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H4I������� 6' JKL G20210A 6���F*+ � �M4*� N��K, 

��

���	� 
�%4*+� ��(%*O ���%� �� P/ ��� &��*45 �(I����

Q%%K� �� �%%F� � P9%%,�� �%%$����� �%%4� � R�%%� S%%TO H��%%�

�� �,�5 .���%� P$V�%� �F���  ����%W� �� �%X$ 6(%4T4� 

�� ��� �� �� �(7 6�L �$���, �� &���� �(I���� �.+� .

���� �� 6(./��YZ@�Z�>�� !�, P97�., �(I���� STO 

���)�.(�(I��� ��]�� EI� P/ �T��(O ��H%F*� ^�$(,

 �.%,�5 �5�29/� �� �W�� ��� .�(%I*/ S��%, �%W�� S%��(O

H4_����C^H4_���� S�9$  ^H4I����III �(9/�%� ^V^6�%4) 

H4I�������G20210A �...��� .S��%, �5�2%9/� S��(O

����L ,�/��(%7 &�����5�%a &�%+���� b�C�)OCP(^

�5 ^�"T��� � :�� �$V(c �/�;� ...���,�5.

�8$ ��� �W�� B&'()(4�� �%$��� �%*K� J8$ �(I���� .

�%%8$ H%%�� �� �%%F���%%F49$' B^�� H4I���%%���� J%%KL 

�4Md(��Z��Z!�#%$ P%*L�� P%4��$ �� P%/ ��� 'A6'

�(9/��II �� e� �+�.J%KL H%�� �� PT4%�� P%5 H4$�(%f 

�� H�<"��L H4$�  �(%,)G20210A .( EI%� J%KL H%��

 �%� H4I������� ���*��� gh� J��<�� �� P%.4�� � �(%,

 �%� Q+��%� &�%��� �(I���� &��5 �%./)?@�.(�%5 !��%O

�T� Q24��(�G20210A ̂�T� P4��$ �� &�"�� Q24��(�'A

N�$ �5 H4I������� 6'A19911G �%�� !�, P97�., .H%��

�T� �%)� ����%$ �(%I���� �� �#%8$ ���%K.� P%5 Q2%4��(�

 i%%%%4�($'A/G �YY�� �%%%%h7 DVT 6�f�%%%%$��� �� �� 

G20210A�� J��<�� �+�)�.(

N��(%���/ &�� �$�2$� H4I������� 6' ����%d � ���� �

��� ����9$�� G��<$)11P11-q12(.PT4�� P5 H4I������� 

�.T5 6' G�Kb ���� �/ �(, .�� 6' H%����� 6�<%f� 

�A ��� !�, S4F#� 6��9.�� )SF,�)(�.(&���� 6' H�� 

!�#$ P*L�� ���V�5 P8h.�'?!�#%$ P%*L�� P8h.� �'A

�%X�� 6' ���%5 �� �%*4j.� J%8$ P%8h.� �� H�� P/ ���

�� �../)�^�.(

P%M)�h� 6���� �� 6(./�� P/ H�� P5 PL(� �5 &�� �%5 &�

 !�� ^�%�� P%9��"$ :�(%> JKL H�� �%���5 � &���%$�

 ^J+�k%� H%�� �� S%>�� l��%9$ 6���%*45 �� JKL m(4,

�%%� 6���%%*45 �� �%%h7 &�%%+�(9/�� �%%���5 �� �%%$�(�

 ^E%��.� �%$���� ��� n�%D9$� �� � �(%#/ G4�(I���� 

S%)  H4Td�%$ &�4"#4� � 6���� 0(cG20210A �(9/�%� II 

�h7 o�M� ��^���f pd�� �4X� � �W(� .

	@E�:�4�&�' �J ����:��II �4����4� ��Q*�H � ��5" 

��6��#��#FG20210A 


 ��� �
���
�(%5 �X4%>(� m($ �� !�, N�]$� PM)�h� .��(%� 6���%*45

 ���� P5 6���9I� ����5 <%/��� �� P%/ �%$�(5 &�%��� �(I

 �.4)�5 �j$ �� 6��K� �$����^6 �� �(I���� ��� P5 �+ &�+

 �%T��� ����f($(� PT*L �� 3T9D�^HF%�� �%� ����f(%$� 

q8� &���� P/ H�� �� � �(5 !�, !��� B4D#� ��%F� &�+

 �KL � �$�(5 �����$ ��J����  N�]$ �� G%4�(I���� &�+

 H4_���� PT*LC�S...  6(%7 0�89$� 6����� !�"#����  P5

�$�(5 !�, !��� m�L�� 6���� .DNA ��� �%5 Chelex-100 

P%5 � ����f r��D9�� G%*/ PCR �%4sF� �%,)Y(.�)�(%�

�(5 ��� :�(> P5 !�, !��X9�� &�+�f��t  &��5 :

