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H��� I/* E)93��5 1�� � ��  ;J�� ;* �� ;K��4 L���

 �*  L%"M .L%"M I/* 12-O�E� P%+� Q� ���+A R&+S ;A
&�%A ;&OJ )� T6U  R�2� .� P%+A ;+V )'�'� E,�%� L�  ��

 )� L%"M I/* ��A �� )� ;A�W�  � )��� �""VEI/+* ��+X� 
�"&�J ��Y�)�.(�+"X Q��F%A Z� , 2"4 ;A ��Y� I/* ��

 E)3��4 �[S \� 24 \%S� Q��]&� �"&�J ��� ��)Y%&'( \
)3%�2^���� Q�J�2&V�� _2`S ;A))&*�� ;&a� (, 2"4 ;A

b� �  )Y�)� ��Y� I/* \� �"+��A c�[� �"' 2� .��6+*
EL%"M d�^��  �A R%/&�� ���� ,2S ���e �� � .)3��+4 �J

f4�A ;V�2� d�^��  L�  �� �6&S E,�+�� L%+"M Q �A ��7
�* )?.(

)� �g' ;A)� �2^���� �� �WA�' ;&a� ��W�  ;V �*� �+' 2�
 h��2� �� b��^� �'�� �� �6&S  f4�A E�OM Q�J � 2+� .

���� L%A ����+e I/+* ;+A �+W"� i�+&��-' � 8�� L%"M)�.(
3�)��2�%R��JQ�2j3V2' %�J�Q,( �� ��O"� 8�+""V�V Q�+J

@'7�Rg"� Q�J%�+� 8�+""V R%�J�Q�2A�+&� R+-� %Y)�+"'�FJ 
&�%J �&� L3%��&V��� .b2����)MTHFR(E)+Y� , 2+"4 ;A 

+g' �� )3%�2+^���� ��+W�  �� c�[� Q�J�2&V�� �  ;+&��e �
)� �'2+� .R�@+'7MTHFR ER�+%�2A�&� �� Q�2+0� P+/'

 �� � L%j&�++%*2FJ � L%'2++%&� E.b2++�)�.(L%j&�++%*2FJ
 �*  )F* 82/��A �%* 2"%�7 Z� �F*6� ;# P� @+�  ,7;+A 

ET��+4 12%3���'7 Q�� �A ;V )O"� Z�(2�2��� . �k  �34
 Q��++/]'  Q�++J�2&V�� �++%��]� � l%�++'(���7V�VIII 

)�  �e �V6� HFW� EL%^���� m[* P� @�  ;A �W"� E�� �+J
 )+� Q�+��� �2^���� ;W%&' �� ��2+�)=E�.(�+A EL� �A�+"A

 ,7 )F+* . �+k  E,�+A �� L%'2%&� ;A ;"%�7 �%*  L�  \��^�
 )+� )n"S �2+� .R�@+'7MTHFR �:+e�A \��+^� o+M2� 

���+++��'=��G;+++A .b2����+++%J �&� L3%+++&� =\+++%&� 
)� .b2����%J �&� �� �2M2� .b2� o��p \Y� ;V ���e

 �*  ,2S ���e .8��+e Z+� �+S  �A L%j&�%*2FJ lq*
 �  \++%&�=�\��++^� L%'2++%&� ;++A E.b2����++%J �&� \++%&�

)++� �2++� .I++*2� P"++V � L++�  L%'2++%&�E��&&"++* @%��++��V 
)� �2�)>�=.(

R�@'7 �%��]� �� PJ�VMTHFR E�� PJ�+V ;+A �W"�
 L%'2%&� Q �A  �&�A2*&"*&)� �� f+4�A ,7 ��^'� ;A ;V �2�

 m[++* P� @++�  ;++W%&' �� � L%j&�++%*2FJ \%Y:++� �++r2�
 L%j&�%*2FJ )+� ���+e)>.(@+'7 8�+""V�V ,(����V R$+%&%� 

