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 	������:ها روش�� ��� 5�6+�� 
���� ��A3	 ��C677T 
� MTHFR� >�& ,���� �, �B�#� ��� �#����! ��� �� 
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 ��), �
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PCR-RFLP01 ���4+ .K�� �� B�� ��� �����! ���DHPLC01 '��G FL�0"� .

� ,� ����,':ها يافته�� �����! 
	�� M��� �N���, 'J�+�"� TT 0",�� )O/QR±R/CEmol/L ( L� �+S�#� '��,�34	 ��T ��

 J�+�"� '���, ,����CC)U±D/DOµmol/L ( J�+�"� �CT)U/V±E/DRµmol/L  (,��)WWWD/WP<.(>�& 
������ F��G �, �

J�+�"� X��1TT �CT ',���� �, � Y�� 
�Y"�� ��� �����! ��� �NL�DOµmol/L 	 �, ,�� ',��#�� �)�� �� ��)�$ �#N

��)�� ��� �����! L� �+DOµmol/L  1�,,�� �+S�� '��,�34	 ��T �� �03)TT + CT Z��$	 �, CC �O/D=OR 
�#�3�T� ��\��

]O = %D/DV_O/D`WWD/W=P.( J�+�"� X��1 *�" >�& � 
 ��), F��G �,TT �) CT',���� �, �#-"a 
�#� ��� �#����! �N

L� �+S��DOµmol/L  L� � �N ��� �����! �N 
"������ L� '��,�34	 ��T �� ,��DOµmol/L ,�#� �+S�#� �03 1�, )TT + CT �, 

Z��$	CC �V/C=OR 
��3�T� ��\��]O= %O/DV_U/W`WWE/W=P.( 

F��G �)�� �, J�+�"� � ��� �����! ��� ��� '��,�34	 5�6+�� �!MTHFR0Y" /��) .b��#:+ ��3c�! ��#� *#�" '��,�#34	 

Z(a MTHFRF��G ��� J�+�"� 
(��+ �d� ;	 '�!0Y" /��) .

�" � g)	�� �4(	�  �)�� �, �N �c"a 03"��!	����? �, b�4(	F01 K��*G �e), f ��#/: گيري نتيجه��� �#����! ��#� 5�#6+�� 

J�+�"� � 
��MTHFR C667T,�N 0�)h+ �� .J�+�"� 
��	 5�6+�� ��3c�!MTHFR! �F��#G �, �#-3+ B�#� ��� �#����

������ 
 ��), >�& 
������ F��G � >�& 
F��G �)�� �, 5�6+�� �)� � 01 F0!�Y	 0Y" F0), �! .� ��) �)����)� ,��, 0�N�+ � i"

�N�� ������	 
�� �)� ��� �)*"a /�(�4� '��MTHFRd� ;	 j)��1 �, ��� �����! ���(��� 	 �
	 b��: 	 �01��.

	MTHFR: كليديانگواژ 
�� �
%�& �/��), ���� �����! ������� 

D_$9+ *=�	�
��, ,0k b�$ �)(��� 	 � *���
��-+ 
i1*� B��� F�eY"�, �

Q_�,�B��� 
��+��� F�eY"�, �B�
��-+ 0l�� ��" 


	��� ����:نشاني∗��
�� � ��� �
�	��� ���� ����� ���� � �!"�# ���� $
�%&
'	� � 

'# �(&
� $
�
	) �$*�+� :-./..0011-2�

��
'3 :..001140�3���5
* 6�� 7	:emrc@tums.ac.ir 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

5-
08

 ]
 

                               1 / 8

https://ijdld.tums.ac.ir/article-1-231-fa.html


و همكاران ژن: توكلي بزاز 282 ...بررسي ارتباط پلي مورفيسم

 مقدمه
��� �����!�
:� ;	 b���� �#� /#Nm� 'L�#� ��#4� ��#!

