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 +! �� �	7 �! �� �7�O7� ���0 �� ���3 ����40-25    �� '�Z =��!

   ��G& ����� �+�)& �� 'Z .�$ �%M& 5��!"��%� �� ���  ��D" ;��

��%
 ��3 E�F]^ �� #��!� `��$   ��VA& ��M0 .�$ C%OR& ���
 � 

  o)7 ��7Yl  CV7. �� �����IA )Sigma 5�V%
 �� (5/1  ���%
    ��� @��W

       "���R
 5��$ ����D� �� '�Z .��$ U-�	��!� ���3 ���� @�W �� ����

�7)�7 �CV7. 4!��
   ���
- "- ��37  ��0"- �  ��7��!     E��
 ��� -���W  

30   .�7�$ ��)�7� �R%^-  

 ����� #
�  5�$ �VA& �� 'Z    `%�G
 �CV�7. =)��G
 CA[ C�

 #
����$ ����B Penicillin/Streptomycin )Gibco (1  + �����"-

Dulbecco's Modified Eagle Medium )DMEM) (Gibco + (

Fetal bovine serum )FBS) (Sigma (10  ����"-���M0  ���a��

         �'e�! .��$ ����D� �()��! 5)%�O7�e!)! ��� CV�7. ��%(�F� 5-� 

�()( "- 5)%O7�e!)!  5)�(�� ���15 ��%
   E��
 �� ���%(15   ��� ��R%^-

 :��$1400        ��� U����� ���" T��
 � ��$ Y)	��7��! �R%^- "- "�-

�%!)e-. .�-�W �%�2& ��  

 Q!l� "- #��[ �()�! :)!" �5��Z "-25 �!��7  "- T��
 ��


 �B  `%G
Penicillin/Streptomycin )Gibco( 1  + ��"-FBS 

)Sigma (10  + ��"-DMEM )Gibco ")&��)�7� "- (37  ��0"- � 

 ��7��!   �-���WCarbon dioxide )CO2 (5     ���O7 ���)>" � ���"-

 �$ U-�- �B )15(      �� ��F� ��B  `%�G
 s)�F& ��� .24   ��9��!

=)�!  #�$) �-�W �%�2& ���D� ���1.(  
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 � ������	
�� ����TGF-β1 ���	 �������� �
��� ����
��� �
� ���� ����	
 �	�( � 
 

  
a 

  
b 

��� 1 .��	
� �������� �
���� �� ���� ��� ����� ���� �� �� ! 

"#$� �� %�& '	 (
) �� �� *���+ ,�� ).�/� �0$!
 40 (×  

 )a :��� ,�� � b :��� 6��(  

  

�%M& :+�%��!�%Z ���%W 4% �& � Q  =)�Oe  300 
% ���  �
�W� 

)�G
�  �&%4 W%��� Z%��!�%�+ ) .��Z%+  u"��Z ("- 30 
% ��� (% ��� 

7�&�)=  �P�� �& �-�W #[ v(��10 ��%
 ��%
 �� @�W   5�)��9 �� ��%(

      �� U-�	��!� ��� V���& ���R(� ��M0 'e! .�. �!- �� U�%�w =)�G


 �P�� �B  `%G
10 ��%
 �� @�W���%
  .�$ �%M& ��%(  

����%M& :+%�
�����& � ����%M& ����M0 �  ����O%  Q��� �+%�
�����&  

Fresh frozen plasma )FFP   5���!� 5)�� Q7�� �� (   ��%M& 5�M	���

    5..��-�W :�w �"��
 +�� U�x�!- #��- "- 5. E�)�G
 'e! .�$

         ��()( #���- ��� ��O%  #���- E��)�G
 �y7��! ��� �U��W �   5)�(���  

50 
%�� (%��� #R��
 � �� �� �()( �  5)�(��1 �=� 10 
%��(%��� 

 ��O�  E���7) )�W =)��e
.%C  .���$ �����D�'��Z �� 90 -60 ^-%���R 

!��)�7�%�5) �� :��$ 1400 �� E�
 8 ^-% ��R  ��7��!Y)	 -�W �� .

�" =)�G
� ��[� �
��&%+ "- CA[ 1 
%�� (%�� (�% E)�� � "- 

�
-� 80 - �0"- � �7�!�-��W "��Mx7�  �$)17(.  

�%M& :5Y)���%� � �O%  � Cryoprecipitate � U-��
. E")� �  ��

5�M	�� 5��!� 5)� Q7�� �-�W �%M& �  E�
 ��10 +� "- �R%^-   �"��


 ��
- "-37 �0"- ��7�! � -��W �$ U-�- "��^  �! z]! 'e  �0"���

 #�(� �� �O% 70  �7)	9 �D ��"-�-�W    ��� #���!� `��$ �G& �

 y7�! �� U-�	�!�10 �! �$ U�%B  5. 5�"- E�)�G
 ��! )18(.  

�%M& :E��d(. � �%M& �M0 �   �E���d(.5/1     E���d(. "-)�Z @��W

)Sigma(  "-100 ��%
   C��! ���  ��%(9/0     � ��-�W #�[ ���"-

 ���%� �� 'e!2/0  �$ #��!� ��
���%
)19(.  

=)�! =�R�7�  +���%� �O�"�- �� ��  :E���d(.  �� '�Z    5-��  ���0

=)�! Q!l� �� @)! Y�!�Z �� #��[ ���    ()��! 5)%�O7�e!)! ����� 

.���$ X"����$  ���� ���� ����5  �=)���! 5)��%�%
1 ���! (. ���! E����d  

5/1 =)�! 5)%O7�e!)! �'e! .�$ ���D� ��"--    ��
�". ��� E��d(.

 =�%7 ?�> ��Gauge 23  =)�G
 ��102  ���%
      ����  C%�O�  ",)�


)Merck �%�Z "- -)0)
 (24  =)�G
 �  +� �� 'Z .�$ ���D� �7��

 E�
 �� �"5   #%��B& E��d(. ����%� �C-�- "��^ 8�&� ��
- "- �R%^-

 �� U-�	�!� �� ��&�
 �! ���%� � �$ *"�� ���  C%O�  �U�W 5. .�-�W

 ���  C�!9/0    �7��$ )�B�O$ ��"-)19(     ��7�� ��� ��� �'e�! .  

300  � 5Y)���%� ��%(���%
300  'Z .�-�W ���D� +%�
��& ��%(���%


��2( ��R%^- ��3 �� � �%� E��d(. ���[ +��%�- .�$ #%�B& =)�!  

�O�"�- ��" Q%7Y�"��  V��& +��%� E��d(.:   -���F&106 × 1 

 �-�%�� =)�!     E���d(. +���%� ��O�"�- "- U��$ �B    �%mn�& ��G&


  ��B  `%�G    ����[ Q%7Y�"���  ���R(� DMEM high glucose 

)Gibco �(Penicillin/Streptomycin )Gibco (1  �������������"-

)Gibco �(8-10  =)�������������
Dexamethasone )Sigma �(ITS   

)Insulin �Transferrin  �Selenium (1 ) ������������"-Sigma �(

Bovine serum albumin )BSA (1 ) ������"-Sigma �(50 

��%
 �� @�W���%
   ���%(Ascorbate 2 phosphate )ASP) (Sigma (

 �5 ��%
 �� @�W���%
 ��%( Linoleic acid )Sigma (   �%�!�"��  ���

 U-�- V����&    ��"�- Q%7Y�"����  ���B  `%��G
 =�� U����W "- .���$  

10 ����%
 ���� @�W)7���7 ����%( TGF-ß1�  ���B  `%��G
 @�- U����W "-

Y�"��  ��"�- Q%710 ��%
 �� @�W���%
  ���%( Piasclidin   U���W "- �

  N%�Z #�
�9 �- �� ��"�- Q%7Y���  �B  `%G
 @)!  ���	W   E��
 �

 ��B  `%G
 ��R(�21 .-)� ��"  

  Q��%��& @���A7� X�"MTT:  ��" "-21  ���B  `%��G
 ������� �

Q��3    ��� ��O�"�- � �-�W �%�2& ��Phosphate buffered saline 

)PBS )B�O$ (�$ U-�- . 'e!400   ���%(���%
DMEM high glucose 

 � v(����40   ����%(���%
=)���G
 5 
% ����  @���W ���� 
% ���� (% ����   

]3 (4, 5-dimethylthiazol-2-yl)-2, 5- diphenyltetrazolium-bromide [

)MTT( )Sigma E��
 �� � �$ ���D� ( 4     ��� ")&���)�7� "- �9��!

E"��[ 37 �0"- ��7�! �  � -��WCO2 5 ��"- �$ U-�- "��^ . �'e!
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 � ������	
�� ����TGF-β1 ���	 �������� �
��� ����
��� �
� ���� ����	
 �	�( � 
 

  � ���%�2& T���
400  ����%(���%
Dimethyl sulfoxide )DMSO (

)SigmaQ��3 �� (   ��"��& "- �9�! �- E�
 �� � �-�W ���D� ��

�$ U-�- "��^ 8�&� ��
- � .��M�7� "- 100    ��� �Q���3 �� �� ��%(���%


������%�Z 96    �")�����7 :;�����0 5�V�����%
 � #�����R��
 ������7��  

)Optical density  ���OD(  ) U�x���!- ����Hyperion MPR4 (

ELISA Reader )Enzyme-linked immunosorbent assay � (

*)
 =)> 570 �$ U�7�)� ��
)7�7 .       "����& "��� ��! ��7)�7 ��� �����

)Triplicate( ) ���W E")�21-20(.  

 Q�������%��& @��������A7� X�"Real-time PCR:  X�" ��  

Real-time polymerase chain reaction )Real-time PCR �(

5Y 5�%� ����"� ����  =)��()
 �� ~)��
 ���    Ud�� '��&��
 ���� � 

 ��" "- .�$ U-�	�!� �����21     ��� E���d(. +���%� ��O�"�- ����� �

PBS     ��VA& ��M0 �'e�! .��$ U-�- )B�O$ �    �E���d(. �����%�  

55  �����%
    E���%���! C�����! ",)���
5/1 ) ������"-Sharlau � (  

9/0 ��"- �!C ��  �� )Merck -�W ����D� ( ��     ��� #���[ =)��G
 �

 E�
10 ^-%�R � �� :��$ 1200 "�- "- ^-%�R ��7�!Y)	 -�W�.  

=)����!������    *��2����!� ����M0 �#�����[RNA   ��������%�   

RNeasy mini kit )Qiagen, Cat. No. 74101 (-")��
 U-�	���!� "����^ 

��������W ������! .Complementary DNA )cDNA �� U-�	����!� ����� (

��Z ������ Oligo � RevertAidTM First Strand cDNA synthesis kit 

    ��  4�%&�& +�� �� i�$ @�A7�10   ���%(���%
RNA    �U��$ *��2��!�  

1  ��������������%(���%
Oligo �Ribonuclease inhibitor �

Deoxynucleoside triphosphate )dNTP CV���������7. � (

Reverstanscriptase  �%a�& ���� .��" "�  ��cDNA   �����! ����

 �U�$x buffer 10  5�V%
 ��5/2  ���%(���%
dNTP 10 ��%
   ��� ",)


 "��R
5/0 ���%
(%��� FPrimer 
 �� �%5�V 1 
%(���% ���� Rprimer   ���


%5�V 1 
%(���%��� �7)�7 � DNA M&%�   
 ��� U��$ �%5�V 2 
%(���% ���� 

Taq polymerase enzyme  
 ��� �%5�V 5/0 
%(���% ���  �dd H2O 

U-�V��  �$�& �M7 CA[�  ��25 
%(���%�� !"%�.  

 ����3 "- ���%a�& �'e��!���
�7�� .���$ @���A7� ���
�7��  ������ =�� �

Denaturation  ��
- "-95 �0"- ��7�! �    E��
 ��� -��W10   ��R%^-

 .�$ o��$Denaturation  "-95 �0"- ��7�! �  ���� -��W15   ���%7�m

Annealing  ��
- "-60  ��0"-  ��7��! �      � ��R%^- Q� ����� -���W

Extension  "-72 �0"- ��7�! �  ��R%^- Q ���� -��W    .���� ��
�-�

 "- ������� +� # 40 ) ���W E")� ���324-22.(  

) :�w ��G�
 �5��Z "-Melt curve  ����� �
�7�� +� .�$ C!" (

 ����� .����" "���  ���� 5Y ���! ����  "- U-�	���!� -")��
 ���������Z �  

Real-time PCR    @��7 ��%W"��  ��� ��� �   "�V���Allele ID 7.6   ?��>

 =��01 .�$ �[��>  

 ��#718* .  ����0
��+ � ��)� ��& )�9� ��   

Real-time polymerase chain reaction )Real-time PCR(  

�� 	�  ����� ����	
�� 

Col II-F  CTGGTGATGATGGTGAAG 
Col II-R CCTGGATAACCTCTGTGA 
Agre-F GTGGGACTGAAGTTCTTG 
Agre-R GTTGTCATGGTCTGAAGTT 

GAPDH-F AAGCTCATTTCCTGGTATG 
GAPDH-R CTTCCTCTTGTGCTCTTG 

Col X-F AGAATCCATCTGAGAATATGC 
Col X-R  AGAATCCATCTGAGAATATGC 

F: Forward; R: Revers; Col II: Type II Collagen; Agre: 
Aggrecan; Col X: Type X Collagen; GAPDH: Glyceraldehyde 
3-phosphate dehydrogenase 

  

 ����!"�� �����������F%�> U-�- T����)& 5-)���� ������  ��5)���
�. 