MTHFR �� ���A Q�-&' Q$+� 1��2+���V 8��2V )1p36.3 (
 � � � ;&� � � �rQ���*  ,�@e  )�.(

3� ��)��2�%R�C677T �A1298C �2+U ;A ;V ���+A Q
��]� ��%@'7 ��F)MTHFR s� %% ��+� ��W) �� E�+""V +� L

a:� ,(%�*  8�� 8� � t.�^��* \%�2&�� ;+A L%+F%�� L
&'%;W�P+-M Z;+[/'  Q�2j3V2' �� +%�u>>,�@+e  �� 

8��F��,(MTHFR E�M ;A �W"��@9�")� � %�+M ;+A LQ
'b7%+*  �� L%�7 �%8��F+� ;+"???� 2+� )j���+� %@+'7 L�R

MTHFR �)�2� . �;[/' P-M L Q ;A �W"� E���+W +� Z
@'7�RMTHFR ���' ���]� �A .� �5 ;A !��5 � � �%R+V �
)� ���e .��]� �34 ;A%@'7 ���+&FV )FMTHFR E�+'��2� 

�%��* L%j&�%*2FJ , @) @�  �� P)��A� .@'7�RMTHFR E
�2FJ � �++�  ���.2++9�G� �++�  �� � ��++Y3F4 �++v�� 

���&J�.29u=�/� ��  � ��Y3F4 �v�������' � ��  �A ;�
�� � .�2FJ�.29 �� d�� ;A �J���+V .b2+� ���) � � EQ

^U c2[*%+])j&�+%*2FJ %+�� w�"&�+J ,2+S �� L)�+e  
��V .b2�)���� E�""Y' ��� +% j&�+%*2FJ , @%,7 �� L�+J

 @� �� P)��A�)����.(
�^��* ;A L%'�7 \%�2&��2j3V2' �� L%��?����,�@+e  

8��F+++�>,( �� MTHFR)A1298C ( ;+++A �+++W"� @+++%'
�M�@9�")'b7 %�M ;A LQ���23e %+*  �� L%�7 �%8��F+� ;+"

�?�� 2� )j���� %@'7 )"�RMTHFR �)�2+� .+]��[�;Q�+J 
' �+"X)��Q++3� )��2�++% R�A1298C �++�  E;++&��9' 1�+W'  

�2'( ;V �*  8�� ta:�%xCC ���+]� Q��+Y3F4 EuG
'( ��Y3F4 �v���2%xAA � �  � �*.�2FJ � �� �.29

 �AQ7\�A1298C Eb�A c2[*Qj&�+%*2FJ %��+* L) �
++F' ,�:++')�++"J� . � � � �++�  �++� Q���&J �V�� .2++9%++^)

+++3�)��2�+++% R�A1298C �C677T E � �Q.�`+++a:� 
A%�2%F%�)��2FJ ;A�:� �.29 �JQC677T c2[+* �+"'�� E

 @� �P�j&�%*2FJ ;&��%J�+V c2[* � LP�.b2+� ;+&��
�"&�J)�?E��(.P+/' � �+%FJ  ;+A ;M2� �AMTHFR �� 

)3� . �k  � ��&*2FJ R�%��2� m[+* P� @+�  �� ,7 Q�+J
L%j&�%*2FJE�2^���� d�^��  @%' � Q���� �2^���� ;A 6&A  

�� d�+^��  �K�5 ;]��[� �� E��Y� I/* ��F&5  P� @�  �A
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)3� R�%��2� Q�J C677T �A1298C ,( �� MTHFR ��<� I/* �, ��<FJ � �*�� y��S L%�  

��

)3� R�%��2�A1298C �C677T ,( ��MTHFR I/+* �A 
�*  8�� )*��A ��Y�.