 �'�)n� ,�$4"� .)�*�� /#�(�4� �m #�� ���+�0��#N� o� ��

 � 
����0��#N� � p�#\ bmq#� 
(��#� ��ri+�����+�0"�

,��, �!0�s�( 
����0��N���]C_D[.
(MTHFR) Methylen Tetrahydro Folate Reductose 
*�(�#+�N �� ��"�#� 	 �� ��� �����! Z)06+ �N /�� 
�)*"a


	 03N]E[.v033N 0N 
� MTHFR�, 
	�L�#	��N �#�l�" 

36.3 p1/�� F01 f%�� ]Q[.������	 
�� ',0#4 	 '�#!

 
� �,MTHFR F0##1 K��*##G 0##"� .Frosst 
���##i�! �


)�w��?C677T 
� �, �� MTHFR �, �N 0",�N K��*G

xw� " 
	 ��"Sa �)*e)�? ��(�� 
)�w��? �)� ,�1]O[.�)� 

/�� F01 K��*G d� ;	 f	��? �, f)�1 ������	 
���

.)�*###�� �###� �###w3	 � F,�, .!�###N �� �)*###"a /###�(�4�

 
�� ��� �����! Fy)� �� bS�#� ,�#6�N '���, ,��#�� �, 


	 ,�1]R[.

d� ;	 b�4(��	�+�"� ��� 5�6+�� J#�MTHFR C677T �

'����� ��� .)�*�� �#"��N >��#� '�#!(CAD) 
�Y#" �� 

0"� F,�,]]_V[.F,�#� ��,�34	 
)����� f	��? �, 5�6+�� �)�

 a ���1 b�4(��	 �, 
+��: 	 g)� " 
(�	F0#1 F0!�Y	 �i)�

 ��##����	 
#�� Z##��$ 	 b��#�� L� 
##1�" /#�� �##i�	 �#N

MTHFR 0###1�� bS�###� /�4###z� �]E[.Inamoto �

J�+�"� �N 0",�, 
�Y" 
���i�!TT �#� ����Y#� '� 
�#�

 5�##6+�� 
�##"L �, 0##�+���N >��##� 
##e3+,��,]U[.��##� �,

D]]Q �D]]C �Guttormsen 
���i�! �]DW[DUWEC �#:" 


3##� F��##G �,RV_EW��##� 5�##6+�� �##A" L� �� ��##� 

��##����	 
##�� ���� �##����!C677T bS�##� ��##� �

)�-" �, � 0",�= 
���� ',���� �rN� �N 03 ��)�, /�� �N�

L� �+S�##� �###-"a 
�##� ��� �##����! EWµmol/L �,�###� 


����+�	C667T bS�#� ��)�� ��� �� F���! 03 #1�, .�,

0��� �"�L�� p�{	 0",�N ,�-3Y�� 
�G03�)�" 
�)�� |�(��

 ��)�� L�, ����#� � F,�, .!�#N �� 
�� ��� �����! ��� 


	 ��	�" 0l 0"��� .��
	 �A" 
#	 bS�#� �N 0�� 0#"��+

 �� b���##l �##� o��##l � ��0##)���" �)*##"a ��{##9	 �##=

 
����+�	 C677T�/�� 03= ��0)���� ]DD[.
	�� M���

 L� �+S��nm E/DOnm/lbS�� �
��#��+�	 �#�� C667T �� 


	 
r3� 03N]DQ[.

��#4(��	 |) �,Thawnashom 
���#i�! �]DC[5�#6+�� �

��#����	 
#�� ��#�
�MTHFR C677 T /#A�k �#� �� 

��	�# )� � bS�� ���� �����! 
	��B12 ��#6�T��, �, 

�) >�& '03�)�+ 
L� ���z� '���, 03 ��)�, � 0",�N 
����

 ������	 
�� '���, /�4�? �, �=
4�6T 
� (CC) (wild 

type) ���#z� '���, �#) >�#& ,���� �, ��� �����! /A�k 


-?�+ Z��% ��T �� 
L�S�� �+ �� 3N F��G L�,��.