��� �f��t  5'-GCACAGACGGCTGTTCTCTT-3' 

�#f�5 �f��t 5'-ATAGCACTGGGAGCATTGAAGC-3' 

G��5�$bp �ZZE��.� � g4;> r��D9�� &��(f DNA 

�, 6���*$ .!�%../��K� �(%L� N�O �� �(L� ^H�� �5 !��O

Taq-Polymerase BD#� &���� �� <4$ �%���f .uv%�

�*�<$  Qw+ ���5)Digestion Buffer ( P%5 x(5��RFLP �� 

���8� � !�(*$ P��a� ��94)��F4� )Unit �Z(Q�<%$ Hind 

III ��5 H�� P5 �, !��<�� �.0(C%;� 6��%/ P��%a� �� �%M5

PCR^:�� P5 x(TD� �:���� �� �O�� °CA�)water 

bath ( :�%� P%5 �%��K$ �� � �%, !��� ���d�Z�� P%84d� 

°CY? 0�M� �4t 0' ��(%���9F)� ^�%, N�%]$� Q�<%$  &���

 H4I���%%����G20210A �� u%%� RFLP ����%%f  0' &�� 

A%���f N�]$� .
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(� N�*� �� ���)Q%+ Q%+ � �%$��(� S%) �%M4Ic S%) (

:�Mhdbp �ZZ�� ��]�� �(, .�5 !��O �$��(� ���(� ��

 P%%Mhdbp �ZZ^P%%Mhd G%%� bp A�A�bp �A��%%]�� <%%4$ 

�� �(, .

P%Mhd G%� �M4Ic ���(� �� bp �ZZP%Mhd G%� �bp 

�Z� �� ��]�� �(,.�%T7�� 0�%9./ H�� �5 ^J��%��  �%d� 

RFLP &�4"*#z �(c P5�%� J��<�� �%5��)SF%,�.(��

6(��  ��(� J+�k%� H�� �� �, P9��f ��/ P5 &���  &�+^

���8�P����f PI��;� �#4� {4d� 6(��  {��c �� .

@E	
:^4f�� 1�4'�#�E=" PCR ��6��#��#F �J G20210A gF 

1���], ^J 3�� ��*O5, 7h0 1"-%

�� ����� 
J+�k� H�� �� �YY�*45 S��, ������%� )�/A�(%�

��A 6� )�/��(%�.� !���;� ��?�%� ��� ���%5 0�%� 

�.� H4"$�4� A�/A�)ZY/�?±SD ( 0�%� �%���5 ��(%�

 �.9��f ���d .��*45 ���M� H�� ��^����(%I���� ��%z� �X$ 

P%/ �%$�(5 !�%, :�%IW� �8*O ����A/Z)%��%X$ (��%z�

 ^0�%%%;c �(%%%I�����/�)%?�%%%X$ (�%%%��� �(%%%I����

^:�(�)�/�)(%�A�X$ (^&<%}� �%��� �(%I�����/�)%�?

�X$ (^0�.4�� �(I�����/�)%���X$ (&(�� �)(I� )�)(%I� 

 �(%%5 !�%%, ���<%%f ���%%K.� P%%5 �%%7�5 �� &(%%�� (�

�/��)%��� �X$ (N��%$� �(%I���� &���� <4$ �$�%9;� &�%+

 � �$�(5ZA/��)%AA�X$ (���%d �%���5 ��(%� P%/ �%"��

 %%.L q8%%� ��%%z� ^�%%.9��f�%%$�(5 H4 .�� S%%>�� l��%%9$

!���$� H4_���� &�4f &�%+C^S�%9$  �H4I���%�III H��%5 

P%/ �(5 E4���A�/Z%H4_���%� �(%I*/C^�/�%�(%I*/

 H4_����S�A/�%�9$  �(I*/ H4I����III �.9,�� .H4%5 ��

6���*45^�/Y%H4_���� P5 �I2$C�%$�(5 N��8� 0�M� .��

!�, ����5 6���*45 H45^?�%X$ )�/�(%6' J%KL &����

H4I������� G20210A�$�(5 .�Z)%��X$ (&���� ����� S)

� ��� ^�$��(��Z)%A�X$ (!�+�#%� :��%X� � �$�(5 6�

 G*/ P5 !�, 6(��  {4d��#4� ^����5 �� :��X� ^����f 

�.M� &���  �j$ �(I$ ���)0��L�(.