 ����
� ��
����2� ;]��[� Z� +EQ�J�� �GI/+* ;/A�+* �+A ,� 

�2S ��Y� A;8��+e , 2+"4 ;+A Eta:+��' �34 �A Q�2S
 � , ��++F%A�G�� \r �++5 Q � � � I/++* ;/A�++* ,��++A ,� 

;]M �� ,�%� �  �J�� 8��e , 2"4 ;A Ey�2� Q����A ,�e�""V
 A ;A%*��F ̀ `a� T2� ,�&)/A%; ...)C4(Q����+A�' @+V�� �

8�� �� �"%* LA  �JQ�-� ���+* �"O*  �� �2���� ;+M2� �+A 
z�+a&'  E,�+'� t`+a&� �g' � , ��F%A )Y�@� 8�'��� ;A

�'�� .c�+[� \+34 ���* \��� ;]��[� �  {��S Q�J��%]�
 Q��+W"J�' �2+M� ;3FM �  I/* �� �� )���2+���V Q�+J

 '7 .6Y:� EL%"MY%�2��)� )'2��2J .b6&S  ER5� �� 
�'2O4 �2A I/* �A I^��� Q�J .� ;+]��[� ;+A ���� �+-M

 ,2S 1�W'  ���+K� ;]��[� ��2� � ��  )��F� �  EQ�%e ;+��'
�e ;'�J�e7�� ;&�.

x%�2'( )*��A �J
DNA )�2'( � ,2S ;'2F' ;�2� �� ;V )��J Q��+5 Q�J

 ��/]'  �K 8���EDTA ;&��e 8�� �� �'�&+*  ��� ;A �2A 
����e { �a&*  )YF' z2*� .� 8��O&+*  �A x%�2'( L%%]�

��� PCR-RFLP�++��e .�2++v .Q�++J�e��p7 o++*�"� 
)++3� �++J Q �++A P"++V � lq++* � �++� )++5 �U R�++%��2�

8�%W'� � �F%3� Q )PCR ( �OM �J Q �A�e��p7;"%-A EQ��*
��)���M�.(P"+V � Q �A 1�b � 2�PCR R+W5 �� ?G

\��� E�&%���Y%��G1�e2'�+' DNA E)�2+'( ?)+3%� �2+�
MgCl2E?=/G)3%� �2�dNTPs E�/G)3%� �OM �J �  �2�

�e��p7 ��R�@'7 �5 �Taq )3� �2+A � �+� .1�+W'  \+5 ��
 ���PCR o%��� ;A��� ;+'2F' Q�� �A Q�+JDNA �� �  

��F%A 8��e ��J�� �� 1�W'  .�� ;%��  ,2%* �2��'� �  l�
Q��� �=)&'�* ;M�� .�� ;A � �e=.�][r E;/%r� DNA 

)3� Q �A R�%��2�C677T �� �=\Y%* )ºC �=.�� ;A �
E;/%r�ºC u�.�� ;A�E;/%r� ºC >?.�� ;A�;+/%r� (�

A++� Q �+)3�+R�+%��2MTHFR A1298C �� �G+Y%* +\
)ºC �=.�� ;A �E;/%r� ºC u�.�+� ;A �E;+/%r� ºC >?

.�+� ;+A?;+/%r� (;+35�� E,7 ��+^'� ;+A � �+"&��� �+%nY�
\�2U Q��� �� )��-' Q��*>?)&'�* ;M�� .�� ;A � �e>

�� 1�W'  ;/%r� .1�+W'  �0vPCR ��2+���&Y�  1�+W'  �+A 
.b2`0�PCR ����e7 �( Q�� �A ?�+� �+%�|� �+v�� .

RFLP .b2`++0� Q�� �+A PCR )++3� �� Q �+A R�++%��2�
C677T �A1298C ��� ;A R�@'7 I*2� o% �kb ���0� Q�J
Hinf I �Mbo II 8�""# �%�2� �#�� \F]� �2&*� yA�[� �

�� 1�W'  R�@'7 .� \+v�5 .�+][r lq*RFLP Q�� �+A 
����e7 �(�\v�5 .�][r �2U � �� ��2���&Y�  �v�� 

�++���e 8�J�:++� )++F�@'7 R}++J �  .�2`++0�PCR  Q �++A 
)3� R�%��2�C677T Ebp ����� � �2U .