Terruzzi 
���i�! �]DE[
� X��"� '�!6+�	 
%�#& �� j��

/#)�:N �>�#& ,��#�� �, �N 0",�N ,�-3Y�� � 0",�N 
����

 ���#�� �#� ��� �����! ���&MTHFR 3#� ��"�#� 	 �L� 

(MTS) 3� ��"�� 	 �L� N�,� L� (MTSR) �m #�� ��#&, 

�#6+�� '��#� '0!�#1 �N F01 5
#�� ��#� '�#! ��#����	

MTHFR, MTR �MTSR ��01�� 
	 
%�&.

�#)� L� 
N�l � 1�nG b�4(��	 03 �#! 'S�#� �),�#$	 �#N 

��� �###����!)µmol/L DO>(��###�� .)�*###�� �###� 

'����� 
	 5�6+�� �, �"��N >��� '�! 01��]DO[.

��#����	 
#�� ��#� 5�#6+�� 
#���� �#4(��	 �)� L� p0!

C677T 
� MTHFR /��), �, 5�6+�� ��3c�! � 
%�& �


	 
"��)� �4	�? �, 
�� ��� �����! ��� �� 
a 01�� .

ها روش
�4(��	 ,��	 
������DDO,�� X�" /��), �� m 6	 Q0#",�� .

'���#	 �#) �+S�#� '� #1�" 
�#� 0#3% �#� /��), }�;Y+ 

DQR mg/dl 01 F,�, �*w	 /��" �, �, .L� ~��� '�!���4	

 (��"� p�{	 �4(��	 ',�� 
 "a 
,�� /6r	 � �� 0#z '�#!

 ',�� 
 "a �) � ��(��"�anti- GAD�� ",0.�#N �� 3N F��G

 Z	�1RV>�& �:" ≤ BMI)CW kg/m2(� /#��), 
�0� VQ

��	�" �:")
%�#& � /#��), 
�0� (/#�4�? L� *#�" 0#",��

 0"01 ��; "� ���Y	.�, /=�#1 �	�3 )�#z� B�#� ,���� B��+

 0",�N �q	� �� �4(��	 �# ��N j#��+ *#�" �4(��	 Zi+��� �

� 
#���� ,��#	 
��-+ F�eY"�, ,0k b�$�$9+ *N�	 >m��

 /��G ���% 0�)h+.L� F,�: �� �� �6+�	 �, ,���� ���N 
L� � 0%

 FL�0"� ,��0"� �� Z)��� �6#��9	 �#-"a ��e"�#�	 � F01 '��G

 /)�-" �, � 01�)��" 
"0� F,�+ (BMI)0),�G �6��9	 .

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

5-
08

 ]
 

                               2 / 8

https://ijdld.tums.ac.ir/article-1-231-fa.html


و ليپيد ايران 283)3شماره(8؛ دوره 1388بهار. مجله ديابت

�� 
�� �"��")L� <0 /N�#1 ��! 
�G0#33N � 0#1 �# ��G 

���! ����� �� 38+ �� 
�� ���HPLC 4+ ��,�G �)0.L�

'��l �(�( �, 
�� �"��" �4(��	 /9+ ,����EDTA � ��G 

�DNA ~��; �� 
a 01.

ژن آناليز مولكولي پلي  MTHFR مورفيسم

+�"� ��##�4+ '��##�##� K�� L� JRFLP _PCR �F,�: ##��

01 .�)��� 
(��+,�� �)L ���% �� �!�:
5'-TGAAGGAGAAGGTGTCTGCGGGA-3' 

5'-AGGACGGTGCGGTGAGAGTG-3' 
 <��� .3=�� B�w"�PCR �DWW L� B�G�"�#" DNA 
	�#"� 


)�-" �wl �,QW<�# 9	 �#= � �(��8�	mM CMgcl2�

mM QO/W)Bioline (dNTP'S �O��)��� �! L� ��	�i�� 

�DL� 0l�� Taq � ,�#� L��	 
�� /#�� ��#= �#� .Z#l��	

PCR 0"01 B�w"� �)L ��+�+ ��:��(�� 
������+�",E�$�%, 

�,CW]E <��� �s� �CO/#��G ���% �)L j)��1 �, ���& :

CW �, ��"�� CW]E �CW�, �#�"�� CWRD ��# )�-" �CW�, �#�"�� 

CWVQ�extension �, 
)�##-" CWVQ�##� b0##	V�##$�%, .