Kolmogorov-Smirnov  U-�- V%(��������7. ����������� �  �� ���������  

5)����
�. ������� One-way ANOVA  �LSD post hoc   

)Least significant difference� ( @����7 �"����
. "�V����� SPSS   

)SPSS Inc., Chicago, IL( �-�W U-�	�!�.  

  

����	 	
  

���� �:�	 � �;� <
��$ !���� ����� ���  

 =)�G
 �� U-�	�!� =��7- ��MTT    5�V�%
 �+�%���!�%Z ��$ v2B
 �

 ��R� � �%a�&ADSCs     ��
� �-�- N�V��� �" �%�!�"��  �� ���� V��&

��F
 E��	& U��W +%� �"�-  ��B7 U�- ���$ U��W �� �� )050/0 > P (

 #�$)2.(  

  

  
 ���2)>
�;� . �  <
��$MTT ]3 (4,5-dimethylthiazol-2-yl)-

2,5-diphenyltetrazolium-bromide[ "��A �� ���  B)CD�E� ����

!�C� ���F	 "��A G
� G� ����  ���#$ ��7� #��� "��A �� ��  

)050/0 > P.(  
T:TGF-β1; P: Piascledine; TP: TGF-β1 + piascledine 

0

0.4

0.8

1.2

1.6

0��> ,��O T P TP

A
bs

or
ba

nc
e 

(O
D

)

MMT
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 � ������	
�� ����TGF-β1 ���	 �������� �
��� ����
��� �
� ���� ����	
 �	�( � 
 

Real-time PCR�  

��7� Real-time PCR 5�B7 -�- �  �%5� 5Y  5Yl II  ��" "-21  "-

 U��WTGF-ß1 +�%��!�%Z +   U���W �� ��O7TGF-ß1    ����M�& ���

 -��[14  U��W �� �O�R
 "- +�%��!�%Z U��W "- 5Y +� 5�%� � �����

TGF-ß1   -���[5  ) -)�� �������001/0 < P #���$) (a-3 5Y 5���%� .(

 5Yl�� X  U����W "-Z%����!�%�+   U����W �� ����� TGF-ß1  ���$  

)050/0 > P(  #���$)b-3 U����W "- 5�����W� 5Y 5���%� �+%���k�� .(

TGF-ß1    5��%� � ��$ ����� C� �� ���R& ")> �� +�%��!�%Z U��W �

 U����W "- 5Y +���TGF-ß1 +�%����!�%Z + U����W ���� ����O7  �����  

TGF-ß1  -��[ +�%��!�%Z �13   ) ��-�W ���B%� �����001/0 < P (  

 #�$)c-3.(  

���  

 �!��M
 "-  �()��! C ��& -)0� ����� ���� �[��> �M0 �����

      ��B  ?��> �� � ��!� �"���D �4�!��
 �()�! +%� #
�F& � ,��

=)�! �
 ���F� �! �O�"�- ��" �� ��  4!��
 �()�! +%� #
�F& 5�)&

 �$" #
�)9 �  �!� � w �� @�, .-�  C���� �" V7Y�"��  ��R(� �M0

���O� �"��D V7Y�"��  ��R(� �M0 V%7 )26-25(.  

�O�"�- �� �Q%7Y�"��  V��& �M0   U��$ U-�	�!� �7)W�7)W ���

 � 4�F
 �Q �� �  �!��V
 ��  ��O�"�- .��7"�- �    ��9)���
 ����

�O� �%M& � �7"��7 ��)� �"�W��! � 5.  �
� ��!� #�B
 �� g�G( ��

�Wd�  ��� ��O�"�- .���O� 4!��
 Q%7��
     ��"�- V�%7 ��F%�> ����

 ���O� C  �"���Z �%P7 ���F
)28-27(. 

  

   

 
  ���3 <
��$ .Real-time polymerase chain reaction )Real-time PCR(  8*K& 8* ����II )a 8*K& L(X )b) 8��
�A� � (c ��� �� (21 �
��;� .

 GM$��± %�� N
���O )� )� P���� ��C� Q��R$�.  

U���- 5�B7 *** �
l9 � ��F
 U��W �l��� 5-)� "�- ) �!� �x�� �� ��001/0 < P) �(a ��O7 U��W �! �� :(��F
 �l��� �x�� �� ) .�7"�- �"�-b � +�%��!�%Z U��W �l��� :(  

TGF-β1 ��F
 �x- U��W �- �� ) .�!� "�-c � +�%��!�%Z U��W �l��� :(TGF-β1 ��F
 �x- U��W �- ��  �!� "�-  

P+�%��!�%Z �%mn& �G& U��W : iT �%mn& �G& U��W :TGF-β1 iTP� +�%��!�%Z �%mn& �G& U��W : TGF-β1.  

Relative quantity )RQU���- 5�B7 :( � 5Y 5�%� ��O7 5�V%
 �!� ��.  

0
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 � ������	
�� ����TGF-β1 ���	 �������� �
��� ����
��� �
� ���� ����	
 �	�( � 
 

�O�"�- �� �� �E��d(. +��%� ���)e
�  �O�"�-   ��F%�> ���

�O� �� �  �!�       � ��!� "�-")���� ���!��
 �"����Z � �"�W���!

�%M& �    � +���%� ��O�"�- 4% �& �� ��O�"�- +� .�!� 5�!. V%7 5.

   ��
 ��!- ��� E��d(.   ��.)29( .  +���%� ��O�"�- �  � 5Y)����%� ��

�
 ����! +%�
��& -)$ � ��O� �"�W��! g�G( ���  ��!� 4!��
  �

 �-�� �� ��G�
 Q%�!,�)�O� �%���   �"����Z g��G( �� �
� i-"�-

�
 4�2& T�! � �!� 1%FD        ��� ��O�"�- +�� 4�% �& ��� .-)�$

�
 �E��d(. -�- N�V�� �" �O�"�- �"���Z 5�)& )30-29(.  

E��d(.� Q��0 �� U)M^ ��� =)Oe  �� � ��   ���Z ����   ��"� ��!
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Comparing the Effects of Transforming Growth Factor Beta1 (TGF-ß1) and 

Piascledine on the Expression of Collagen II, X and Aggrecan Genes in 

Chondrogenesis of human Adipose-Derived Stem Cells in Fibrin Alginate 

Composite Scaffold 

 
Hadi Didehvar1, Farhad Golshan-Iranpoor2, Ali Valiani2, Batool Hashemibeni3, Mojtaba Esmaeeli1 

 
Abstract 
Background: Cartilage injuries are the leading cause of disability in the elderly in developed countries. In 
addition, articular cartilage has a limited ability to repair. Current treatment methods for cartilage tissue injuries 
lead to fibrous tissue formation. Cell therapy is a treatment in which stem cells using tissue engineering can be 
differentiated into chondrocytes by using growth factors and scaffolds. Since growth factors such as 
transforming growth factor beta1 (TGF-β) leads to hypertrophy of cartilage chondrocytes tissue and many 
scaffolds are weak in terms of mechanics and stability, it is essential to achieve the appropriate scaffolds and 
inducing factors. Studies have shown that fibrin alginate scaffold is appropriate in terms of mechanical and 
stability and piascledine increases the cartilage-specific genes expression. Therefore, in this study the 
chondrogenic effect of TGF-β1 and piascledine on adipose derived stem cells in fibrin alginate scaffold was 
compared and evaluated.  

Methods: Fat samples were obtained from three persons. Adipose derived stem cells (ADSCs) was extracted 
from adipose tissue and proliferated. Then the cells were transferred to the fibrin alginate scaffold and the cells 
were cultured for 21 days under the influence of the induction medium. The rate of proliferation and survival of 
cells was evaluated by  
[3 (4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium-bromide] MTT method and the rate of gene expression of 
Aggrecan and Collagen II and X was evaluated with Real-time polymerase chain reaction (Real-Time PCR) 
method. 

Findings: The results showed that proliferation rate and survival of cells in a fibrin alginate scaffold in the group 
containing Piascledine increased compared to the other groups, but this increase is not significant (P> 0.050). 
Also, Piascledine increased collagen II gene expression (P < 0.001) and reduced collagen X gene expression 
when compared to TGF-β1. 

Conclusion: Piascledine was found as a proper effective inducer in chondrogenic differentiation of human 
adipose derived stem cells cultured in fibrin alginate scaffold. 

Keywords: Adipose derived stem cell, Piascledine, Chondrogenesis, Transforming growth factor beta1 
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Inner synaptic layer )ISL - (Outer limiting membrane )OLM( 343� E70�. 

����� :��  � 
Q��K� ! 
  ]��:4  .�� �"["� !�C���34�:�� �  R3�D� ��0 3� R3C�H� ���:+, 
,�  ^H� 
  _" ��OSL �H� ��3K� �  !167/0 ± 030/0 �" .  >����

�H�! \"H� RPE �VM �ICL �ISL  -OLM  )���� 
 33/0 ± 66/0 - �31/0 ± 59/0 - �49/0 ± 00/1- �61/0 ± 72/1-  -51/0 ± 05/1- �" . 

����� :���� �I� 
� M��N� - .7�� ���(�  J-� *+, 
 DP ��� 34�"� 
   67  �� *����"�� J-� *� $�"V 3( ! 
�9 6�  ����5 ! - 3(, M+% 
���>-3  

 
  5��4b�I4� A 6� �J5���A  5�67  ]��:4 �� �G"c M �c .NV 3( ! .�� ����"�� .  

:����� ������ 67  3( !
��4�  � "4�Q� 
��I� ���"A -  M��N�.7�� ���(�  

  

: �!�� �&�G b�(��4 ��Q; �4� �. ��"�
 ��� ��#��� �  $��%
�&�� '(�)* +&# ��  ,�
��-
� ��)#��. +*  ��/0* 1���2 ���3
 �� ��

Optical Coherence Tomography )OCT( . >�dLV� ����A R3�04�� 
�I�1395 e34 )373 :(174 -166  

  

�����  

Optical coherence tomography )OCT �( �� ���	
�� �������

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

�� "#-����� .�� �� �/�01� � .� �� "$���   � ����3&� �����4�-

5 4�6)�� �� �7�� �� ."��� �6��� �$���� �$��4��� ��  ��4�- � �� !�

8�69: � ;�(<� � ��+1�  %�&' 4� �� !� �����   ��+=�> �  ��?�

*@� ��"� "$��6� �- ���4�  A�$ �� .6�:BC6)�  � �D ��+�� � ����

   ����� ����6#- ����� .���= .�#E0��  5 ��� ���  ���  ��� �4   6��4�� 

� 4��4�)� �$���� ��0�� �� �"#- F3&�� "��� )2-1.( 

�= J���D J�4��  ) ���Dictionary learning(    �4 B�#K��� L��

�= M��� ��� ���� N#7 �� � ��)B�#K� � B"�� ."#-   8���? .��� 4�� 

J�4 ��� �D ���0� 4� �- "$4�� ��7� ��"	6� ��� �4�� B�#K��   �O$

L� M��� � ���= �6��  P��#� � �-» �#�& ��«   �� 8"����$�  ����  �

S� P��TS#U�#6� L� � B"�� ��� )3(. 

�()�*+ �,-� 
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�= J���D �����4�- �� � ��� ��     �� ��� W��) ����� L� L� X�

Y�$ �� Z3� ��� ���4�- )Cartoon( ���� � )Texture( � �����  "���� .

4 +�[���$D���3�  �����#�  ���-Morphological component analysis 

)MCA( ��$8"� �� ���� �$�0$ ��  .�� �� �6��J�4   �� ����  "���� 4� .

J�4 .��� � \�� ��: 8"��&� B�#K�� �-     �� ��!�-� �8"��  "�#'

 B�#K�� ��y1, y2, ..., yM  � BC6)��� :"���  
  

)1 (      y = y1 + y2 + ... + yM + v 
  

�-  4�> �� B�0	� BC6)�v ��       .�K$���� ��� ��)��# � "�X�� ^4�_

��	� `�<$� � X_ 4σ  6��4�= .���σ 4� �-   B�6#- a�,��   8"�##- �   ��
)

�� "��� �b$� ��+�� �� �7�� �� �BC6)� � c�36$� ����� ��� )5 -4(.  