7R�@'7 Q �A ����' \�Hinf I )��+*�"� \+A�r )� 2� ~%J 
�� ��  E�� �'7Z� E8� � �� P-M �34 ;A E;&��� P-M \�

 )+� ��+W�  R�@'7 Q �A )��*�"� 8�9��M �2+� .L+�  \+v�5
 ;++][r �� ��++W�  E�++%%s�bp �>= �bp?� R}++J �  l++� 

�*  )F�@'7 .�'�A bp?� �( �� 8� �+'  )YX2+V �+34 ;A
����++e7 �)++F' 8�J�:++� �++v�� ++�+++A�"A E�2+�6++� EL� �

 x++%�2'( L%++%]� Q �++A )++*��AC677T �++'�A Ebp�>= 
�* )\Y��.(

f�(G':=2I.S *��&K/�hS ��#-� UV-T,� � &WV#��(,� +��PCR �RFLP�3� �� �> ="4�-�MTHFR 

�3� ="4�-� ��&K/�hS ��#-� f-T,�PCR (bp) 
=2I.S

&WV#��(,� f-T,�RFLP (bp) 

MTHFR F: 5'-CTTCTACCTGAAGAGCAAGTC-3' *)??E?�E�GE�>u(
A1298C R: 5'-CATGTCCACAGCATGGAG-3' 

?=u Mbo II 
**)??E�GE?G�(

MTHFR F: 5'-TGAAGGAGAAGGTGTCTGCGGGA-3'*)���(
C677T R: 5'-AGGACGGTGCGGTGAGAGTG-3' 

��� Hinf I 
**)?�E�>=(

*7����' \� ** 7�'��2� \� 
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DF	i:UV-T,� /�-4�&�F�# Z2��.PCR /# j� RFLP�3� +#&� ="4�-�C677T . ':UV-T,� �.-�.PCR /# D5O RFLP . '�*'^*'[*
'
 *''*�*[*0:f��&. .�/'�:U-]2/-��)$5k� f&�CJ .('�*'c*'0*�*^*c*
:U-]2/�&�� .
�*'�:DNA Ladder )bp ��.(

DF	
:UV-T,� /�-4�&�F�# Z2��.PCR /# j� RFLP �3� +#&� ="4�-�A1298C . ':UV-T,� �.-�.PCR /# D5O RFLP . '�*'[*'c*
'0 *�*[*0:f��&. .'�*'^*'�*'
*�*c*
:U-]2/�&�� .''*�*^:U-]2/-�� .
�*'�:DNA Ladder)bp ��.(

`0� �2PCR)3� Q �A R�%��2�A1298C @+%' bp?=u 
V �� � �2U++� ;+R�@+'7 �+A R}+J �  lMbo II E��7\+�

 �� � ;][r ��-X ����'7;+&��� P+-M \��\+v�5 ;+][r 
)++� �2++� ..�++][r�GE?��??�++34 ;++A EQ��++A �++OM 

)F' 8�J�:� �( �� E8� �'  )YX2V �'2� .�6+� EL� �A�+"A
 t%a:+� Q �A )*��A7\+�CE;+][r 8�J�:+� bp ?G� �

Q �++A7\++�A;++][r 8�J�:++� Ebp �>u ����++e7 �( �� �
�*  �v��)\Y�?.(

Q���7 @%��'7 
)+3� �J x%�2'( L%%]� �  8��7 �*� ;A C��&' R�+%��2�

 .2+9����&J E����' ���5 ;* Q �A ��� �� .2+9��2FJ
 1�+' �  8��O&+*  �+A �J�+� � ��+F%A 8��e � @+�  �uSPSS �

2++��7,χ2�++��e � �++r \++%30� � ;++�@W� ��2++� .,2++��7
 *��A Q �A @%' L��%q*  )9&�^FJ)d�+^��  �2+M� ,�+Y�  

