Z�	� b:��  ����w�  ������ IL-17 �   � �������a��*

@������	�  ������ .)� E�	  k�����w�  ����  �����D ��   @�)�:1  1)��* 

��#5 .<	� '��R '0 'q&9� 
��� $� ����� IL-17 �� 1��R ���� �� 

'���Z� �� )5�� 1��R   �� .���0 �)�� W���
� ������a��* ��)Z� � W5�0

 @�):1 <q8s ����Z� 
IL-17 ����#�� E�	 @������	� � ������a��* 


1��� "��:� �� )>� � �HO '��� <	� 1)�* W5�d� ".  

  �����* {����ANCOVA     W��� $���	 �����Z� "����   � �����*

K�  '0 ��� ��?� ����*8   n�B�	 W5�0 VD�� 
$���Z�	� ���#� '�X5

 $��	IL-17     ) ������ �����	 '�� 9��H� ����015/0  =P(   1���R ��

 @�):) ��� )5�� 1��R '� <H�� ����2.(  

 ����* {����ANCOVA     ���?� �������a��* $���	 ����Z� "���

1��� S� '0 ��� ���#� "    V�D�� 
$���Z��	� W����
�    $���	 n�B�	

$� ����� ����	 '� 9�H� ���� ������a��* ) ���005/0  =P(.  

  ������* {������ANCOVA  1��� S��� ���  ����?�  �����#� "

 n�B	 W5�0 VD�� 
$���Z�	�@������	�   ������ ����	 '� 9�H� ����

$� ) ���001/0 < P(  @�):)4.(  

  

���  

 
'>!�B� ��� �� mB	IL-17 $��	      �� ������ �����	 '�� 9��H� ����

��f	  '�8 '�X5  1��R �� '���Z� �� $���Z�	� ���#�)5��  '�
�� W5�0

<	� .IL-17 ��
����� $���C��
 ��  � <	� ��R�� �5 
��IJ#5  <���]

"��#�� ~8�2� ����� �� '0 <	� 1)�   ���� W�Z� ��5 )14(.   ���#5 ��

    
$���Z��	� k��I��#� E��U�� '0 <	� 1)� i���R $?5�d� �� 
��	��

$I>� W5�0 b:��      "��5 i��� E��	 �� $���A�!� "�5 ���0����	 ���

1��R   )5��� 1��R �� '���Z� �� $���� k�I��#� �� '8C�)� < � "�5

   ��� '�8C�)� < � "�5 1��R �� ���0����	 mB	 W5�0 '0 <	� 1)�

�� 
$���� k�I��#� \5 ����� \U& W5�0   
���� ��� .<	� 1��� ��	��

      )��� � i����R ��� �� i���R �� $���A�!� ����D ��� \�Z��� z�H���

) )5� $� ��?� �����15.(  

  

 ����1 ��	
 ��
��� .Interleukin-17 )IL-17(����� �� ��� � ��� �������  �! �"�
��#!� � $�#%&"'�
( ) *"�+ ,��& -.�/0 �  

�� ����� ��� ����� ���� ����� 

57/40 ± 83/178 03/61 ± 66/220 ��+� Interleukin-17 

66/44 ± 66/211 03/42 ± 33/203 �!�
   

37/40 ± 90/331 26/39 ± 06/289 ��+� ", 	�+-.�/  

14/44 ± 46/305 94/55 ± 66/293 �!�
  

02/12 ± 40/26  91/14 ± 73/35  ��+�  �+.��0 ��  

65/15 ± 93/39  99/11 ± 06/30  �!�
  

  

���� 2 �"��( 2��#& .ANCOVA ���� Interleukin-17 )IL-17( 3&
"��( 3��! �.  

  ���� �� �� �  !	"��� #�$%	��  F   � ���P 


�
 1,234 ���  2  89/5584  220/3  050/0  

�,56� 0.��7� 8 Interleukin-17  1  51/389  225/0  638/0  


609  1  23/11153  430/6  015/0  

�:;  47  00/1734      
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���� 3 �"��( 2��#& .ANCOVA $�#%&"'�
( ��
��� ����  

  ���� �� �� �  !	"��� #�$%	��  F   � ���P 


�
 1,234 ���  2  86/20464  16/21  001/0 <  

�,56� 0.��7� ", 	�+-.�/ 8  1  52/3394  10/35  001/0  


609  1  77/8553  85/8  005/0  

�:;  47  90/966  

 ����* {����ANCOVA 1��� S� '0 ��� ��?� ������a��* $��	 ����Z� "���  VD�� 
$���Z�	� ���#� "W���
� $� ����� ����	 '� 9�H� ���� ������a��* $��	 n�B	 ) ���005/0  =P(.  

  

���� 4 �"��( 2��#& .ANCOVA  �����"�
��#!�  

  ���� �� �� �  !	"��� #�$%	��  F  � ��� P 

 ���
�
 1,234  2  9/1424  057/9  001/0 <  

�,56� 0.��7� �+.��0 �� 8  1  29/1018  47/6  015/0  


609  1  27/2314  71/14  001/0 <  

�:;  47  33/157  
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Adiponectin, and Estradiol in Women with Breast Cancer 
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Abstract 
Background: Today, breast cancer is most current cancer disease in women. The role of the aerobic training as 
preventive and adjuvant therapy in cancer is concerned. This study aimed to examine the effect of the aerobic 
training on the levels of interleukin-17 (IL-17), adiponectin and estradiol in women with breast cancer.  

Methods: 40 patients with breast cancer were randomly divided into two equal groups of exercise and control. 
The training group performed aerobic training for 8 weeks with intensity between 40 to 55 percent of target heart 
rate. 24 hours before the first and 48 hours after the last session of exercise protocol, blood samples were taken 
from both groups and serum levels of IL-17, adiponectin and estradiol were measured using enzyme-linked 
immunosorbent assay (ELISA). 

Findings: 8 weeks of aerobic exercise training increased adiponectin (P = 0.005) and decreased IL-17 (P = 0.015) and 
estradiol (P < 0.001) serum levels. 

Conclusion: The results of the present study suggested that levels of IL-17 and estradiol in response to aerobic 
training decreased but serum level of adiponectin as anti-inflammatory factor increased. So the exercise training 
can be an appropriate method for prevention and adjutant therapy in cancer. 
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