J�4 .�� ;�(<� 4�� � \�� ���  "#$�� Z3� �yi � �4� ���� 

��  ;_�? ^4�_   �#�& �� cT Ai    L�#� P���T 4�xi   �O$ 4�

�[��	� ;? �� Z3� � L#� P��T .��: � � ;_�? ��� :���  
  

)2 (    ∥ y − A1x1 − A2x2 …− AMxM ∥
2

2< σ  
  

� � �D f�  ��� �� ����"<� �-   a�07 ;�_�?  X�_ Y�$   4��,�

:"���  
  

)3 (      .....   min
�1,�2,…�M

∥ �1 ∥0+∥ �2 ∥0+ ⋯+∥ �M ∥
0

 
 

�!��<� �� � 9� c��7@ ��� �[x � ���  �����    �4 �U��#6� ������

 ���yi ��0$ �!��<� �� ; � ��:  
  

)4 (                     �� i = Aixi 
  

 .6�: O$ 4� ��\� ���    g
�� .���	� � �#& �� ��� ��[��

�$�6�D � c��7 �P��#� ��� Z�= ��6X: �� "#$��� ���� � ���4�-  L�� 

���4�- Z3� ��� ��[�� �#& �� ."#��0$ F3&� �4 �����  P�(h� 

;�"��!� �� ��� � ����� ���� .����[��4 �6[)Multi resolution ( "��#$��

) �[���6( �� "��� � �-� "$���   "�#$�� ���� �5�� N$�-� ^�/C>�

�![ 4� ."#- jX? �4 �� [�?�  �- ���� Z3� ���� ;�"!� ��  ���� ;�k� � 

Discrete cosine transform )DCT(  �� 8��X6���  ����    ��[�? ��-

) "$4�� �$���$5.(  

 ;�(<� � ��+1� J�4 ���3�4 ���#�    ��$���� ��&��l= ���4�- 4�

8��X6��   ��� �- ��� 8"�� �$�0$� ���� :��0$ 84��� �� �4��� ��  

Y�1$� ^�	[�
� 4�   4� �6�: ;��(<� � ��1�   ���4��- ����6(��- 

���� ���� �  J�4 ������4�-MCA  �  Z��$  J�4 .��� 4�  ;�0/

 `m��?BC6��)� = %����� �;��9 � ����� �� �����  ���6�4  �������   

)Image in painting (��  4�> %�  ���� �4��  8"� ) ���7.(  

	[�
��  �K�� � ��&$���  ��� �-    %�� ^4��_     J����D ��� �����

�=�� ��� �� ����  `m? "#$�� �!$�7 `�"�� �� BC6)� ���� +�$  � ���� .

 .�� 4���	[�
� 4�, 8��X6�� �4�� B�#K�� Z��0$ 4� L#� B"�   ��6�:

+�� %6�4�K[� � )Bayesian(  8��X6��� ���� � ���4�- L� X� 4�    8"��

��� )6(.  

 4���	[�
�� �  ���K��   ;�����6� �����"0� ���h W����) 4�   

)Mutual incoherence �( %�� ��!o� ���    J�4 �� ��7�) ����:

MCA  �6�: L0-��� p ��  4��>�   ��-   ������� ����� �  8"��  ��� �

���o$ ���� �� �� "? 4�  L��+$��� )8.(  

  Z��l�= L�� �> �.�#E0�  ���8o� : ���    � ���4��- ������ ��

����� h B"�� 
)�  �6�: O$ 4� ���� ��� "�� �     �� 8�C�/ ��-

� jX?� �:l�  ����   ��
) B"���  ���  "�$���   ��� ��  ;��(<� � ���+1� 

P��#� �� ���� %��� ���� ��� �4 )9.(  

J�4 ��4� 4� ��� 8�&� ���� � 8��� ��&$ �����  ����   ��-

�= J���D J�4�� ���    J�4 ���� ��� ��9���� 4�  ����   ��O$ B��"�6� 

Principal component analysis )PCA �(  4� �6��&�� ���4���-

 ���� �(_� ^�/C>� � �4�� ��	�� Z��-  J�4 .��� 4�   j�X? �6o�

�� ��: )10.(  

Z3� "#�� 5��   ��()�� ����  �� !���     �D 4� ��- ���� �"�#���

5 t�
��������� ������  �� !���� ;������12  ����� g
����Y����$ ������   

Retinal pigment epithelium )RPE �(Verhoeff's memberane 

)VM �(Outer segment layer )OSL �(Inner collagenous layer 

)ICL �(Inner synaptic layer )ISL(� Outer limiting membrane 

)OLM(� Outer nuclear layer )ONL �(Outer plexiform layer 

)OPL �(Inner nuclear layer )INL(� Inner plexiform layer 

)IPL �(Ganglion cell layer )GCL � (Nerve fibre layer 

)INFL� F3&� (�   ; �� .���1    ��$�0$ ����� L�� � ���� �� �

 t�
� 8�0� �� �� !�12 ��&$ �4 �$�:�� ."��  

Z3� ���  "�#� �5 ���     ��� !�� ��()�� ����   ��&��l= ����4�-

  4� ���- ����� ���6�: ^4���_ ���$����5 �(��_� 8���: A-SCAN   

)21-11 �(B-SCAN )25-224�6$����- �����6-� �( )32-25( J����� �

 �/�#��)35-33O$ � (��   `��: �)42-36 �6��� (  "�#��  8"��   ."�$�

 ��"	�g
� �� F�3&� �8���  8"�  .�� 4�J�4 ��  �u6� ���   � "����

� Y�"- P��	� � ���+� ��4�� �W��3�  ��)��  �- "#�����    ;���X�

�	[�
� 4�  �#��� .�� 4� ���4�� �4�� 4�, �6�: ) ���42.(  

    ;���(<� � ���+1� J�4 �� ��	[�
� .��� 4� ��3�4  ����#� ���� � 

  �� ���4�- Z3� W��) Z3� 4�O#� "#�� 5��     �� !�� .���� ����

8��X6��       ;��[� ��� ����� L�� ���4�- �- ��� �4�D��� �� Y�5 ."�

�![ .6��� ��� gT��� �� "$���  ���Z3� �"#�   ��o6#� �6o� v��6$ ��

 ���)5.( � ��+� �a,�� 4�Z3� �(_    ;��(<� � ���+1� J�4 �� �"#�
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�3�4 ���#�   ����$� 8��0� ��  ��9��$    ��(?� `m�? �����=  Z��= �  

Z3� ��7� ��� J���= �"#�       ��� ���4��- ����� ��- ��' p���

 �o7 P��#� ����� ^��_��) ��4�� � BC6)� ",�� �8"�D ���

��5 w�36�� �� �� ."���  

  

 
��� 1 .��	
� �� ��� ���� )43(  

RPE: Retinal pigment epithelium; VM: Verhoeff's memberane; 
OSL: Outer segment layer; ICL: Inner collagenous layer;  

ISL: Inner synaptic layer; OLM: Outer limiting membrane; 
ONL: Outer nuclear layer; OPL: Outer plexiform layer;  

INL: Inner nuclear layer; IPL: Inner plexiform layer;  
GCL: Ganglion cell layer; INFL: Nerve fibre layer 

  

��� 	
  

���� ����� � ����  � �!�   

 �"� �6X: �E$�#'MCA �$�0$ �� J�4 �� ��    ����� L�� L�� X� �

 ��Z3� �� ���� � ���4�- ��� "���4� . �4�_� �-   ^5���	�MCA 

   ) ���4��- Z�3� �� ;���� �T� ���� L� ���yc � ( ) �����yt (

 �4 �����$���:���� %����) �%�#- �9�  
  

)5(             y = yc + yt + v 
  

 �B�?�� ) ���4�- Z3� ����yc ( ��� �4   ̂ 4��_  ;�_�?   c�T 

�#& �� ) ���4�-Ac(� #� P��T 4�L ) ���4�- Z3�xc4� (   �O$

.��:  �- .�� \� ��yc  B"� ��Mc  �#�& �� �� Ac  �yt   B"�� ��

M t �#& �� �� At ��� �6��� ;� &��     Z�3� �� L�#� P���T�  ��

�[��	� ;? � � ;_�? ��� :���  
  

)6 (         ∥ y � Acxc � Atxt ∥2
2
 σ 

 

��  �D f�  ��� �� ����"<� �-  a07 ;_�?X_ Y$ xc  �xt 

:"��� 4�,�  
  

)7 (             min
��,��

∥ �� ∥
0
�∥ �� ∥

0
  

�!��<� �� � 9� c��7@ ��� �[x � ���  �����    �4 �U��#6� ������

 ���yc  �yt ��0$ �!��<� �� ; � ��:  
  

)8 (               ��c = Acxc (8)�� t = Atxt 
  

c4�  �4��_�  ��-  ��[��	� 4� � )6^4���!/ �(  ��"�<�  ���� �4 8"�##- 

 � �%��� ��u� 8"##- g�<�� ^4�!/ ^4�_� ����   ��� ; � �� �4 �D

0$ ����:��  
  

x��, x��=argmin
���,�� 

! ∥ "# ∥$� ! ∥ "% ∥$�
$

&
∥ y � A�x� �

A�x� ∥&
&	             )9(    

  

=arg u6�����  �9� B�o1�@ ̂ 4��!/ �[  ��Ac  �At   �#�& ��)

Z3� �� +�$ � (���� ���� � ���4�- �xt  �xc   P��T)  L�#�  .���

 (Z3� ����  ."#���(  P�T +�$��� %�O#� )7 .(  

 �� ��[@9� .�� ;? ���4�K[�%6� ��� 4� � m=8��X6�� � ��   ����

 ��7� �� N= �N ��4� �(?� ����� ��    ����� � ���4��- ����� ����

 .��0$ �!��<� �4 ����4� �4�_�  �-N����  P���T   ��(?�k  ��� 

 ^4�_ xk
c  �xk

t  � "��� ���  N����� x��	 R  ���   ����#/   N�����

L� w�36�� y�(�     ����� � ���4��- ���� ����� ̂ �4��!/   ���  ���

 ����� "�D:  
  

)10(            y�
c
) *∑ Rk

TN
k)1 Rk0

�1 ∑ 1R
k

TN
k)1 A	c	xc		2				

k 
  

)11(            ��
�
) *∑ 34

56
4)1 340

�1 ∑ 134
56

4)1 7�"�
42				 

  

"- $�%�& '(��	)*+ 	%�,� ��	-  

 �"��� ���6X: ���E$�#'�4���� J�4 Z��3� ����� 8��X6���� "��#��� J�4 

���$� �$�9� ) ���=DP  ��Dynamic programming(   ��- ��� +�7z 

J�4 �� �9� c�9<� �������  � ����   B��� 4�1992  A�"���    8"��

��� )44.(   z+�7 �J�4 .��J�4  ���     c��9<� `��: �� ��#6!� �

��  .���.�� 4�  �8��?4�K[�%6� ���   "�#$�� �K��A*Algorithm  �

Heuristic �7� +�$   J�4 ��- ��� 8"�DP     �� .��� ��� ��9���� 4�

J�4� �a� � ��� �O��? � � 69�� �� �4 �60-� B�u�� %� "#-�� . 

J�4 .�� �����4�- �(07� �!��<� � P��#� �.� �![ ��� �9� ��� 

��� ������� "�����J�4 .���� L��0- ���� .� ���
�$ ���� ����9� ������  ��

=;9 � ��� � F3&� ����� ���. 

 .��	� J�4 .�� 4� �- ��9���    B����� �� ����� 8�:  ���  �[���6� �

�� �#�+� a��� �- "���  .�� ��D ��    �J�4 .��� 4� .�4�� �4 4�"��� .��60- �

 �4 ���� �� 
� ���  "#$�� ����5��    ��� .���: O$ 4� `�: L� �� ��

  B�� 
�� 4� ���#��4 ^"� .�6&�� �� ;9 �= c�36$� ���   ����#/   .��[��

 �8:9� ��hD ���� 4� �������        a���� ��"�	� 8�: c��36$� ���� .����
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�#�+�  .�� �=;9 �  ���1� ��� 8�: 4   8�: � Y�� 
�� 4� B�� �   ���[�� �

 �!��<���  ��4�� �4 �#�+� a��� .�60- �- �(9 �= .��� ���   ����#/  8�:  �

 c�36$� �9� 4� �"	���  %6�4�K[� .�� .�����  ^4�_     ��� 
�� ��� 
�

�� �7� �o6$� �� F3&� ���� 4� �#�o� �9� � ���   .��:  

.- /�& 0!&�  1�� & 2$�%�& 	%� 2,�     �2���� � 2���� � �2�	-

���� � �!�   

 ��"	� ��	[�
� .�� 4�55  8�K6�� �� ����TOPCON-OCT-1000 

 ���#/ �� 8�K��=8��� "� �6�: O$ 4�8��"$� . � 8��� � �  4� �"	� ��

 ;9 �= M����512 × 650 ���  ����� ����0$ �$��4�- ��� .�   �"�6��

���� � �#& ��  J�4 �����) "#� �    8l��� ������ L�0- �� �4���

)K-SVD ; � ."� ;_�? (2�$�0$ � �� Z��0$ �4 �#& �� �� �� ."��  

�3�4 ;�(<� � ��+1� J�4 ��7� �� ���#�   ��#& �� ��4 ��

��    ; �� 4� .���0$ L� X� ���� � ���4�- Z3� �� �� �4 �D ����3 �

�$�0$  �#& �� �� �� X� L� ���� � ���4�- Z3� �� �� 8"�  ����

 �#& �� � 4� 8"$��� y�(� .��� 8"�D �� 8"���$ %��  ���� )5 4� .(

 ; �3y�(� �  � &� ���%�� �� � ���4�- Z3� � y��(�  ��� � X�� "�

 �{$4%�� ���� ��&$ �4 ���� Z3� � ."#��  

  

  
��� 2 .��!4��5 &  6+ 70$8 � 51�� K-SVD �+�& 9� ��	
� 

%	:% � Optical coherence tomography )OCT(  

  

  
��� 3 .��!4��5 9��;�  70� & �5 /�& <	���= � �>�&  

 �� 8"� +��06� �#& �� �� 8��X6�� ��%��  ���   ������ � ���4��- �

��  ;63� ���� ����;_�?   8"��      ����� � ���4��- Z�3� �� ��� �4

 �- ��0$ L� X��$�0$ �� ; � 4� �D �4 �D8"   .���  

  

  
(?*+)  

  
(")  

  
(@)  

 ���4 1�� �A��B .Morphological component analysis 

)MCA%	:% ��	
� 9� �+�& ( C?*+ (" C�(�$ ��	
� ( C<	���= /�&

@ (��	
� �>�& /�&  

  

 4��(?�   ��4 �� �"	� � ���4��-�   ����� Z�3�  �"�#�  ���  J�4

���$� �9��$ ."� �7� ���= ���$� �9��$  ����=�      g
�� .��5��� ��� ���9�
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Morphological Component Analysis for Automatic Segmentation of Six Lower 

Retina Layers in Optical Coherence Tomography Images 

 
Leila Niknam1, Hosein Rabbani2 

 
Abstract 
Background: Retina is the innermost tissue in human eye which sends visual information to the brain by means 
of optic nerve. Designing an intra-retinal layer segmentation method which can detect the retina surfaces 
properly in the presence of noise and lack of contrast is an important step in ophthalmology. In this study the 
combination of morphological component analysis (MCA) and dynamic programming (DP) is used 
automatically for segmentation of optical coherence tomography (OCT) images.  