��{##9	PCR)bps D]U(L��##Ga �� <�� �##� Q%�##� �##N

 �"� 0)�	��� B�)0�+� ���#% 
#���� ,��#	 �,�#� F01 '*�	a

/��G .bS�{#9	PCR j#��+Hinf I �#wl |#) �, 


)�-"µlDO Z	�1 �NµlDW ��{9	 PCR �NE * D����� 

DW 0l�� Hinf I  � /#��G ���#% 
�)*"a �q! ,��	 � ,�� 

'�	, �,CWCV b0#	 <��#� QE#��i"� /��#� 0#1 �.�,

�� <�� �� F01 �q! bS�{9	 /)�-"E%�#� �#N L��Ga

0),�G F0!�Y	 �,�� F01 '*�	a �"� 0)�	��� B�)0�+� .

 آناليز آماري

F��#G ��#� 5�6+�� b�0% � �#! Z#(a '�#! 
#�� d#� ;	 


� ������	MTHFR L� F,�: �� �� /6�" �"�1 )OR (

 
�3��T� ��\�� �]O%(CI) 01 ,��a�� .
#34	 
�*�	 ��, 

<��#	a <�! 
�	La �� 
,��Chi-squar �Y#�� �(Fisher 

Exact) 01 �6��9	 .K�� ��! B�"L� F,�: �� �� '��	a '�!

 ��*��STATA).)��)�U(/��G B�w"�.

1-Polymerase chain reaction- restriction fragment length 
polymorphism 

ها يافته
و  در MTHFR پلي مورفيسم ژن آللشيوع ژنوتيپ

 هاي مختلف گروه

f)L�+Z(a J�+�"� � �! 
� ������	 
�� '�!MTHFR ���

F��G 01 ��)�$	 d� ;	 '�! .�, '��,�34	 b��:+ ��!Z(a 

MTHFRJ##�+�"� X��##1 �F��##G ��##� �##! d##� ;	 '�##!

 0Y" F0!�Y	)��0?Q(.

��� �#����! 
	�� ��� ��e"��	 �, 
-?�+ Z��% .)�*��

 J#�+�"� '���, ,��#�� �,TT)O/QR±R/CEµmol/L (�,

J�+�"� �� ��)�$	CC)U±D/DOµmol/L ( �#)CT)U/V±

R/DRµmol/L ( '��#	a �#A" L� b��:+ �)� �N 01 F0!�Y	

,�� ��,�34	 *�")WWWD/WP<()Zi1D(.

و سـطوح MTHFRارتباط بين پلي مورفيـسم ژن

 هاي مختلف خوني هموسيستئين در گروه

J�+�"� X��1 �4(��	 �)� �,MTHFR ',���� ��� �, ��#N

��� �##����! L� �+S�##�DOµmol/L ##) �L� �## �N �DO

µmol/L 0#1 ��#)�$	 �e)0#i) �� 03 1�, .,��#�� F��#G �,

>�&�',���� ��� �, L� �+S�#� 
�#� ��� �#����! �NDO

µmol/L ',���� �� ��)�$	 �, 03 1�, 
�� ��� �����! �N

��)�##� �##-"a L� �##+DOµmol/L ,�##���, '��,�##34	 b��##:+ 

J�+�"�MTHFR 0#1 F0!�Y	 )WWC/W=P(.��#3c�! �,

J�+�"� X��1 �>�& ,���� F��GCT �TT '��,�34	 ��T ��

L� �+S�##� 
�##� ��� �##����! �##i),���� �,DOµmol/L 

,�##� S�##� �03 ##1�,)TT + CT Z##��$	 �, CC D/O=OR �


�3��T� ��\��]O= %D/DV_O/D`WWD/W=P.( 


 ��), � >�& 
������ F��G �,�J#�+�"� X��#1 CT �TT 

',��#�� �, ! �#N L� �+S�#� 
�#� ��� �#����DOµmol/L 

�#)L ��� �#����! �#N 
"���#��� �#� ��#)�$	 �, 03 1�,DO

µmol/L 03 1�,�,�#� �+S�#� '��,�34	 ��T �� .)TT + CT 

Z##��$	 �,CC V/C=OR 
�##3��T� ��##\�� �]O= %O/DV_

U/W`WE/W=P.( 

F��##G �)�##� �, J##�+�"� ��##� '��,�##34	 b��##:+ ��##! �##!

