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� %� ��5� ��
���� �/A���� .  

��� :�� #:!�E� C
� %� �%�� �- #".�
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 �������� �!�"�9  �2  %�42  &M%� 7)� %�N� %�3�/ ���):�� 4��;XIII 4��?)  ��O �� � �/#)/�' =�2/ � ) ��5� ��
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phosphate dehydrogenase -3 Glyceraldehyde( =H =��/ ���'�%�2��"'� ���/  V$�' �%�� �������� �!�"� ��
���� ���

A.�O %��W. 
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���� #3� C�/ &��!�/ A�Y; C
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�%�3�/ 3�/ �� #"'� C
� %� ��5� ��
���� &
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���� ,, �������� �!�"� ��
����  

  

: �!��  ,�J@� #!YO%� ,�j%23k� &6��
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 ������� 	
��XIII )FXIII  �Factor XIII �������� (

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

 $���%���� &'��A )FXIII-A(   	�(�� &�'�� �� �� � 

B )FXIII-B( �
  � )' � &*�+,  ���-� 	'��
 �� .

, .����� ���
�0%� ��������� ����1+	��
�� XIII  ���+ 2����3

��4% �5���5
 6� 7 � 	� �+ �� 8�9�3   �:��9��� ���

 �
�""� �� 80�% 	�
�� ! �� � � ;��: 8<   �� ���4%

�
 ��&�� &�=� )2-1(.  

8� �+ A�B�	
�� < XIII   ��������   A&�* 2���3  ��+

 2�C�� D�03�α2-plasmin  �59�* �+ � �3  ����9  A����

   E��� � ., F���4� G����
 <A&��* 	�5��1�  H���I��

 $���% ��9�3�
 ���" �J�� K�� . �������� 	
�� XIII 

�
 L�� �+ M !N
 O�� �� 6� 7 �+  6&* �+ � &��

���� �� 2�' 8�� �� � ���� � ���=�+   �0�� �P ���

A&��� � Q�
 � &&* , ��
 ��  &�*�+ )3-2(.   8�S����


���=T 8�+ �� ���=�+ &&* O�3 U �*   V�!�4
 ���

��� 6��W�
 .�-T< �!� �%�' �� �
�<   � �������3 $

 ��5-3  ��� A&* Y��0" �W� . �!�
)4(.  

 ��=�B� ����
 �+ ��I+	
�� XIII<  ���%�+ HB�

 K��	
�� XIII     &��� P 6���W�
 &&�* �� HB
 ��

 � ��+)5(.  <&&��* �0�� ��P ���+ �����=�+  �0�� ��P

���+� P �� ��P CNS )Central nervous system( <

�+� P E�� <� P �[ �� �0�� P � HP� H�
�� �� ��P

��� &�\ �� ]�� &�+ �
 ���+ &% � �� #� <&��   A���=�

.��� �0N
 �0�� P< ��-� � Q�
 2�� �!�   8���

 K�� �� ��=�+ �
B� �������� 	
�� XIII  ��
   .&�*�+

�
B� 8�< A&��� &&-� �   H�-
 � ���3 �"&��   8���

 �!�Q�
   �0�� �P 	!� �J� �� .���=�+ �� ���� 8�

 ����� A&����� )7-4( <���!� ���%�' �� .  � ��T� ���+ 

.�
�� <8 � ��� �=_=T 	P�� �0�� P <��    ��� ��+

<&�W�+ `�W�� �� �!�%�      8��&&�* �� ��5 .� ��� ��+

���=�+ 2�5*�    ��P���* �0���
 M�C�� �+ E9��
 ���

�
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 Q�
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 �0�� P30    K��� ���\� .���=�+ &7��

 �J��	
�� XIII �
 `�W�� G�* � &�3�     Q��
 ��!� 8���

    ����=�+ ���� ��+ ��I��
 �� .���=�+ 8� ��    ��J�� ����

��� A&��� �0�� P )12(�=� . �   K��� ��\� .���=�+

 &&����* ����������� 	����
��XIII )U/dl 1 < FXIII (

.�
�� A�����3 �+ A&��� 80S�T ���   ��=��B� 	d
 ���

) &���=_�
 A������FFP  ����Fresh frozen plasma(<   

A����I�� � �  ��� M �� �   A&�* K%��P �   � ����3

XIII )Fibrogammin P (����
 ����3��� �� &�����=�   

)13 <5(.  