Methods: Data set for this study was 55 samples which were taken from normal people by Topcon OCT-1000. 
This study had two phases. In MCA phase the image dictionary was created by clustering with eigenvalues  
(k-SVD), and then the image was decomposed to cartoon and texture parts by selecting proper bases. In the 
second phase segmentation was done by the dynamic programming (DP) method on cartoon part and the retinal 
pigment epithelium (RPE), Verhoeff's memberane (VM), outer segment layer (OSL), inner collagenous layer 
(ICL), inner synaptic layer (ISL), and outer limiting membrane (OLM) layers were detected. 

Findings: Comparing the obtained results with gold standard (manual segmentation) shows that minimum error 
belongs to OSL surface and its error in the form of mean ± SD (standard derivation) is 0.030 ± 0.167. For other 
surfaces the error is calculated in this way from left to right for RPE, VM, ICL, ISL, OLM:-0.66 ±  0.33,  
-0.59 ± 0.31, -1.00 ± 0.49, -1.72  ± 0.61, -1.05  ± 0.51. 

Conclusion: MCA in combination with DP can work as an automatic method for six lower intra retina layers' 
segmentation with acceptable accuracy. One of the main advantages of this method is omitting preprocessing 
phase for segmentation. 

Keywords: Segmentation, Dynamic programming, Morphological component analysis 
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�&�'()*� �+��1 �,��'( �-& �&�'.��2  

  
  

�����  

:����� 	
�����
����  ����
����
� ����� )NTM  ��Nontuberculous mycobacteria�( �� � � ��!� ����� "#$� %��� %� &� '�
�#�� "  ��( )�* )

+,-)��.  /0 ���&� 
( 12#� /�$'�'-
34 ." !�� �����  ��( -,�� )�*� 6� /�
#7 &� %'��8' &9�7 -,  �-, +:�) &� �%�
;7 <(�" � /��� &� �,��.� 	�= ��(  )

+,-)��. %#>? ��� �� 19�4 @�A� �- /0 �% %� B
$C� �"##� ,
(.  !�� -,�&D?�E� 	
�����
���� F
�( /�G�� %H-�� -
I#� &�  /0 F�
'� !��D� ) ���
����
� ��� ���

&'
;' -, 	�, ��( ���  �� �/� J9� /�H� ��� K)- /L %?�
� !��D�16S rRNA "�,�* +,�JH�.  

��� :��  ����&?)G ��%� ��� 	
�����
���� /�
#7 &� &� ��
����
��  M��NH� �"( %��H�#(DNA �� K)- Cetyltrimethylammonium bromide )CTAB (

.<.�* O-
9 	-
.)��� 1#. )  ��PHQ'� R#��)�+� �� ���;��S )PCR  ��Polymerase chain reaction(  /L16S rRNA  +"( %4��T ����;���S �� +,�JH� ��

 �%?�
� !��D� �� �S ) 	�Q'� F�
'� ����� !��"'"( !��D�. 

����� :��  ��119 &'
;' � U;V ��(  �� +"( �-)0-�,)�*� ��/� J9� /�H� � ,�"D� �9  <>W� <X�%��H�#( "(  &�8  /0 ,-
�M. fortuitum  /0 ,-
� 6� )  

M. gordonae ,
�. 

����� :����  F
�(NTM &'
;' -, /� J9� /�H� -, +"( %H-�� )�* ��( ��� 6/8 "9-,  �� �S &� ,
�PCR  /L ��16S rRNA &?)G�� %'�)�. �%?�
� !��D� )  �

M. fortuitum F
' I 9/88 &?)G�� %'�)��. ) "9-, � M. gordonae F
' III 1/11 K)- .,
� "9-, PCR ) !��D� %?�
� /L 16S rRNA &� -�� &.�* +"( -, 

!�� �&D?�E� %��'�
� [�NX� 100 "9-, �&?)G� ��� 	
�����
���� �- �-�, ,
�.  

:����� ������ 	
�����
���� ��� ]���
����
� 16S rRNA!��D� � %?�
�  

  

: �!�� �A' ��W�� %'� ��)- �%�D#�$4 -�"��- �&;T�. %4��- �+-��( ��2� ��^9� "�H %��
� �!�$4 ";C� /��_�`- 	�� � %'� J9�. ��"� #��
"�� $��%
  ���

��"&� �� �"!"� '�("���)"
 ��* +"�����)",��� +�� ��- ���  ��� �) ��./0� ����� 12�"
 $��%
 16S rRNA . %�(GS +"�X'�, &�Q�

 /� J9�1395 ]34 )373 :(181 -175  

  

�����  

�������������	
��	  ������� ���	���������	� �������� )NTM  �������  

Nontuberculous Mycobacteria�(  ���� �� �
�  �����  �����   ���

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

/�0 ��1� ��� '�2�� 3��4"� �� �-..� 5	��0 ��   � ���*�0  ��.2�

 �-�� -.+�� ��-..� 5	��0 ���'�( �� �(�6�0�  ��*�0  �.2��  -�.+��

��-�7���0�	
��'	� � �-8 9'�4� ('�	� (�-:� ��� '��2�    (��;�� ���

�-8 � <0	� ����*�+��'���
� ��  =� �'   �0� 3��4�"� .� '��2�  ��� 

�	�'  +	6> ?�	+� �@�( � ��+  "��  +	6> ���0	A =��0� =� ��   ���� 

����� �� � (�;��� .-+	8 �8B� ���� � ��� ��" '��2�  ���   	��'  �+	6> 

�� .-8�� /�C ��� ��� �1� ���6.D (-� '(  +	6> ��   � )�	E��0� ����� 

�'�2� �� ����� ��� <0	� ��$�.� ��  0� �-8 9'�4� )1(.  

')�"*+ �(�,� 



 

  

  

www.mui.ac.ir  

������ �	
�� �	���� ���� –  ���34 ���
 /� 373���  /�  !��"#��� �$�1395 176 

����� ����	
� ������ ��
�������
�� ��� ��������
� �� ����� ��� ��� ������� ��	
 ��� ����/�� * 

�	������	
��� �� �	����	� �����  ������ ����� -.�*� ����  =�

�� -.+�	� ��  ��8 ��� ��('���" ��)G  	8 HI�.� )�*+� =�+ ��� '	JC .-

����� �� ��� ��8 '(�     ��+��@+ K�� )�	�.> =�  �L��!�> '(   �8�-��

�('���" � ��1 ��8 =� (��"� )��� '( �M�� =� ���	2> ��  �.ND  H�!�C

�� O�P� �' )G ��  �-..��� -8�� )2(.    =��  �0� ���R H��S   TU	�PV�

-�D	�  �4�'	�0�A ��8 �� �-84�+ �� -.+�	�  H���C NTM  �8��.  W�>�� � -

 +	6> ��  !�"  T�+�	�C � )�*+� '( %�& -+	8)3 -2(.  

 ?�	+� � �+����" )�4�� �0'��=+	� �� �	�������	
��� Z��'    ���

       �"��P� � ���[�� B���.� � �����"��\] �C�	�+ '( ���	�����	� ���

=N.] �� �^��E�      �'�( �'U	�
D	� _	D	��-��A� � _	D	��-��A� ���

  �2����M� . 0� �  

 ���.0 '	& =�NTM =+	2+ ��  ���  �.�D��� �     =���0� =�� ��`�V�

.
�K�  ���   �$�� �-]   9�' ��� �a�0 � ���0    � K��a��	." ���

 ���0�.8 ����2�8	���� b-+	8 '( D�C�  =�9�' ��� ��     �0� ��
2�

���0�.8  �] =+	2+ ��  -�8�N+ %0�.� �`�V�b  ���c   =��  ����0�.8

NTM d�0� ��� �� �6-4    =�+	� ���� ���$�� �� =�6�  �����    -�8' ���

� /	& =�*�G� b-$�  �=;��+ '(=+	� �� �1�� ���0�.8  �� �� ��� 9�'

 -8�N+ �*��  0� �
2�)5-4� 2( .  

 )	���0�4�-��N��DNA-DNA�  ���� B����� �"���	�������� U���� ���'����

)HPLC  ����High-performance liquid chromatography  ���] (

G�'�	�( K�D	
��� -�0� 4�D�+  �	������	
��� �D	�0  ���A T�:`S ���   O'	��

   ) (�-�V� /	�& ���Restriction fragment length polymorphism   ���

RFLP( ��  O-�� h&�.� �� �(�6�0�  �)_  ���    =��2] �� ^���E�hsp65� 

ITS� rpo B � gyrB 9�' ����  ����� =��� -.���*� ���;��' �D	��
D	� 

�	������	
��� ���0�.8  �(�6�0� ����  -+	8)6 -4 �2(.  

  =���  ��0� �(�( )���$+ T���:D�`�9�' ����  �D	��
D	� �����A=���  

Polymerase chain reaction )PCR(   B���0 � ��(��2�>� H��S    ���� ���

 ���0�.8NTM ��  -.8�� )7 �4(> . �)G �� ��j h&�.�   ���\�� -�C �� 3��� 

 '( /	
D	�16S rRNA N�0�.� '�4�� ��      ��I��*� ����:� � k�E�$� ����

=+	� ��^��E�  ��������	
��	  �D�	�� h��& ��   ����� ���     =�� ���c b-�8��

	@D� ��	C  \�� � �-8  l�6C��  /	
D	�16S rRNA� ��  -+�	� '�4��� 

(�" =� �PV.� �'� �'� -�( =�� =� ��;+� ��.� �K  m
� 3.���� ���   '	�& =�� �

�I��N� =+	� ��2� ��  -+	8 ���0�.8 �	������	
���)10 -8(.  

  ���� '( �=�:D�`�  �� 9�'   )_ �D�	�� ����:�16S rRNA    ��]

 k�E��$�  ?	��+ �����:� ��=��D�4� ����   ����� �	��������	
��� B����8

���	����	�  '(=+	2+ �� ��8 ��( ��)��6!� )��0�   �(�6�0�-�(��.  

  

��� 	
  

=+	2+ '�(��:  ��� '(=:D�`�  =� =:]��� �� =�0    �( � ��:.�! '�(����

)��6!� )��0� '( ��.0 '�(���'( �  ?	2;��� 333   ���8 ��� dq'

=+	2+ ��� -8  =�244      � ��:2;� T'	�! =�� =�+	2+89    =�� =�+	2+

(	� (��6+� T'	!-+ .50 ���� ���D  H� �;C ��8B2]   �� �-�8 '�G

=��+	2+ ����   ������E�+�'(  K��0j" s	��PE�B��2]  '�G=��+	2+  

 �(�( '����S �4�D����0�-��8=��+	2+ .  =��N:] '( =���!�"j� ���� ����  t���  

)8-4 =]'(  �+�0� (��� '�-�@+ ��@$����G =� )-�0' �� (-+-8. 

��(	DG :)	�0�����" � ���(� 40 ���� =+	2+ �� �� ���D   K�� =� ��8 

=D	D 5'(   5��8 �� �a0 � ="�u� '�(10000     T-�� =�� =�I�S( '( '�(

20 /	�0 �=�C�� ��� �& '( .-8 _	�6���+�0 =I�S(  ����c � =�+	2+ �   ���

 � (�� 5	0'S���  ��(	�DG . "�� '��S �(�6�0� ('	� � �-] �-+��   ����(�

 ��-0 -�*��'-�� �� �(�6�0� ��4 (   -��0� K�'	6D	�0 � -!'4   �-�!'(

   %����� ���� =� � �-] =+	2+ �� �� ��v���A � ���c w	�E� � -8 ��;+�

=+	2+ �� �	������	
���  $� ���  -+-8 �(��G ��)11(.  