^��H�:@=, �65 � iB.� �5"�"#' 85��4�#��#F ��6��

G20210Ag(H <�EL� )� ) =�.� ��4� �"����� �� 

Wild – Type Mutant – Type 
�5"�"#' iB.� �65 iB.� �65 

��� ��� �/A�%���/Z%

6� ��Z �/�Z%AZ�/�%

S/ �Y� A/Y�%?�/�%

�/��(7 &�����5 �a &���� )OCP ( 6��%5 ���%K.� P5

 � �(%I���� �%h7 ^�%+�(9/�� �%"�� �(w� ���%� ��%5��5 

�� J��<�� ^G%49$' �%h7 &�%+�(9/�� �(w%� �� � �+�

 �(9/�� �4j$V6�4) H4I������� �G20210A E��a H�� 

P5 �9� J��<���Z�� Q+ �5��5 ��� .H�� N�(� �(L� u�

 ���� �%4*+� ��42%5 �h7 &�+�(9/�� .b�C%� �� H%�� ��

OCP����f ����5 6�$� �� <4$ .

P/ �$�$� S/ �� &�����5 H� ��)�?@�?(�.9,�� ���d^

�� %�$�(5 �+���� H�� !�../ b�C� .6'��9�� �� <4$ �����

 ���%�� � 6�%$� �� &�%��� �(%I���� !�%../ �O�2� S��(O

 �+���� H�� �5 6���� �;� �(5 .�h7 &�+�(9/�� �(w���

G49$'^J��<�� �(I���� u$�, ���5�� .6'��9�� �� �%����

�/�%6�$�)��X$ (S%d�$ G%� ~4%+ �%)� �%, !�%�� S%)

 �$��(�PRT G20210A�$�(I$ .�(%I���� �%5 6���%*45 ��

 �%� �(%I���� �T4��%� P85�� &���� P/ !�, n�D9$� &����

 &�%��� �(%I���� �TId � �CD, P85�� �%$�(5 0�%*9�� ^

H4I���%%���� �%%4j$ G%%49$' �%%h7 &�%%+�(9/�� �(w%%�

G20210A ��� �9#45 .)�h� �%;� 6���*45 H45 �� �� P%M
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H4I������� 6' JKL G20210A 6���F*+ � �M4*� N��K, 

��

^����5 H��AA�X$ )��(%�T4��%� P85�%� &���� �(%I���� 

�$�(5 .?��%X$ )�/�Y(%%����(%I���� �%TId P85�%� <%4$ ��

�.9,�� .�� �(%I���� �T4��%� P85�%� P%/ ���%�� �� G� ~4+

�.9,��^Sd�$  �$��(� S)PRT G20210A�$�(I$ .�� �)�

 �(%I���� �T4��� P85�� &���� 6���*45 H45^ZA/A)%��%X$ (

&���� ����� H�� �$��(� S)PRT G20210A�$�(5 .

�$���%*45 G4���(��%%�� H4%.L q8%%� P%%/ ^�.9%%,�� ��%

6�$�)AA�X$ (�%� S4F#%� �� �%$��� .�%$����� �%.M� S%)

 H4.L q8� ��z� 6�$� �� �$��(�Z�/�%6�%$� S%/ �� �

�/�%�(5 .�/�%Sd�$ 6�$� S/ �$�(5 �$��(� S) .

��� 
�5 ���#4� P+� �� �)(F)(� &�+ 6�*97�%� ^�%47� &�+

6' &��8M$� &�+�(9/�� P5 x(5�� &�+�!�%../��K� S%��(O 

6  ���� ���� �� �+&^-�%�� H%�� �5 � ��� !�, P97�., 

�T� �����., P5 ��F��� Q24��(� �+&)G49$' S��(O (�W(%�

 ��� P9��� J��<�� �(I���� �� .6(��  6(./� �7�.%, &�+

�T� (�Q24�� �%$�(I���� �%h7 �(9/�%� 6�(%.O P%5 P/ ���+

��� !�, l��� .

J%%KL PRT G20210A ^���%%�� �� �� �(%%I���� �%%h7

 JKL &����A�� �9#45 �5��5 �./ .�$����� P5 PL(� �5 &�+

 �%�� !�%, ���<f �4$� �� JKL H�� �� P/ �$(f�$(f)��

%���� �%5�t n(%.L �� p��, ��425 �� ��� ���7 �� ���$�(

H%�� �%$����� H44M� �KL N�f H4)�� 6�(.O P5 ����5 H��

�, P9��f �j$ �� 6���� �� JKL .