��  �� <�S� ) ����������� %��
 #5���
MMPs 

 �Matrix metalloproteinasesA�� ��P ( �  �� �"�0+

   ��� �����' � H���I!� ���+ ����I+�� �����&����e��&��

�
  ��0_� � ��3�+ ������+ �� �� &�*�+ �   #5����


.fB� 	
�* �% !� g��P <�� 8������ 5�!" <8��hf  ��

.���5�!" ����� �  ���W� ������� D���� #5�����
 �����

�
   �������3 ����
 ����� ��� ��1i .&��=� �� .fB�� 

U � 4< 8���
h   ���5� .���� 8����h� � 8��5���9�3 < � 

A��+ 8� �� �T � F%�T<  �� ��� ���I+ ���� �,  H0��

2-MMP � 9-MMP ���0_� �� �  .fB���U ��� 4 

    ��� ���� (�% !�� g��P #5���
 8������ 8��1�+)
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 D�� ��W� �+ �_�
 &�� �,.  �� ���0_� �  &�
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���=�+ �=_=T 	P�� �0�� P ��� .��� ��  
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 ��� ���� A��� .�1� ����I+ 6��%�l


����������� %��
  ��0_� m��+ � ���    ���� 8��
h 6��9�

�
 �� �� &� * ��-�<   �� �P &�� F�4� �+ �_�
- 

�
 �0N
  n���� �� 8��o=� � ���"     ��+ �+��-�%� ����

���=�+ �P�+   �%��' �� .��� 	�P� $f %�� � ���

 ���" !T � p�
 �+ �� ��  Q��
 q�� �� , <���%��+ �� 

   &&�* K��� ����� .���=�+ 	�
�� XIII  .��
��   ����

 �����S1�� 80S�T�
 �3��� &����a     ��� �� �: ��+

A����I�� � 	
�� 13  � 9=� � � K�� , 	�
��.   �� ���

�
 .��9T  &�=�)6 <(     	�P�� �0�� �P H�� � ��� �
�

�=_=T    �� �0�� �P ��+ E9��
 Q�
 �!7� �!� ��

  ��+ .���=�+ 8� �� �0N
 �0�� P .��� .���=�+ 8�

  ���
 `��W�� ����5
 6� �7   � &��3���&��' 30  &��7��

���=�+�
 ��"�� �� . .&�=�  

     sl�� 6�����N� 6���J� �����+ ��%�l
 8� ]&�

.f .��+ ��� 2-MMP  �9-MMP   ����=�+ ��+   ����

  ��J�� &&* K�� �+ B�9
 .���=�+ �� �0N
 �0�� P

	
�� XIII � + )15-14(.  

  