$�  =+	2+ ��:    <��V� �' ���  $�Lowenstein–Jensen  �

  ���( '( =�	
+� � ��	� T'	! =�37  =�]'(   �+��0�    =�� � (����

 T-�90  $� b-8 ��;+� ��'  ��=� '	&      '���S ��0'�� ('	�� ��@�6�

   �-�8 ����l ��.�� �� .-.�"���   9�' ���Ziehl-Neelsen  x�+'   � 4���G

 -8'  >�0 � )�2@�A -�D	� ��.�� ���l =� w	��� T��!	P1)G ��    �Ny

�a0 .-�(�� �.�� ����� =� w	��� ��     <��V� �' ���  �0�"-�0� ��

  $�Middlebrook 7H10 kD�1 �  $� . "�� T'	! ��0  

�.�� U�� ����� �� ('�	� '(     =�	�0 ��@�( ��� w	��E� ��   ���

 ��.�� �����
��           �$� <��V� �' ��� ��`1 T'	�! =�� �-���� ���  

Blood agar  �(�( (-;�  $�  �-8 (�;�� K� �.�� �� �a0 � -+-8

   3�����G ���� �<��V� ��� �' ��      ���� .-�8 �(�6��0� -�:� ��� 

���0�.8 =�D��  =D�4�� �� �� 3����G ���� ��L+  >�0 �-8' x+'  4���G 

-�0� � 0�"   �)��2@�A -��D	�  _	�D	"'	�  ���.��  (	�]�  ��4�+G  �U����� 

)�U���� ���I� =� T'��C � =2�+ �U���� �(�2�  3�����G  -��D	�   ����0��+

��C� �'��  *� �T����+ 4�D�'-�� � �G ��7	� 80 �(�6�0� -�(��.  

 z��E���������0�DNA  9�' �� �=���������C�� ����������� '( :  

Cetyl trimethylammonium bromide )CTAB  z��E��0� ��� (

DNA    =��� %������ ����� =��� .-��8 �(�6���0�3-2   '( ������� {	��D  

400  �������������D��
�� �"������������Tris-EDTA )TE  ������������

Ethylenediaminetetraacetic acid-Tris   �-��(�� H�C ��	1 =� (

30  ����4�D ��4+G ���D��
��50 ���� ���� �� ���    � -��(�� ="��u� ���D

 �� �A2  '( )	�0��	
+�  >�037 =]'( ��+�0   �(���10  ���D��
��

 ����.�v���AK  �70  �����D��
��Sodium dodecyl sulfate )SDS (  

10 .-�(�� w	�E� ��	1 =� � -8 ="�u� =+	2+ =� -!'(  

 ���� )G15 �� '( =I�S(  '��65 =]'( ��+�0   (���   . �"�� '��S

=�C�� '(  �-:� 100  ���D��
��NaCl 5      � ="��u� =�+	2+ =�� 'U	��
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����� ����	
� ������ ��
�������
�� ��� ��������
� �� ����� ��� ��� ������� ��	
 ��� ����/�� * 

100  �����D��
��NaCl CTAB  �� =���H��NS  ����( '(65 =��]'(  

��+�0 .-8 ="�u� )G =� 4�+ �(	� �-8 ��� (���  

10 �� '( =I�S(  ��( �� '��65 =]'( ��+�0      .-��(�� =��	
+� (����

 ��a0700    =�� � ="��u� 5	����
�� =� �;C �� �'	"���� H." ���D��
��

 T-�15  '( =I�S(13000 .-�(�� _	�6���+�0 =I�S( '( '�(  

U=� =� ���'    .-��(�� HI�.� -�-] 5	����
��500   ����D��
��

  � ="���u� 5	������
�� =��� (���0 /	+���A��A�4��30  '4����" '( =��I�S(  

20- =]'( ��+�0      T-�� =�� �a�0 �  "�� '��S (���20   '( =�I�S(

13000     =��E�' '�( /	+��A��A�4�� � -��(�� _	�6���+�0 =I�S( '( '�(

 )G =� �a0 .-81 ����  (�0 /	+��� ���D70     T-�� =�� � ="��u� -!'(

20  '( =I�S(13000     w����C� ��� /	+���� .-8 _	�6���+�0 =I�S( '( '�(

 .-�(�� ��EN� ="�u� H
D� � -8 =�E�' '�(  

 ��;+�PCR :�� �(�6�0� �� TU�I� (	]	� �  ���  =�:]���  =��  K�+�� 

 ���2���A �)_16S rRNA  =��� ��� |�8 =�    '���S �(�6��0� ('	�� �

  "��)10(.  

16S rRNA F: 5’ TGC ACA CAG GCC ACA AGG 
GA 3’ 

16S rRNA R: 5’ GAG AGT TTG ATC CTG CGT 
CAG 3’  

=:`S ��m
�  �;C '( ���+ ('	� 25 ����  ��C ���D2   ����D��
��

DNA )5  ���	+���+genomic DNA �(1  ���2���A ���� �� �����D��
��  

)10 ���� �� /	�	
�A  �(���D75/0  ���D��
��MgCl2 )50 ����   �('U	��

5/0 )  ���D��
��dNTP) (10 ����   �('U	��5/2   ����D��
��10x   �"���

)500  �(-��C��25/0  �����D��
��Taq polymerase  �17  �����D��
��

H2O (	�.  

�	�8 =��+  PCR     =��C�� K�� H���8Denaturation    =�� =��D��

 T-�5  '( =I�S(95 =]'(  �+�0� '( � (���  =��(�35 =1�c   |�8 =�

 "�� T'	! ���:  

• Denaturation  '(94 =]'(  �+�0� (���  T-� =�1 �=I�S(  

• Annealing  '(5/55 =]'(  �+�0� (��� T-� =� 1 �=I�S(  

• Extention  '(72 =]'(  �+�0� (��� T-� =� 1 S(��=I  

•  Eextention  ���+��  '(72 =��]'(  �+���0� (�����  T-��� =���  

10 .=I�S(  

-.���" �& �L+ ('	� /	PV� -�D	� -��~�  �] PCR�  �� �$E�

 /	PV� �'	"���
D� �'��G /_ �' /	PV� �PCR  z��E�0� /_ ��

  ��8 =� �D�	� ���:�  �] �Bioneer ���  -8 �(��0�" ��	.].  

  

���	 	
  

 �=:D�`� ��� '( (�-:�9 =D�4��     �� ���	�����	� ���� �	�������	
��� 

 ���119 =+	2+ -8 ���0�.8 � ��0�-] ��8    H
�8)1(   h�N& ��� .

3����G Z���+ �� �� �����2�8	�� � �a��	." 9  )�	.> =� =D�4��NTM 

 ��� �� .-.�"�� '��S ���0�.8 ('	�9 =D�4��  ��-8 ���0�.8 8   =�D�4��

)_	���� ��� =� h�:��  ��-.� '8  =�� (	� - ���2� '( �� 7   -�8' ��'

� �(���� )G ���.��   ��� �����l �����  � (	��81    =��� h���:�� =��D�4��

��	�	
��0���)_	 ����  =��� (	��� -��8' -��.� �� 3����7  =��� �����+ ��'

� )�2@�A -�D	� �
�'�� '( � -+'�( )	�0��	
+�� .-..�  

'( /�-] 1� Z���+  ��0'��  ���M��  ���   ����2��8	�� � �a��	�." 

=D�4�� �� ��8 �� �-8�-] ��( )��6!� )��0� �� �-�G  0�.  

 ��� ��� ��9  �D�	� ���:� 9�' =� =D�4��16S rRNA  T'	! =�

  � ��$��� �  ��"'8 =��D�4��  M.fortuitum  ?	��+I   =��D�4�� K��� �

M.gordonae  ?	+III  .-+(	�  

  

���� 1 .�	
�� 	
��� �
� ������� � �	
������� ����	  �
�  �� !�� �  "�� # $ �
� %
�&  %
'()   

��	�� � 

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

��	 	� 

��!�  

"��  

 ��	 	�

��	�� �� 

#���$  

�	!$�  

#���!�  

�!����!
  

%!&�  80  
%!)	!�  

��� *+�)  

�� ,-$  

���  

 �!�� 

.	�/!0  

1 M. fortuitum complex  +  +  +  +  -  -  7 <  -  

2 M.fortuitum complex +  -  -  -  - -  7 <  -  

3 M.fortuitum complex +  +  +  -  -  -  7 <  -  

4 M.fortuitum complex +  +  +  +  -  -  7 <  -  

5 Mycobacterium.sp +  +  +  +  +  -  7 <  -  

6  M.fortuitum complex +  +  +  -  -  -  7 <  -  

7  M.fortuitum complex +  +  +  +  -  -  7 <  -  

8 M.fortuitum complex +  +  +  +  -  -  7 <  -  

9 M.gordonae -  +  +  +  -  -  7 ˃  +  

M: Mycobacterium 
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 +	6> W>�� � -.8��  !�" ��   T��+�	�C � )�*+� '( ^��E� %�&

 -+	8)3-2(.  

   �� =�� ���.A s	P1 =� � �@+�1 �.ND TU	PV� ��.0 O�P�

�� H�
$� ��'��C ��� ��8  ��	2>  8�-�� ��� -] �`1 �(	8

�� 5	*V�  (	8)15 �2(.  3�����G (-:� H�D( =�     � ����2��8	�� ���

3����G =+	� ��� )(	N+ -�G'�� ��.�2�    =�]	� �)(��� 4��2�� ��� ��

9�' =� (���  �-8 �D	
D	� ��   0�)17-16(.  
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=��+	� ��I���*� �����:� �  �-��8 (��.��$�A �	��������	
��� ^����E� ����  

  ��0�)9-8( ��	��C 	��@D� .      /	��
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Mycobacterium �� ���0�.8  -+(��)10(.  
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2� �NTM  '( �'
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M. fortuitum �M .peregrinum �M. smegmatis �  
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Determination of Nontuberculosis Mycobacteria Species Genotypes Present in 

Cattle Milk Samples Using 16S rRNA Gene Direct Sequencing 

 
Mohammad Hosein Rezaeyan1, Seyed Asghar Havaei2, Sharareh Moghim2,  

Fatemeh Riyahi3, Hoseinali Rahdar1, Meysam Rouzbahani1, Bahram Nasr-Esfahani2 

 
Abstract 
Background: Nontuberculosis Mycobacterium (NTM) is the most common bacterium transferred to human 
from cow milk and products. The presence of these bacteria in the cow's milk stands as a public health concern 
particularly among those individuals consuming raw milk and dairy products. In this study the determination of 
16S rRNA gene sequence method was used in order to evaluate the amount of Non tuberculosis Mycobacterium 
incidence and determine its types in milk samples gathered from Isfahan province. 

Methods: The cetyltrimethylammonium bromide (CTAB) and phenol chloroform were used for DNA extraction 
in isolates recognized as Non tuberculosis Mycobacterium, then using designed primers, 16S rRNA polymerase 
chain reaction was done and the types were determined after sequencing. 

Findings: 9 cultures, out of 119 samples gathered from Isfahan farms, were recognized positive in which 8 
samples had M. fortuitum and one of them was M. gordonae. 

Conclusion: NTM incidence was 8.6% in evaluated milk samples. By using polymerase chain reaction (PCR) 
with 16SrRNA and sequencing, the fortuitum isolate type I incidence was 88.9% and Gordonae type III 
incidence was 11.1%. PCR method and sequencing of 16S rRNA gene which were used in this study are able to 
recognize isolates up to 100%. 

Keywords: Nontuberculous mycobacteria, Direct Sequencing, 16S rRNA Gene, Determination 
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����� :���� $/Z2 * "�#�#� � ��� ! ��� �& (��)  �'! * +,�*  ! +8�� 2�� !� � ����E� �& �7* ��-DF G�g2 "C� 2�T� �  ! T�� �* �! /� !�K�&5 ��N 2�� !� 

d���� *�7�&C7  2�-.� &2� "%�� (8 #9 ��� $�h5 �� +[#L ��i �P 1 �%�2 ��� � 3�� � * �&�� 4/�%� ��C� (�  "7 �[  ���1 � &Z��0 +7#(C �7* [�)� 

��� ! �� �� �& � ��NET 2�� !� �� !!�B .��  9# 1 G1j �� #< ��N 2�� !� V��� 0KAE� 1 WW@E��9 ;�.� �V�W5 ��%/-� � XH R2Y �� �&C7 �7* 

2�-.�  ! �1�(C * "�#�#� �� �&�  �'! (��) * +,�*   ! /� � ���  ��  "C7!�  $ �7 �8* 2�� !� !/./�   �M21��* �#�&C7  ��#�-2  ! � "CC8 d���� ������� � 

������� ".#�" �"�#9 "C#�&2.  

:����� ������ (��) *  +,�*� $   �8� ��N ��� !  