MTHFR$	 �0Y" /��) B�� ��� �����! �),�.
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 هاي مورد بررسي هاي دموگرافيك گروه ويژگي-1جدول

 BMI)(نمايه توده بدنيسن جنس گروه

) گروه كنترل(نرمال

,�	 )U/EC(%CO


L )C/OR(%EO

C/DD±Q/CO]/Q±U/QE

)گروه كنترل(چاق

,�	 )R/QO(%QW


L )E/VE(%OU

E/DD±U/EEE/C±U/CC

 ديابتي

,�	 )C/EE(%C]


L )V/OO(%E]

C/DD±]/ODU/Q±D/QR

و  ديابتي چاق

,�	 )]/DE(%DD


L )D/UO(%RC

R/DW±WV/ODC/E±R/CE

�),�$	 ±��e"��	 �e"�Y" ±/�� ���4	 p��9"�.,��	 �4(��	 X�"_0!�1 '

��	�" F��G:UW�:" >�& F��G :VE�:" 


 ��), F��G:UV�:" 
 ��), � >�& F��G:VC�:" 

 هاي مختلف در گروه MTHFRژنC677T مورفيسم پليشيوع ژنوتيپ هاي متفاوت-2جدول

 تعداد نمونه ها

 ديابتي چاق

73 

يديابت

87 

 چاق

74 

 نرمال

80 

 ژنوتيپ

CC )O/RU(%OW)O/OR(%E])O/O](%EE)C/OR(%EO

CT )V/QE(%DU)]/Q](%QR)E/QU(%QD)EW(%CQ

TT )U/R(%O)U/DC(%DQ)Q/DQ(%])U/C(%C

 آلل

C)U/UW(%DDU )Q/VD(%DQE )R/VC(%DW] )Q/VR(%DQQ 

T)D/D](%QU)QU/V(%OW)C/QR(%C])V/QC(%CU

F��G L� |) ��! ��)�$	 �, F��0Y" F0!�Y	 <��, 734	 b��:+)WO/WP>(.

�4(��	 X�":,��	 _'0!�1 
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J�+�"� '���, ,���� �, ��� �����! 
	�� ��� ��e"��	 �, <��, 734	 b��:+TTJ�+�"� �� ��)�$	 �, CC�)CT01 F0!�Y	 )WWWD/WP<(.

 بحث
�)*###"aMTHFR ��###�(��� 	 �, '0###��N �)*###"a |###) 


	 �A" �� � /�� ��� �����! �, �� 
#�-	 .$" �N 0��

����Y�''����� � 
�� 
	 �:)� 
%��� 
6�% '�! 0#3N]DR

�][.� ##1nG b�##4(��	 ���Y##	 �##4(��	 �##)� �,�5�##6+�� 

��###����	 
###�� ��###� '��,�###34	MTHFR�),�###$	 �###� 

	 �4	�? �, B�� ��� �����!01 /��) 
���� ,�� .

�)*"a /�(�4� '�� b�4(��	 MTHFR F,�, 
�Y#" �#N 0#"�

C677T b�e)L�� ! �OR%��#)�$	 �, �� 
#�)*"a /#�(�4�

 b�#e)L��! X�" ��(CC) j�#9	 �, In vitro X�#" � ,��, 

b�####e)L��!(TT) CW%���, �� 
####�)*"a /####�(�4� L�


	 01��]DR[.