��� 	
  

������ �	�
���%�l
 8� : � �� 
-  ��� �+ �&��*

42  &&* �J�� K�� �+ ��=�+  	�
�� �������� XIII  ��

A��+ $ �  ���
�10    <��!� ��%�' �� .&* O�_�� ���


42 ��=�+    ��+��� ��� &��&��" M�4��� ��%�l
 ���+ � 

�=_=T 	P�� �0�� P  ��18  �W�,.     u��&�
 ��+ ���

CTscan )Computerized tomography scan ( �

A&���� � � �5*0�[ .� + A&* &�24 �(�+ �W� &��
<A   #��

     .� ��� ��+ ��S� .����=�+ .��
 �� #�T � 8� ;+�l� ��

.&�&��" M�4��� &��* A��"   E���* �� .���=:� � p�
 �+

 ������1
 �����+ �� ��
 A����" .�����=�+,<����%�l
 �� .���� 

CTscan  ����MRI )Magnetic resonance imaging( 

 �� A&* O�_��24  �48    H�B� U���* �� #� ����

  + �� ��
 �0��N
 �0�� ��P  .���3�" �����( ������ 

��k� �
�� � A&* �)
�  �� �=� �   .��" &��� ����1


 �����=� E��� � ����%�l
 � &����" ���3��� �  `B��P�

     � .����-� �5��*0� O ��!� A�S��1��� �5��*0�[  &���  

.��� A&��"  

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

���=� &����I
 6����B:� �  �� A&����� ����T��
 .�����=�+

   �!�3 �=� 0���
 �+ .��I\ !+ � .��I�� .���� �����

 .� + v���� �� �5*0� u��&
 0��
 �� .�&��� �-*

6��B:�   D���� � �5�*0� u��&
 �� .���=�+  ��
��  �

	�=5� .&��" g��4��� w%��
 $*0� E� � A&*   ��+

��%�l
 �+ ���� � p�
<      K��� ���\� .����=�+ �
��=�

	
�� XIII ��+�� ����� � �=_=T 	P�� �0�� P  ��

    	
��* ���%�l
 �� g���P �������
 .&�&��" M�4���

��+�� � <	
�� �� �5*0�  K��	
�� XIII    A���=� ��+

A&��� �0�� P 2B�P� �   ��� <��S�    &�� �* ��� "

, &�x !�
,      �0�N
 � �
 � �� �&�9� ����=�+ <���� y�

�
 �+ A�B� .&* <8� �=� �     	����� E�� � .����=�+

D��� � &��3�" ���( �9'�C
 �� 
 A&� Y� 
,   ��
��

<8��� $���3��" 
� 6����B:� 	
���* <#���T  H��B�

�"&���� 2 ��: �� �0�� ��P  U ��(� G��( 
 �� 8��� �

�=� .&��" 	�=5� �0N
 �0�� P �  � : �+ .���=�+

D�
�, �z� Hp�
    <��%�W�I�, S��
 ��C�41� ���� 

 �������������+ ��������y��
< v���������� HIV   

)Human immunodeficiency virus(<HBV 

)Hepatitis B virus <(HAV )Hepatitis A virus ( �



 

  

  
www.mui.ac.ir  

 ������ �	
�� �	���� ����–  ���32  ���
 /311 ���� /  ���!"� 1393 2028 

 ������� 	
 	��� �� ������ ��������������9  �2 ���� ������  ��  ��������	 
�� ����1�. 2 