  

: �!��  ��5* �5"&Z� ��2�ET7!� 2�8! � "��;. "�#$ �%�& ����'("� � ����� )*�+,
 �  ����'�$ "(�-�$ ���� ��.��$�/  �0! �12� �

���&��'�$ � "����� 1���� �� 3��4�&� ��045� ���&� ��� . ��-DF �K%+> $"KA2! (���1395 k34 )373 :(189-182  

  

�����  

���� � ���	
 ��� �� ���  ���� ������� �� ����� ��  !��" )1 .(

 �� '(�1    � ����	) �� *�� �� ��+� ,-(�(	    ����� ��.� �(��/�� � 

�	 ���	 0�-� )3-2� (  4-� ��    ,���5(� ��(	 � 6��	  
�	��" ��.� 

���� �� ��� � ��� ���	 )4���� ,��5(� .( �  �� ���	3  ����� � 

 ��89: 0�0� � ;�-�	 
<(+=   ��	 �0�>�      !��� �� ��5? ��0�@" .0�-��

��� ,����5(� Glasgow coma scale )GCS(  !(���8-3 ������ �� � 

,) ��B(� � 0���� ���C 0�0�  D  �-�: ��     �� � 0>���D �(��-D *-�5@	

 ����� �� �9E  F�G  �� �+��H	 IJ�� �     ����C ;��-�	 � <�(+=

0���� )5.(  

,��5(� !�� �� �5? 0L��
  ��Computed tomography scan 

)CT scan 
(M(�) �����    ��5N5J ��=�� ��D   0>���D ��  0�L�� �

,) �� �����5? ��D
      O��E � � ����	 ���P��J IG=�0��	 ���� ���(�  

0���� )7-6�D� �� .(  � ���ST
   ��>�@	 U��� �� �    V��� � �����(W

����*� ���+� 
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�������� 
������� �� � ����� ��������� ������� ����� � �� ������� 	
��� 	
��� � 

�5(� *P
 CT scan �	 ���-=�� 0� )6X�� �� � (    ��L= ��D�?

�5� ���(Y 0���T  !�� � 
�	� '���W� Z ��[=  ���� �� ��� ,:��  

CT scan ��"  ��0��P1  �� ��-��	10000-5000 ��-��	 0��� )8.( 

!(>]5D
  ,��5(� �� �.����� � 0�0� ���	
    � ���	�� IG=�0�	

^�� 	 �D 
I�_� � �9C��  ̀ -�>�	 �(��� � <��H	   0>���D)9(   ��?

4-��	 IG=�0	
 X�� ����C�� �	� 
���-D     
,-�= ^���T � �+>�"

	 
,-(�G(���'�Y � �9C��  
b(	>��-5D F��(�   ��=�� ��BW *��>?

���	 � ... �	 X��0�� �? 0��     ,) ����� ���(��	 �(��� ����8	 � D   �D

) ��� X0� �(L-"10.(  

� Y��� �� �(=� I@c[	  �(��/��
     ,�	�� �� X�����T dG��=�

 ,����5(� ���.������� �  ����� X����? ����e �� 0�0��� �����	 )11.( 

�D5>D�� �>(c� ��9: D�� �E�=� �� �? ��D5>  ��   X0�(	� ��(� �>(c

�	 �(L-" 
0�-�        �� ,���5(� ��� b�5? �-�_>	 ��� �0>	��=�� �D

.0>��D f= �>(c� ;���� b� � �gJ�-	   !��� 
�D5>D��    �-�_>	 ���

��� �(+(? �-9g��� � 
,��5(� ���� I	0= ��� ��� �    M��>	 I� G:�

,	�� � � h(HB" ���� 
f= �D 8"���   �� ��(T-��J � �	G�

�>��D �(5i" �	 �P��: �W�� �D  0����T )12 .( �D5>D��    d0�D ��

0� �N�� ,	�� �� `->" � IWG�=� 'D?X �0� )13 .(�5>D��  ,	��

 ,��5(� �.����� �  *� �� �� !(c�� ���	1984  �� �D��T ;�-"

  ��W�T ���� OE � � ��	 ,P��J )14 ����J� .(  D�� b�� �5> �� 

]��W ,���5(� � ,��5(� ���� ,���/�� �.����� �   0�0�� ����	
 

�� ���(	 � 6���	 .0��� ���(	 � 6���	 �(/5��B. 'D��? Z�� �  '��H�

�9C��	  Xj�� �D ��95/19 0L�� �� 50/12  0L���� ,���5(� �� � 

55/24  0L���� 80/20 0L�� �W� 'D? )15.( 

�	-�  ���5>D�� OH��� �>@	 �� D5>D�� ��D    �l�� � ��9�@	

�	-� VG[L� �� � ���-���       �-�J-	 ;����� �� M��>�	 ,) ����

�	 0�� )12.(    ,���5(� ,�	�� �(5D�  ��.� ����� �    40�  � ����	

 b� �-J��5>D��        � ���	�� ��?��	 �� ��>(	� !��� �� m�W�-" ��-�	

,���5(� X0>D� ,B� 
,g+L� ,��� �D �  b� !��0" 4��c �5>D��

�	-� ���   ��	 X0��  ���.0  ���g� ��
   !��� �5>D�� 
  b�� �5>D�� �

�	-�     ����� � ,���� ���	�� ,���0	 �g>B(Y � �? ��� X0� ���

 ����D�c� ,����5(�(U) �  ,g+��L� b��� !��0��" I������ ���� ���>9	

5>D�� ��	-�     �� X�+���� ����� X0�� ���  ��/��   � ���	�� ��?��	

,���5(�  !��0" ,g+L� ,��� �D0���T. D�� !�� 
5> X��g� �   ���(T

D�� ��5>      U��� ��� � X0�� !��0�" ��5�  ��>	 � �-J-	 �9�@	 �D

�	-� �i	 �� �-J-	 ;���� � ,EEH�	 I��_� ��T ����0.  

  

��� 	
  

�@c[	 !�� �@c[	 b�     *�� �� ��? �-�� �@[8	 �1393   X/�B��� ��

  ,g+�L� �����Y 4-�   �  �-�_>	 ���  ����8	    
��E(HB" �(@��� �

�Y � ��	��      ����� ,g+�L� �����Y 4-��  X/B��� �� �-J-	 ��(T

���� �.� ,��5(�  !(�� �D5>D�� � ���	 �  � ����5c�  ��(g" �   b��

D���5> �	-� �>(c� ��9:  X0� ����� X�+��� �gJ  ��	�� �?��	

,���5(� �  ,g+L� ,��� �D.0� 4N��  

���@	J � ���@c[	 !���� d0��D
  � ,��	�� 
h(H��B" ���D5>D��

�Y  ����� �.� ,��5(� �>(c� ��(T    <���H	 �D�-�B? �� ����	 � 

0��-��[(P . �D X05  � D��5>
  ,	�� � h(HB" ,��5(� !��.���  

       
h(H�B" ��� n-���	 ��5>D�� �	�� ��@c[	 �� ���� �D�(@	

�Y � ,	�� ���� �.� ,��5(� ��(T  
���	 ���� �� 5>D�� S=�  �D

  .�-� 5>D�� �	? !�	 ,�-� U���� �� � �5� � ��C � �9�@	 

X-(� �� 
�@c[	 !��    ��? 
,) ��: � �W�T I�-L ��5��� �

��� �� �-J-	 �D5>D��    *�� �� ��? �9�@	 �����>�� �D2010   ���

.0�0� ����� � OH��� 
0��-� U���� �� 0@�  

^��  0�� �?!�   �-�� I�-�L    ��@J��	 �� ��? �    ��� �/�BD�jY

��� D� D/B��� �9�@	� � � 
������5( D��5> �D� ��� ��  �� X0�� �

	��>( � 0	���� �,��5(  �.����� � ��	� 0� -N��J0�  � ��P��	 

0	 <��H	����  !���,��5( �� ,)  o��H��� D .0�g� �� 
���   b�.

c���(  �� �5�B	20 ��� 4�0C��  �� �?5>D�� �D� 0J 0��    4���c ���

 4N��� ,) 4N�� 40  " Dp?0(  �-�� X0�
 g" ��(  0����T   �" I���_� �F( 

���� ,	�� � ��	� ��� �	�,��( EEH�	 �!(  �P��J�   
O�E �

���-g( ,) � n9"�� �� ������� M: � ���� D� 0�.  

q�Y D� ����	� �� X0� ��>( � �T �D ��>�  �� �    �� m��[" I�-�L

 5>D�� � m�[" 40  � 5>D������ 0>�� 0�.0� "�-L ��� ?�T ��>� � 

�H����  � X0>D� q�Y ;�-"5>D������ I8�[	 D
 �	� ,) �� ��( 1 

 
m�[" 40  I�-L �� � �+Lg� �� � 0� ��W�T �_� �� 
��� �	� ��( 

 �Db� q�Y �5J �� ,T0>D� q�Y �� � D �  .0	) ���  

�� "�-L� �	� �?�(  �Db� �� �Yq D� �� ,T0>!( 20-17  �-��
 

c  m�[" ,�->  ���  �
D5>D��   I���5�9/16-15     m��[" ,�-�>  ���

 I��5� 
O-�[	9/14-10 *-9C ��C m�[" ,�->  �� 9��)� I��5� � (

 �� ��5?10 @� m�[" ,�->  ��<(  �5>D�� ��  �_���W�T 0�.  

�� 
��g� � �J-" ��    �� ,��(���� � ,���Y I��_� m�[" ,��(	

  ���� �9���� ������Y 4-���  X/��B��� �� �-��J-	 �(@���� 
��D5>D��

 .0� ���8	 �9�@	 �D5>D��  

�	��� ��      F(�" ;��-" �l�� � 0�� ���-� �(c�� �5>D�� 
V�: �

 �5� ��-g(� !(EEH�	 �� ��B�	
 ��	 �P��J �    M�: � O�E �

 ����� � �@c[	 �������  �(�L-" 
,��Y �� .0���T   �D� X��   ��D�?

�� �>(c� D�� �? �[���� � �(@5J U�� �5>   ��	 ���J� ,) ��  
�-�� 

�	-� ��T ����0.  
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��� 	
��� � 

D�� !��
5> " �� �Yp�	 0(�r   X���T 
�����Y 4_� 
X/B��� !(c�

��	 �P��J X��T 
��-g(� �   �������� M�: � OE � 
   I�-�L ���

�" �-N	 M�? � � �LG= � ���-Y�	 �(s  IGN	 �� ��� �� � �-�

�5� - �	 t. �BD�jY .���T  

X���    ��5J �� 0�@� ��@c[	 �D     ��D�	) .0�� ������ ���� ���)

4�� �� X�+��� � (!(/�(	 � ���-5�) �+(L-"   ����W�Excel   ��D�	) �

  4��� �� X�+���� � ��(�i"   ����W�SPSS )SPSS Inc., Chicago, IL( 

�	 ���C �(�i" � ����� ��-	 ��(T.  

  

���	 	
  

 
�@c[	 !�� ��6 5>D��  ,���5(� ����0	 f-E= �� ��gJ �9�@	 �

���� �� G�9	 � ) �W�T ���C ����� ��-	 ��� V�� �� ���	16 :(  
1- Guidelines for the Pre-hospital Management of 

Severe Traumatic Brain Injury, Second Edition 
2- Guidelines for the Management of Severe 

Traumatic Brain Injury, 3rd edition 
3- Guidelines for the Surgical Management of 

Traumatic Brain Injury  
4- Guidelines for the Acute Medical 4- Management 

of Severe Traumatic Brain Injury in  Infants, Children, 
and Adolescents-Second Edition 

5- Guidelines for the Field Management of Combat 
Related Head Trauma 

6-  Early Indicators of Prognosis in Severe 
Traumatic Brain Injury 

 !�� ��D��5>
D 0	���� �(,��5 ���� �.� � ��	�  ��  U���

gJ-" ��C ��0@"� 8i" � �@c[	(m
  ��13 X�� �L� �?�   ���� ��-���� 

�?  *�0J �� n-��	 ��>	 � Iv8	 �	)1 	).��� X0  

 ����w   �� ��LPD��5>  '(�Y ��D  ���+T
  ?�P�    4�N�� 4���c ��

� I	�0C��� �� 0	���� �(,��5  �.����� � ��	�   :���  

1- �� �(,��5  �.����� � ��	�>�@	 
� �     ,0�� 4�5" �����(W

.��� 4�v 

2- ���� �.� ,��5(� �	5" ���� �    ��W��T ����-=�� 
���	

.��(� 4�v ,��T 

3-    ����� ��.� ,���5(� ���� �    �� ����	13 > GCS  4�N�� 
  

CT scan .��(� 4�v ���	 

4-  ������-=��CT scan   ���� ,�����5(� �������13 > GCS   

�	 4�v .0�� 

5-  ��	�� ��	 ����   !(c�� *�	�� *-�i	 �� X�+��� 
X0���0g/�

.���� �(iJ�� 

6 -  �(@�� �� 0�� ,��5(�Head up )30 -20 .��(T ���C (�J�� 

7-  'D? �gJ�BW �=�� ��	    *-���(� ,-�= ��BW 0�9� 
�

 �� ��5? �� �5(�90 ��(	 .�-� X��� �(�8" X-(J ��	 

8-  �� �"v� 0P �� 0�� �5(� ,-= ,j(�?� `9��90   ��/� 0L��

 ������-�. 

9- Partial pressure of carbon dioxide )Paco2 0�� �5(� (

 0P ��35-30 ��(	 ��	 J(X- �/� ����� �-�.  

  

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

�����  
�	��	�� �	�� 

���  
���� � ��	��   �!  