���� F,�, 
�Y" |)��(�����i�	 '�! bS�#� ��� �N 0"�

��##6�G b�##e)L�� ! �, *##	�% '�##! �##!DW�, � 0##\�, 

b�e)L��! '�!TT DU%��)�� b�e)L��! L� �+ '�#!CC 


##	 0##1��]DV[.
##�� '���, ,��##�� ��##3c�! ��##����	TT �

��)�##� �),�##$	 ��	�## )� � bS�##� L� '�##+B12 ���, B�##� 


	 ��� ��3c�! � 031�� ,���� �)� �, ��� �����! 
	�� 


	 �+S�� 01��]D]�DU[.

Z(a T
�� �, ������	C677T �)*"a MTHFR �� �)*#"a �


#	 b���l �� o��l � F,�, .!�#N �� 
a /#�(�4� �0#3N

 Z�iY+O–
��#3� �#� �#N bS����0#�! �� + Z� 	 F0#3!,

 Z� 	 F��G 	� ��l �, 
���m����"�#� 	 �#� ��� �#����! 

 �� 
	 F�: 
	 ��-	 �� �,�1 03N .�#	 ��#�!h�+S�#� /#�� �(

b�e)L��! �, ��� �����! �),�$	 
,��TT �� ��)�$	 �, 

b�##e)L�� !CT b�##e)L��! �CC b�##4(��	 �##rN� �, 


	 0#1��]]�D[.*#�" b�#4(��	 L� 
#��� �,�#?� �#)� �#�

 J�+�"� ��� 
T�6+��MTHFR B�#� ��� �����! �),�$	 �

F,�0##" 
�Y##" 0##"�]DR[.
##�N �),�##$	 ��##� �##4(��	 |##) �,

 /�� F01 F0!�Y	 5�6+�� 
0� 
��& ��0$	 � ��� �����!

]QW[.

�, 
0#� 
#��& F,�#+ �#� ��(��"� �� /	��$	 �N 
)�w"a L�

 
	 5�6+�� 
	 �A" �� �01�� " ��� �����! �),�$	 �N 0�� #� *

1- Remethylation 

40

30 

20 

10

ن
تيي

يس
وس

هم
ي

رم
س

ح
سط

ن
گي

يان
م

)
µm

ol
/L

(

 MTHFR ژنC677Tورفيسممپلي

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

5-
08

 ]
 

                               5 / 8

https://ijdld.tums.ac.ir/article-1-231-fa.html


و همكاران ژن: توكلي بزاز 286 ...بررسي ارتباط پلي مورفيسم

01�� 5���	 /��), � ��(��"� �� /	��$	 �� .�#4(��	 �#	� '�

�e),�
0� 
��& F,�+ ��� 
T�6+�� ��� �#����! �),�#$	 �

F,�0" 
�Y"]Q[�#� /#�� �i�	 �N�#�! .3#N ��#� '�#!

 �)n@+ � 
i� "� Z	��� ��� �#����! ��#�(��� 	 �, �#N '�


	 Z��, 01�� 5���	 031��]E[.

���	�lZ(a T
	�� ��� �����! ��� �N 
%�& ,���� �, 

��3c�! F,�� � Y�� 03 1�, 
)S�� >�#& 
 ��#), 
������ �,

 ���! *�"/�4z� /#�� F0#1 F0!�Y	 .T�#6+�� �#	�
��#� 

J�+�"�MTHFR  ��#), ,��#�� �, ��� �#����! ��#� �


� �kS 0Y" F0!�Y	 ��	�" ,����.5�6+�� �= 0�� 
	 �A" ��

J##�+�"� �##�MTHFR �, ��##�m� ��� �##����! ��##� �

01�� 
	 b��: 	 d� ;	 j)��1.

�! 'S�� �),�$	 |) 
��3� �� 
�� ��� ���� Z#	�� �#�� 

��+a '��� Z$ �	�>��#� � �#"��N �'*#@	 >��� L���i�

 
	 ���1 �� 
��9	 �& �G� 0)a ��N�L�#� ��#T �#� 
a �#�� 

/�� F0Y" � ��31 Z	�N.

�#N /#�� F,�#N 
�#�� 0)0? *�(�"a � 	 |) �, '���, ,��#�� 

J�+�"�677TT��, �"��N >��� '����� �� 'm �� ��� l� 

J�+�"� �� ��)�$	CC 
�*�	 ��DO%
#	 .)�*#�� 0#��)]Q[.