)3� �� L�  L%A \A�/&� �� 1�W'  R�%��2� .�&'� �+A CQ +�L
�A ,2��7 �� G=/Gp< "]�)/3� � �)��e ��'�.

bp 
'�� 
'^�

�GGG
�GG 
�GG 
>GG 
uGG =GG 
�GG 
�GG 
?=G 
?GG 
�=G 

�GG 

=G 

?G�����>�u�=�����?���G��>u=��?�

bp


�[ 

�c 
'^[ 

�GGG
�GG 
�GG 
>GG 
uGG 
=GG 
�GG �GG 
?=G 
?GG 
�=G 

�GG 

=G 

?G�����>�u�=�����?���G��>u=��?�
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)3� R�%��2� Q�J C677T �A1298C ,( �� MTHFR ��<� I/* �, ��<FJ � �*�� y��S L%�  

��

����� ��
��2���&Y�  �� 8�� 8�J�:� C��&' ;A ;M2� �AE�2`+0� 

RFLP x%�2'( �J)3� �J Q �A ��� �� ta:� R�%��2� .
)++3� �� L%++A R�++%��2�C677T �A1298C \++A�/&� d�++^�� 

 �++� � �2++M�)GG=/Gp< �=G�/Gr =(.)++' � ��7\++�
�'��2�T�J�+� 8��+e ,�+'� �  �&:%A EI/* ��X� ,�'� �� 
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Evaluation of the association between the C677T and  
A1298C polymorphisms of MTHFR gene and recurrent 

miscarriage 
Khaleghparast A.1, Morovvati S.2, Noormohammadi Z.1

1Research Branch of Islamic Azad University, Tehran, Iran 
2Baqiyatallah University of Medical Sciences, Tehran, Iran 
 
Abstract 
Background and Objectives 
Two factors known to cause thrombophilia in women with unexplained recurrent spontaneous 
abortion (RSA) are MTHFR polymorphisms including C677T and A1298C. This study aimed 
to determine the association between RSA and two polymorphisms of MTHFR in Iranian 
patients. 
 
Materials and Methods 
In this case-control study, 30 patients with the background of two or more consecutive 
unexplained abortions and 10 women with at least two live births without a miscarriage who 
referred to Baqiyatallah Hospital and Avicenna Infertility Clinic were analyzed for MTHFR 
C677T and A1298C polymorphisms by the PCR-RFLP method. Results achieved from 
estimating the genotype of each polymorphism were analyzed by the SPSS16. The Spearman 
method was also used to evaluate the correlation between the two polymorphisms. 
 
Results 
Data has shown a significant correlation between MTHFR C677T and MTHFR A1298C 
polymorphisms. Seventeen women (56.6%) with recurrent spontaneous abortions and 5 
women (50%) among the controls were heterozygote for MTHFR C677T polymorphism. T 
allele frequency in the patient group was more than the control group (28.4% for patients and 
25% for controls). Frequency of the MTHFR A1298C polymorphism was 63.3% in patients 
and 50% in controls. For A1298C polymorphism, 43.3% of patients and 20% of controls were 
heterozygote. Furthermore, 20% of patients and 30% of controls were homozygote for this 
polymorphism. 
 
Conclusions 
The prevalence of MTHFR C677T and MTHFR A1298C polymorphisms were slightly higher 
in RSA patients compared to controls. These findings failed to support the relationship 
between thrombophilia polymorphisms and the increasing risk of RSA in evaluated Iranian 
women. 
 
Key words: Methylenetetrahydrofolate Reductase (NADPH2), Thrombophilia, Spontaneous 
Abortion, Polymorphism (Genetic)  
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