"�# $�% �# 


���	
	�� &'()  

"�# $�% �# 


��	��	
� �*��  

���* �+, $ -.�/�0 �����  366  171  17  18  3  

� #23 �4+��� ��25�  364  205  42  9  2  

�/7 8/2�  9� /�25+3�  88  71  29  �:#�  6  

�/7 8/2� 9� !�+�;  957  216  54  �:#�  7  

�/7 8/2� 9� 9+"�$25 �$#� �� <�;�  155  64  37  �:#�  5  

� 2=����� >+?2� �? !"@�2� 9� ���* A,�� �B��  241  182  36  6  10  

C+D+E	5� �2�E. ���* A,�� �B��  187  113  39  21  7  

����� ���* A,�� �B��  107  70  10  6  3  

*2�/�C+ ���* �B��  297  209  48  5  6  

��#F $ ����� -.�/�0 ����� �B�  807  607  217  �:#�  12  

G� 2"
+  �H � ��� $ I��J 7K? �   773  397  92  3  1  

LB5#�  179  87  33  11  4  

�/7 8/2� 9� ME�5  186  53  10  4  1  

+�5#� � ��	�/	�  772  302  23  5  2  

������ 9� N$2���/�  281  62  14  6  2  
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10- �C�0P Paco2  ,��5(� ����60 .��� 0L�� 

11- ���� 'D? Intracranial pressure )ICP ( �	�  ,�-�"  ��

.�-5� X�+��� b("�-�� 

12- '(Y ����  ��	 
w>B" �� ��(T     w>�B" 0�� ����� �� ,�-�"

.��? X�+��� 

13-  ������ ���.� ,����5(� �� � ���	 
�����	  ����� �� ,�-��"

4��) 'H� .�-5� X�+��� 

14-  X0��>D? ���D���� �� X�+����� �   ���N	 ����	 F���(c-��	

�	 .0�� 

15-     ����� ��.� ,���5(� �� D0(x������ �� X�+��� �   ����	

.��(� �N	 

16- ���� �.� ,��5(� �� �    ��c�? �>��/��J ,	�� ���	

�	 �N	 .0�� 

17- �����) ����� �� X�+�����  �� 0(�����(,����5 ������ ���.� � 

.��� �N	 ���	 

18-  �� y��+��� 0� ����� �� X�+����( ,���5   ����� ��.� � 

.��� �N	 ���	 

19- �������� �����.� ,������5(� �� �  �� X�+������� 
�������	

���) .��� �N	 ��v-T�-? 

20-    ���P��J ���5  
����=�� �����-��= �-��J� I�-��L ��

.���� ��-c�� �	-"-(���? �� �9�� �	-"��Yv 

'(Y Mc[	 � n9"�� �� 
��+T  �� �5�B	 ���(c b.20  �� *�r�

 � 0� �(g" X0� �?z Mc[	 ;�-"78    � ���5  Ip�(D �{ � �� �+�

X��T ,��(��� ) ������� M: �D30     O�E � � ���	 ��P��J 
(�+�

)28 ) ��-g(� � (�+�20 .0� �(5�" (�+�  

        
,T0�-�� �9P�E	 ;��-" X0�� M��? ��(�	� |[�� !(/�(	  

7/2 ± 0/15 �>	�� � � 20-8      ^��/� 
,) M��P ��� � �-��14   ��+�

)9/17 � �c  m�[" (0L��      ^��/� 
����� X0�� ��?z ��D5>D��   

34 ) �+�6/43    ^��/� 
�9��� m�[" (0L��27  ) ��+�6/34   (0�L��

   ^��/� � *-�9C ��C m�["3  ) ��+�8/3      �� <(@�� m��[" (0�L��
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Nativation of Diagnosis, Treatment and Clinical Prevention of Head Trauma 

Guideline for Using in Isfahan Hospitals 

 
Mohammadali Attari1, Hamed Dehestani-Ardakani2 

 
Abstract 
Background: Previous studies showed that managed surveillance and treatment have a considerable effect on 
decreasing the mortality and morbidity in head trauma patients. But there isn’t a validated guideline in Iran. 
Thus, the aim of this study was nativation of diagnosis, treatment and clinical prevention of head trauma 
guideline for using in Isfahan hospitals.  

Methods: In a cross sectional study, 6 validated guidelines for management of head trauma were studied and the 
most important head lines were extracted and then, attitude of resident and attends of treatment groups including 
neurosurgery, anesthesia and emergency medicine was given and the agreement between treatment group and 
guideline was analyzed. 

Findings: In this study, six guidelines were studied and attitude of 78 persons of treatment group of head trauma 
including 30 persons from emergency medicine ward, 28 persons from neurosurgery ward and 20 persons from 
anesthesiology ward were compared with the guidelines. The mean ± SD of enter viewed staff was 15.0 ± 2.7 
(range: 8-20) and based on that, attitude of 14(17.9%) had excellent agreement, 34(43.6%) had good agreement, 
27(34.6%) had acceptable agreement and 3(3.8%) had weak agreement with the guide lines. 

Conclusion: According to the results of this study, management of head trauma treatment is not programmed 
and in several stages was not approved and this practice may lead to higher risk of morbidity and mortality and 
additive hospital cost. So, treatment methods, surveillance and treatment of head trauma patients must  
be revised. 
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4)7�*   (4)4 	�  �	� )4 ��� ��� )90  (�I)4"  )4J�� )	+. )4  (4 ��	� A"#B '� )�#6 (�I)4 #>D) . 5#B J7�; 7+B	�4"#9K�� �	� 0��+��4 '()#� ��	� � 

" L7�  8	3�� '9.#� " 'E�  ����  �#(Median *Radial  "Ulnar 47� MN  (4 ." '9O#. '()#� ��	� '+��	� C	+�	��  �P9()	1 ('Q95) 8�7O) "4 #�

47�  (4. 

����� :�� �E�	F� �  C�#��R& ��Q�	��'@S�;  8	3�� '23�  ����  �#( " 47&Median *Radial  "Ulnar ��	� A"#B )4  ��#� �@O��� � ������ � 	�#�R9�  #��R&

'+�� �)�4 4�4 J	T� )050/0 < P .(C�#��R& ��Q�	�� '@S�;  8	3��  ����  �#( " 47&Median *Radial  "Ulnar *4)7� A"#B )4  PI �� '9.#�  ����  �#(

Radial '@S�; "  'E� 47&Ulnar *'+�� #��R& ) ��4�4 J	T� �) �)�4050/0 < P.( �E�	F� � ��Q�	�� '�"#B ��� '@S�; '23�  ����  �#( " 47& ��� � ���* )4 	V+& 

'@S�;  'E� 47&Ulnar '+�� #��R& )�4� 4�4 J	T� �) )050/0 < P(. 

����� :����   ��!"90 �I)4 � Abduction �	� ��� ��� ��	�  ?3� 'E� �	�#2�5 W	�7E.� ?�(; X�	. Y�	� *#�"#. /"#� 01Ulnar '� 47�.  

:����� ������  �	�4�	� *?3�  ����  �#( * #�"#. /"#� 01  

  

: �!�� '+�E� �� ��	
� *��Z� #5  *�EZ� '64	D ��Z� #�� *����	����� A4�;��. 
 "#��$% ��&'�) ���) *+,� ��&'� �� ��-90 �!�� �,0 � � 

Abduction��$ *12 3�4 (  ����1�$ �� 6�+2� ����� �2�# �$ ����� 7��2 8��$��� �$ 9�:� . J	V>D� 'K�P1 A�KT��4 �@
�1395 [  
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�����  

������ ���	   
�� �� ���� � ������� �� ������ ����    �� ! �����

� �"��#$ �� ����%� �� �� � &� '	�� )1(.  ����� ,��	 -���� ��

 .�/ ��1380   �� ��3��� ��4�5 ��20   .��/67/4  '�;�� )2(  ��� 

 .�/2011  ���<�� =�/� ��  ������ �>���5 -��/��'?� 1/11  '�;�� 

  @'�	 A����B  ���/�)3( .80   �����?� '�;��  C��� D��E �������  ����F�

������ �E G ��"- � �G��! '>�	 )4( .38   -������� ';��   C�� D��E

�E G ID�# ��F� C$ �����- � �G��! '>�	�  C� J G ��! �K�

��� L�MN � ���G �>��$ O��! PQ '>��B )5(.  

   ��� ���/� �ST J G �>����> U"�$ �� ��� J G ��! CF �B�  ���

 ��5��?�#�Q CV�� ��� �� ��	�Q 
 ! ��"� ��� J G ��!�   ��� ��V"

� @���" �W���! C�E	 J�/< C$ '	�� �  ��������  ����	   �����  ����

!�� X�� C� ���	 '�< )14-6(.   ����� �Y �Z � !  C�E�	 J��/< � 

������  �/� @'���B �$[)20-15 �12 �9-8 �6(.  
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��� ��� �	
 ��� �	��� �	������� �� ����� ���� ��  ������� �� ����� ��	
 �� !�"�#�� $ 


� E	 J�/< � ! ����C� �  ��������      -'�	 @���#? ��� U�#$

C�E���	 @'���>� ������ � �  � .��Clavicle ���� '���	�� )19 �13 �6(.   

Jackson � Keats  ����C��4��] ���� ��� 15 C��$ '��>��� -���#> '��%5 

C>�	) �/ �3�� �/� ��4W� ��4W� �� 90 C5�� � ���   �� ^�>�<�

��4W� 90 C5�� � @'��N � 6  ��Z� �� ��3�� _V�� (   U"��$ `�!��

�VC�E	 U � ������ � ��	 )11.(  

  C�$ ���4��] ^���> ��4�W�      C�E�	 J��/< ��� aE��� �� �����  �

���� ��������� '���V>��� � 
���" �����'���>��� bG����V )22-20 �12-11( .  

Vander � �-�����" C4��] �� �c   ��� ���180     ��K� C�$ ������

 ��� J G �d��5 ��!���G C�?�B �'>��� U"�$ /<�J C�E	  ������ �

 ���d �� C>�	 C$ ����?� �� ��Abduction  ��	�� ���G�    C�� �E�%>

 '>��$ A���B ���� -'� ��V$ ���� C$ ����d)23(. Roy � -�����"�  ��

 ��� �� C4��]162  ����� �� C$  ���! ��d @��B �� ��" ��  ��/� 

��V$ -'� ��� �  ���e�� @��B� � -'� ��V$ �/�� �/�    f�F ��/�

 �� C>�	90 C5�� � Abduction �	�� ���G �  ��V4 I���Y�  �� ����

D! ����� 
JM! ��N�V	 @��B �� ��� > @'"�#>��� ')21(.  

���Vg�" Jellish � -�����" ��    ��� ��� C�4��] ��80  ������ 

 ��h C� D�E   � -'�� ���V$ �� ���� ��4W� �� �� ��! ��d C$ �����

  'V��	�� ����G �/ �3�� �/� ��4W� I���Y� �  ��V4   -���� �� ����

C�E	 J�/< ���� '>���> A���B ������ � )12(.  

U�Q J��] C� C5�� �� C�YB � @'�	 i�j>� I�4��]    C�V�� ���� ��

@��B � '"�	 @��B 'G�?        ��V"[ �������� C�� � '�>��� �?���M� �'�V�

� �N���Q.'V  ��� ��� �� C�4��] �� �      @'�	 k��] I3���	� ���W�d

.'���B l�c��      ����#�� ���/�%d �� C�$ �E�M! ���'" �!�/ ��

 �����N �� �EM! J�/< -��$ mZ# ����  ��/�)24(�    -���V! C��

 @��Y�/� �V�! �������'���B ���Vg�" .�   �����   ��� ��d��5 .���!�

	 i�j>� k��5 �� a/�� C4��] ��� �� @'VV$ �$�	 -������.'   

-< ��  -������ C$ ���5 C� D�E�����  @'��! UZ�   -������� �� ��

� ��	 �� �>��$ O��! �eV� C� D�E ���Vg�" � '>�	   -������� ���

     
���>< �����4? U"��$ � �����Q 
%������ �c�N C�Na/K ATP ase 

'V�%" ���Q���> '4�% ��#�� )25(� C4��] �  �W�d  ��/��� l'" ��

�n ��S��� ��! ��d C>�	 ��4W�  �� �>��$ O��! PQ ���'" �!�/

� o< � p�M!� ���        �V����� 
��D! � �>��G�? i�'�>� ���$�d � ��%d

C�E	 J�/<  ������ � -������ �� C� D�E �����'	 i�j>�.  

  

��� 	
  

�� �V���� ����<��$ ,�> �� C4��] ���   ���$ ��/  .����    ���� -�������

C4��]�   �V��/ -���/����� C� -�B'VV$ C45���    .'�>��� -��Y�;� ���	 

C>��>  @���/ A�� C� ���B � ��  �/��  .'�	 i��j>� =�   ���� �>�������

C4��]  �� @�D! C$ '>'	 C� D��� �������      ���� J� G ���! ��'��'>�$

���) .'>��� (�>��$ O��! PQ Cq��/ C$ �>������ � C �d �  �����%��

��rB )12(�� U�� -�� C?�W� �150 @'�� -�� ';��  .�)12( � Cq���/ � 

 �>�G�? i�'>� ^ ?  C���/ C�� C��>�S �    'V��	�� ���s)26( �   ���Vg�"

C>�	 C� D�E C$ �>������ � '>��� @�� t�� �� '>'	 u��N C4��].  