HCV )Hepatitis C virus (�" ���(�3.&�  

��	��� ��� ���  

 &&* K�� �+ .���=�+	
�� XIII F!i�  ����� D�
�,

A��� �� ��%B'  �M 5 ��i  ���9:&�� +  �� P �+ ��

A&��� .�1� � P �  &&* 	�=�,.   �� �0�� �P �+ ��

�3�+  ��� �+ �5*0� 	
�� 6����
 .��� V!�4
 ���

�=� �  $*0� E� � ��%�l
 �� A&��� ����1
 .���=�+

���=�+ �� KC4�
   � &�* O�_�� A&��� �0�� P ���

    ���p� �� .�����=�+ .&����" ���9J &����I
 6� ��7 ���+

�=� ���+ �5���!� � ���S1�
�, �   &�� �*, &��x !�
< 

<�&��9� �����=�+  ���� W� � �0��N
 ������ 
 �  �����

.&��3�" ���( ����+ �� 
 �����  

 �!���"�RNA  

G=T �� #� , ��� =� ��� �   ��% % �� . �P   {�P ���� 

���������������� &����������k �������������' EDTA 

)Ethylenediaminetetraacetic acid (  	����� E� �

. P �� A&� Y� 
,   Y�� �� A��W���� ��+ ���"   ����

<	����  ��� =�     ������&T ����+ ���RNA   ����
� ��

 �� �S�  �0��3Cº 75-   .&���3�" ����( RNATotal   ��+

���� �� A��W����� �TRIzol reagent )Invitrogen ( ���+

  ���W�� .&��" g��4��� A&���� 	=�%�� ��� �+ �T �

RNA     � ��
 �3���5e��� �� A��W���� ��+ A&* g��4���

 2f, ���"2 � �� 
 &7��[.�3�" ���( &�  

 ����cDNA  # $	��%PCR  

 ������!'�
 $����� �������� �� A��W�������� ������+  ��  
Super script one-step RT-PCR kit   

)Bioneer, South Korea � (F�����
 ������=���< 

 ��&���������
λ RNATotal 10  ���������+cDNA   

)Complementary DNA (  �����=��� .&��" 	&9�

 ������������+ A&���������* A��W������������GAPDH   

)phosphate dehydrogenase-3 Glyceraldehyde (

)Clontech (  ����P .f .� ��� �+  ���  (&���*)  A��W����

    ���� ��+ 2 �Cz
 .&�&*,    � $�� &���+ ����� A&�


 2f �� 3���5%� �� �7�C�P�,.� + ���"  

Real-time RT-PCR �
&  

    ����+ A&�* A��W���� ����=���,  .f .���+ 0�%���   ����  

9-MMP <2-MMP  �GAPDH  2�&��T ��1 A&��
, 

�=� .��� �    O��� �� A��W���� ��+ ���=���   ��0�3�,  0�%���

�7�C�P� �=��� )Gene runner(  � &�&��" �'��:

    ������B:� A���S�� �� ���p� �� ��
 �%� ���  | ��+�


)http://www.ncbi.nlm.nih.gov/pubmed(  ��B+

  .&���"Real-time RT-PCR )Real-time reverse 
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MMP-9: Matrix metalloproteinase-9; MMP-2: Matrix metalloproteinase-2; GAPDH: Glyceraldehyde 3-phosphate 
dehydrogenase 
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Abstract 
Background: Matrix metalloproteinase (MMP) has a crucial role in degradation of basal membrane and 
tissue remodeling and has a possible role in occurrence of central nervous system (CNS) bleeding. Factor 
XIII deficiency is an extremely rare bleeding disorder with estimated incidence of 1 per 2 million. Since 
central nervous system bleeding is the main cause of death among these patients, this study aimed to 
assess to role of MMP-9 and MMP-2 in occurrence of this bleeding in factor XIII deficiency.  

Methods: In this case-control study, gene expression of MMP-9 and MMP-2 was determined via 
quantitative real-time reverse transcription polymerase chain reaction (Q-RT-PCR) assays in 42 patients 
with factor XIII deficiency that were divided in two groups of with (case) and without central nervous 
system bleeding (control). Gene expression was compared with comparison method (2–∆∆cCt) and 
glyceraldehyde 3-phosphate dehydrogenase (GAPDH) was used for standardization of gene expression. 

Findings: Cord bleeding was the most common bleeding episode among all the patients. 
Overexpression of MMP-9 was observed among 13 patients in case (72.2%) and 3 patients in control 
group (12.5%) that showed a statistically significant difference (P = 0.001, CI95%: 2.8-95.3). 

Conclusion: Patients with factor XIII deficiency have a wide spectrum of clinical presentations that 
has a crucial role in screening and diagnosis of the disease. According to results of this study, 
overexpression of MMP-9, due to polymorphism or inflammation, had a role in pathogenesis of central 
nervous system bleeding. Inhibition of MMP-9 may have a role in decreasing the rate of morbidity and 
mortality among patients with factor XIII deficiency. 
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