J+�k� �� 6(f�$(f &�+^���%K.� P5 Q24��(� �T� H�� 

�T� �"�� �5 6��� Q+ :�(> P5 �Q24��(� �(9/�%� �4j$ �+

V^6�4) MTHFR )��%9/��� :V(� ���4+ ��9� HT49� (��

��*45 �5 6���*45&�(%I���� �%4j$ 6(f�$(f G4�(I���� &�+

���� N��$� �8*O �(%I���� ^�%XL �(%I���� ^�$�%9;� &�+

 &<}� ����^���(.%, :V�9%7� :�(%� ���� �(I���� ...

 ����5��� !�, .

0�� �� �YY� H4)(�� �%T� H�� J$���F*+ �Q2%4��(�

 �� �����Z&�+��I� �5 &�(K� )Ethnic groups ( 6(f�%$(f

��5 ��/ �� .�.9%,��$ �(%I���� P85�%� ���%�� H%��)S.%���

 ^6�9%���*45 P%5 !�%../ P%ML��� ������ 6���*45 ^6�9���*45

 J��� S.���(.H%�� �%$�����  S%) �� &��.F%,� 6�%��(K�

 ��������/�%^�8���  0�*, 6���(K� ��)G����X� (?/?%^

��%%I� �%%$���� 6�%%��(K� ���%����%%4�(4�� 6�%%��(K� ��Z%

44M��, H)�Z.(

� �� %0��YY�T.4���� %�$���F*+ �%KL J%%JPRT  

G20210A��/ �%%���5 &<%%}� �%%��� �(%%I���� �� �� �%%$ .

b�C� m(4, 6�<4� �(c H4*+OCP P%5 �9%I� ����� �� �� 

&<%}� ���� �(I����)CVT ( ��� ���%d P%M)�h� ��(%� �%$.

&<}� ���� �(I���� �5 ����� �� �� JKL H�� �$������Z%

b�C� H4.z Q+ � �.9���OCP Y�%��%z� 6�$� ��CVT 

�+�%%, !��%%f �� ���%%8� H%%�� P%%/ �)�%%� �� �%%, !�%%��

A�)%�/��:Odd ratio (�(5)��.(

6��"#%%+�k� H%%�� H4%%.z Q%%+�Z��%%z� ��%%*45 DVT 

N��$� �%j$ �� � �%$�(*$ n�%D9$� ����C%� �� �$�%9;� &�+

 b�C�OCP ���5 �JKLPRT G20210A ����5 ��(� 

P/ �$��� ���d��%JKL &���� ����� H��20210A �$�(5 .

�� %�� 6�$ OCP�� !��X9�� �$��/ .

6�%%.4� 0�%%� �� J$���%%F*+ ��ZZ� m(4%%, 6�%%.I) �� 

�(9/�%�VH4I���%���� � 6�%%4) G20210A �%%5 6�%%$� �� �� 

��/ ����5 ��F� q8� �%$ .����Z �%���5 ��(%� 6� ^�?

�X$)��/�A(%�$H4I���%���� S%dG20210A �%$�(5 .P%*+

�%%$�(5 :(%%"����9+ ���(%%� .0�%%9./ �%%4M*L ��^H4Td�%%$ 
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The prevalence of G20210A gene mutationas in thrombotic 
patients 
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Abstract 
Background and Objectives 
Thrombophilia is a common and dangerous disease. It may be heritable or acquired. A 
substitution in the 3' untranslated region of prothrombin gene (PRT-G20210A) has been 
reported to be related to thrombophilia  in Caucasians, but this relationship remains in debate 
in other populations. The hetrozygote form of PRT G20210A gene variant expresses 
prothrombin 25% higher than the average level. This study was performed to evaluate the 
prevalence of G20210A gene mutationas in thrombotic patients. 
 
Materials and Methods 
In this descriptive and cross sectional study, 299 patients with venous thromboembolism were 
selected. The subjects consisted of 116 male and 183 female. Traditional risk factors for 
venous thrombosis and pulmonary thromboembolism such as proteins C, S, ATIII deficiency 
and APC-resistance were investigated as well.  
 
Results 
We found that only 1.7% of patients with venous thromboembolism were carrier of 
prothrombin G20210A mutation which is one of the prevalent point mutations in Caucasians 
patients (18%). The homozygote form of PRT G20210A was not found.  
 
Conclusions 
Prothrombin G20210A mutations in Iranian population as opposed to western populations are 
rare (1.7%) with APC-resistance being common in the former. 
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