C4��] ��� �� @'VV$ �$�	 ���?� ��'4�� 20     �� P�Q C�$ ���� �Y>

 ��"���4 =�/� �� ���?� A��rQU�Q  C��YB �� � C   �?���M� I���; ��

  ��'�!� �?��M� .�'5 v��c   '"��	 @���B �� C�� )10  � (��Y>   ����  

)10 .'>'	 
�%q� (�Y>  ����� @��B�  �>�G�? i�'>���   �� ���! ��d

��� �/� ���d � (�E� ;)  ��'"�	 @��B�  �>�G�? i�'>� -'�� ��V$ �� 

 A��).��'�( '	 @��� ���G. C4��] ��� ���  ��!Dc� ���?��B�� I �

�V���� I�V��4 � -��< ��VB��������� ��"P�   a�/��  �e>���< ��� 

@��B C� �E%> C$  �'V� -������ ���   ���� ,D�c��  @'��#>�� �� �   i�� !

-���  �#Z�-��Y;� ��	�Q i� ! @�e#>�� � ��! �� �EG ��� ��   C�/

    .'�	 i��j>� ���! �� '�4� C�Y"      �� �"��B< ���W -������� ����Vg�"

A��  ��"@��B �� ���! �� �'V� .'>��� ,Dc�  

-����< ��VB����������� ����" P�C��V�� ���/��� ����	 � � u��� 

 p�M!� ��$�d � �%d ���'" �!�/Median �Radial  �Ulnar 

��� fF �/�. C�" �� � -��< ��� �"�   ���Q��	 A�� ��)Shapiro (

'	 @��Y�/� )27(.  

� ��N�$ �/��� ��	 �V���� I�V��4  ���/��Q  (��e�?� p��N)

��� �/� �� �".  

� C��j�  �� K�@��� �" �� @��Y�/� �� i�>  ����?� SPSS  CZ�%>  �16 

)version 16, SPSS Inc., Chicago, IL(   i��j>� � .'�	  -���< �

Shapiro-Wilk  ����� O�E]>� �/��� ����s���"�� ��� C4��]  ��� 

����� Ec�4�  @��Y��/�  '�	 . ����� �q� C�% � -���  �"��B� @���  ��"� 

�$�� �� -��< Paired t � ���� C%��q � @��� �"��B ��� ��$ ��"� 

 -��< ��Independent t '	 @��Y�/�.  

  

���	 	
  

��e>��   @���� mN��	 � -�� �'G ��/ �     I���Y� @���B�� �� �>'��

�V4 ) 'V�	�'> ����050/0 > P .�'5) (1.(  

C%��q �� �  ��"��B �N���   C��" ��e>��� �  ��"��s�   @���B ��

'"�	� �V4 ���s� ) �	�� ����050/0 > P .�'5) (2.(  

C%��q �� � ��� @��B �� �"��B �N��� �5 C�   ���'�" �!�/

 ��$�dRadial � o< �  �%d ���Ulnar ���s� �"��s� ���/ ��e>�� �

�V4 �	�� ���� )050/0 < P(  .�'5)3 .(  

C%��q �� � �"��B ���� �� �EG   ��V4 I���Y� ��!   ����� ����

_�" ) '#> @'"�# �"��s� �� i�'$050/0 > P(.  
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���	� ���	� ��� 
	� ��� ����� ���� ����� �� ���� ����� �� �� ����� ��	
 �� !�"�#�� $ 

���� 1 .�	
�� �������� �� ���� ��� )��� �	� (� ��	� )��� �	 ! "��(  

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

�* �����) (-�� 07/8 ± 00/170  67/7 ± 00/173  470/0  

�0$ (1-23�42) 08/6 ± 07/82  03/6 ± 10/82  960/0  

�35 67�
 � ���8 74/2 ± 26/28  70/2 ± 47/27  520/0  

9� (���) 45/7 ± 30/63  59/8 ± 60/61  640/0  

:;<  42/0 ± 20/1  31/0 ± 10/1  550/0  

  
C��%��q �� � ��e>���� ���"��B ����� ����! �� '��4� ���"� ����V�  ��

� o<  �%d ���Ulnar  ��V4 ���s� ����   ) '�	 @'"��#050/0 > P (

 .�'5)4(C%��q �� . �     ��� a�q? ����! �� '4� � �EG �V���� 
�D!

'���B @'"�# '"�	 @��B �� ��! �� '4� ��N�$ ���.  

  

���  

�� X���! C �5 ���� J G ��! C4��W �  J�M!  ��N�V�	  i�'�>�   ���"

� �>�G�? �� ��� @����" C$ '	�� �>��e>     J� G -��d��5 ���" ��/� 

)28 �21 �19 �15-14 �9 �4(. �V� �� ���� AD� ��qqK  �� ����� ��"

 ��5 � �� ! ��?��     @��� i��j>� -< -'>��/� �G�'�d C��  � '�>�   �� !

@��$ �$[ -< ���� �� �Y �Z  '>�)19 �15-14 �9 �4(.  

 � ��G� �� �EM! ���'" I�4��]     ������N�� ��3��� ���/�%d

�  'V	��)24(�� � � A�� ��� �� � EG I�4��] ��@'#> @��Y�/   .��/�

C4��] �� � ��W�d CV��4 �� @�D! � �V�����    �E�M! ���'�" I����s�

 ��> ��� �/����?�B ���G. C4��] �� �  ���W�d   ��V4 I���Y�  ����

� o< ��  � ����        ���$�d � ��%d p��M!� �E�M! ���'�" �!��/

Median� Radial  �Ulnar .'	 @'"�# @��B �� �" �� ��! �� '4� 

 JM! C/ �" �� I����s� C$ ��� C� C5�� ��U�Q  C��YB   '�	 @'"��#� 

�  -��� �YB ��;�d I����s� C$�   �� ��	�>  ��� ��� ��#V�  C�E�	  �

� ������ '	��.  

 CF �B���#�� ��s� I��Y� @��B �� �" �� �"��B -��� ��"

�V4 '>��� -�#> �� �����  ����s��s� ��e>�� -�g�" ���"� I��

 ��$�d ���'" �!�/Median  �� o< �    ��%d ����Ulnar � ��

�V4 I��Y� ��� @��B .'V�	�'> ���� �"  ����s� CV� �� aE�� � 

� �>��K� � � 'V	�� CV� C$ �YB -��� �  ���� @��B �� �>��K�� 

 � ���$ U#$ �K� '"�	 @��B C� �E%> �� ����$ J�/< ����>

�/� @����C�?�� ��� .   �� ��%�" � C��?��   ���" C�4��] � Jellish � 

-�������" )12(  ���/� ��4��W� '��>��� �!'�� C��$90 C��5�� � 

Abduction   ���d C>�	Retraction  i�>���/��   ��� �� �� ���#?

CV� � � ���$ �>��K� .'V$  

  

���� 2 .�$%	�& '(����� ')�	��* +��� ,� -	
.� /01 � )!�01 Median2 Radial � Ulnar 345 � �6� �� 37. �� ���� ��	� )��� �	 ! "��(  

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

030/0  60/7 ± 20/6 180/0  17/8 ± 22/14  01/6 ± 43/20  ��=�>  �?@ �35Median )µv( 

010/0 57/4 ± 43/4 140/0  02/4 ± 96/35  39/4 ± 39/40   �?@ !#��  !A-�Median )m/s( 

010/0 15/1 ± 04/1 490/0  30/0 ± 57/4  40/1 ± 60/5  ��=�>  ��B-@ �35Median )mv( 

003/0 06/3 ± 90/3 120/0  70/2 ± 53/43  42/3 ± 52/47   ��B-@ !#��  !A-�Median )m/s( 

001/0 < 74/0 ± 67/1 001/0 <  39/4 ± 24/14  77/4 ± 91/15  ��=�>  �?@ �35Radial )µv(  

020/0 26/4 ± 77/3 006/0  15/6 ± 91/39  85/2 ± 68/43   �?@ !#��  !A-�Radial )m/s(  

001/0 43/0 ± 61/0 001/0  45/0 ± 38/2  77/0 ± 99/2  ��=�>  ��B-@ �35Radial )mv(  

002/0 01/3 ± 49/2 010/0  98/2 ± 89/44  56/4 ± 38/47   ��B-@ !#��  !A-�Radial )m/s( 

009/0 32/2 ± 43/2 001/0 <  30/4 ± 89/10  36/5 ± 32/13  ��=�>  �?@ �35Ulnar )µv( 

002/0 67/1 ± 22/2 001/0 <  01/5 ± 84/37  68/5 ± 60/40   �?@ !#��  !A-�Ulnar )m/s( 

001/0 84/0 ± 26/1 001/0 <  61/1 ± 32/4  96/0 ± 59/5  ��=�>  ��B-@ �35Ulnar )mv( 

003/0 44/1 ± 84/1 001/0 <  60/4 ± 63/46  73/4 ± 48/48   ��B-@ !#��  !A-�Ulnar )m/s( 
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���� 3 .�$%	�& '(����� ')�	��* +��� ,� -	
.� /01 Median2 Radial � Ulnar 345 � �6� �� 37. �� ���� ��� )9:�41(  

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

003/0  17/2 ± 83/2 001/0 <  81/5 ± 97/16  62/6 ± 80/19  ��=�>  �?@ �35Median )µv(  

001/0 63/1 ± 35/2 001/0 <  64/4 ± 98/39  92/4 ± 33/42   �?@ !#��  !A-�Median )m/s( 

002/0 43/0 ± 58/0 001/0 <  94/0 ± 51/4  20/1 ± 09/5  ��=�>  ��B-@ �35Median )mv(  

001/0 < 40/1 ± 80/2 100/0  49/1 ± 30/45  44/1 ± 10/48   ��B-@ !#��  !A-�Median )m/s( 

020/0 76/3 ± 23/3  110/0  11/3 ± 56/11  36/4 ± 79/14  ��=�>  �?@ �35Radial )µv(  

010/0 35/2 ± 33/2 001/0  55/4 ± 83/40  86/4 ± 16/43   �?@ !#��  !A-�Radial )m/s(  

001/0 < 28/0 ± 74/0 002/0  51/0 ± 30/2  50/0 ± 05/3  ��=�>  ��B-@ �35Radial )mv(  

110/0 75/1 ± 96/0 001/0 <  97/4 ± 52/47  30/4 ± 48/48   ��B-@ !#��  !A-�Radial )m/s( 

480/0 73/3 ± 78/0 030/0  94/3 ± 61/16  00/5 ± 48/17  ��=�>  �?@ �35Ulnar )µv( 
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001/0 54/0 ± 89/0 001/0 <  44/2 ± 97/4  42/2 ± 86/5  ��=�>  ��B-@ �35Ulnar )mv(  

009/0 63/1 ± 73/1 001/0  39/3 ± 01/49  95/2 ± 74/50   ��B-@ !#��  !A-�Ulnar )m/s( 
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390/0  17/8 ± 22/14 81/5 ± 97/16 ��=�>  �?@ �35Median )µv(  
050/0 02/4 ± 96/35 64/4 ± 98/39  �?@ !#��  !A-�Median )m/s( 

850/0 30/0 ± 57/4 94/0 ± 51/4 ��=�>  ��B-@ �35Median )mv( 

080/0 70/2 ± 53/43 49/1 ± 30/45  ��B-@ !#��  !A-�Median )m/s( 
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200/0 60/4 ± 63/46 39/3 ± 01/49  ��B-@ !#��  !A-�Ulnar )m/s( 
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Effects of Zero and 90 Degree Abduction of Glenohumeral Joint on the Upper 

Extremity Nerve Conduction Velocity (NCS) in Diabetic Patients Undergoing 

Coronary Artery Bypass Graft Surgery 

 
Mohammad Hosseinifar1, Zeinolabedin Mojahed2, Mohsen Mirmohammad-Sadeghi3, Hamid Azadeh4 

 
Abstract 
Background: The aim of this study was to evaluate the effect of arm position during coronary artery bypass 
surgery on neuropathic symptoms and nerve conduction velocity (NCV) of the upper extremity nerves in 
diabetic patients.  

Methods: In this clinical trial, 20 patients with diabetes, who were candidates for open-heart surgery, were 
divided randomly into control and experimental group. During the operation, patient’s arm was positioned at 
90 degree abduction and at the sides of the body in the experimental and control group, respectively. 
Electrodiagnostic tests including assessing amplitude and conduction velocity of sensory and motor nerves of 
radial, median and ulnar of left hand was performed. Physical examination was also done for checking the 
numbness and Paresthesia in both hands. 

Findings: The Comparison of the changes for mean of amplitude and NCV of radial, median and ulnar nerves 
showed significant change in the control group after operation (P < 0.050). The Comparison of the changes for 
mean of amplitude and NCV of radial, median and ulnar nerves showed significant change except in radial motor 
NCV and sensory amplitude of ulnar nerve in the test group after operation (P < 0.050). The comparison of mean 
values after operation between groups showed no significant changes except in sensory amplitude of ulnar nerve. 

Conclusion: Arm abduction at 90 degrees reduces the axonal injury of the ulnar sensory fibers during coronary 
artery bypass graft surgery. 

Keywords: Diabetes, Nerve conduction velocity (NCV), Coronary artery bypass 
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