F,�, 
�Y" �4(��	 �)� g)� " ��3c�! ��#����	 
#�� �#N 0"�

MTHFR /#��), � 
%�& '��(�)*���+�� �, �� 
�-	 .$" 

�� K��� ������ 
%�& �� F���! 
�#� ��� �#����! ��� 


	 ���, 01�� .'�#% ����#� ,���	 
q4� �, � ��,�34	 5�6+�� 

'��##��� � ��� �##����! ��##� ��##� 
�##G�� '�##! '�##!

d� ;	]QC[
#6�% >��#� '����� Z	�1 ]QE['��#��� '�#!

 *@	 >���]QO[��)�*(a � �"�	, �]QR[�, 
e �i1 ��� �

J�! 
��; ��]QV[
e�	�l ����� �]QU[,��, ,�?� .

/),�09	 L� 
8)��z�l x4(��	 '�! 
a 
#4�$	 �� ��#� 


	 � 
6��3	 �0	 �N 01�� 
(�#�4	 � Z#�� j���� ���4+ '��

/��" .�wl 
,�� ��)�� � �4(��	 �e), /),�09	 ��3c�!

 �"��"/��.


� ��#����	 
#�� �#= �� ��#)�, �#4(��	 �)� �,MTHFR 

,��#�� �, 
�� ��� �����! ��0$	 ���4+ �, �� 
�-	 .$"

 
	 �:)� >�& 
 ��), ,���� � >�& 03= .�#)� �#�� �#� �# ��) �)�

��##����	 
##�� �)*##"a /##�(�4� �, MTHFR ��##�(��� 	 �


	 ��z�+ Z��% ��� �����! 01�� .�#)� b�#6�� ��#A3	 �#�

� ��) b�4(��	 �! /�4�? �, �+S�� �wl �� '� Y�� �#e), '�!


	 ��\�+ �e), Z��, '�!�� N�� � ��G �A" �, �� �,�1.

 سپاسگزاري

��#�(��� 	 � *#)� 
��, ,0#k b�#$�$9+ *=�	 �, .!�y� �)�

,B�#w"� *=�	 �)� 
(�	 /)��l �� � 
��-+ 
81*� B��� F�eY"�

 �#��= L� �� ,�#� �8Y#+ � �)0#$+ �+��	 ��:(�	 � /�� � ��G


	 Bm�� *=�	 �)� F�eY)�	La � Z3��� 0"��,.

 ماخذ
1. Refsume H, Ueland PM. Recent data are not in 

conflict with homocystein as a cardiovascular 
risk factor. Curr Opin Lipidol 1998;9: 533-539. 

2. Outinen PA, Sood SK, Liaw PC, Sarge KD, 
Maeda N, Hirsh J, et al. Characterization of the 
stress-inducing effects of homocysteine. 
Biochem J 1998;332:213-221. 

3. Upchurch GR Jr,Welch GN, Fabian AJ, 
Freedman JE, Johnson JL, Keaney JF Jr, et al. 
Homocyst(e)ine decreases bioavailable nitric 
oxide by a mechanism involving glutathione 
peroxidase. J Biol Chem 1997;272:17012-
17017. 

4. Ana I. Freitas, Isabel Mendonca, Graca Guerra, 
Maria Brion, Roberto P. Reis, Angel 
Carracedo, Antonio Brehm. 
Methylenetetrahydrofolate reductase gene, 
homocysteine and coronary artery disease: The 
A1298C polymprphism does matter. Inferences 
from a case study( Madeira, Portugal).Thromb 
Res (2008), doi:10-1016/j. Thromb Res.2008. 02. 
005. 

5. Frosst P, Blom HJ, Milos R, GoyetteP, 
Sheppard CA, Matthew RG,et al. A candidate 
genetic risk factors for vascular disease: A 
common mutation in 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

5-
08

 ]
 

                               6 / 8

https://ijdld.tums.ac.ir/article-1-231-fa.html


و ليپيد ايران 287)3شماره(8؛ دوره 1388بهار. مجله ديابت

methylenetetrahydrofolate reductase: Isolation 
of Cdna, mapping and mutation identification. 
Nat Genet 1995;10:110-3. 

6. F. Rassoul, V. Richter, B. Hentschel ,J. Geisel, 
W. Herrmann, T. Kuntze.Plasma homocysteine 
levels & 677C→T methylenetetrahydrofolate 
reductase gene polymorphism in patients with 
coronary artery disease of different severity. 
Indian J Med Res 2008; 127: 154-158. 

7. Klerk M, Verhoef P, Clarke R, Blom HJ, Kok 
FJ, Schouten EG. MTHFR studies 
collaboration group. MTHFR 677C→T
polymorphism and risk of coronary heart 
disease: a meta-analysis. JAMA 
2002;288:2023-31. 

8. Inamoto N, Katsuya T, Kokubo Y, Mannami 
T, Asai T, Baba S, et al. Association of 
methylenetetrahydrofolate reductase gene 
polymorphism with carotid atherosclerosis 
depending on smoking status in a Japanese 
general population. Stroke 2003;34:1628-1633. 

9. Ueland PM, Refsum H, Stabler SP, Malinow 
MR, Andersson A, Allen RH. Total 
homocysteine in plasma and serum: methods 
and clinical applications. Clin Biochem 
1993;93:1764-1779. 

10. Guttormsen, A. B.; Ueland, P. M.; Nesthus, I.; 
Nygard, O.; Schneede, J.; Vollset, S. E.; 
Refsum. Determinants and vitamin 
responsiveness of intermediate 
hyperhomocysteinemia (equal to or greater 
than 40 micromole/liter): the Hordaland 
homocysteine study. J Clin Invest 1996; 98: 
2174-2183.

11. Frosst, P.; Zhang, Z.-X.; Pai, A.; Rozen, R. 
The methylenetetrahydrofolate reductase 
(Mthfr) gene maps to distal mouse 
chromosome 4. Mammalian Genome 1996; 7: 
864-869.

12. Jacques, P. F.; Bostom, A. G.; Williams, R. R.; 
Ellison, R. C.; Eckfeldt, J. H.; Rosenberg, I. 
H.; Selhub, J.; Rozen, R .Relation between 
folate status, a common mutation in 
methylenetetrahydrofolate reductase, and 
plasma homocysteine concentrations. 
Circulation 1996; 93: 7-9.

13. Thawnashom K, Tungtrongchitr R, Petmitr S, 
Pongpaew P, Phonrat B, Tungtrongchitr A, 
Schelp FP.Methylenetetrahydrofolate reductase 
(MTHFR) polymorphism (C677T) in relation 
to homocysteine concentration in overweight 
and obese Thais. Southeast Asian J Trop Med 
Public Health 2005;36(2):459-66. 

14. Terruzzi I, Senesi P, Fermo I, Lattuada G, Luzi 
L.Are genetic variants of the methyl group 
metabolism enzymes risk factors predisposing 
to obesity? J Endocrinol Invest 
2007;30(9):747-53. 

15. Song C, Xing D, Tan W, Wei Q, Lin D. 
Methylenetetrahydrofolate reductase gene 
polymorphism increase risk of esophageal 

squamous cell carcinoma in a Chinese 
population. Cancer Res 2001;61:3272-3275. 

16. Nygård O, Nordrehaug JE, Refsum H, Ueland 
PM, Farstad M, Vollset    SE.Plasma 
homocysteine levels and mortality in patients 
with coronary artery disease. N Engl J Med 
1997; 24: 337(4):230-6.  

17. Molloy AM, Daly S, Mills JL, et al. 
Thermolabile variant of 5,10-
methylenetetrahydrofolate reductase associated 
with low red-cell folates: implications for 
folate intake recommendations. Lancet 
1997;349:1591–3. 

18. Ma J, Stampfer MJ, Giovannucci E, et al. 
Methylenetetrahydrofolate reductase 
polymorphism, dietary interactions and risk of 
colorectal cancer. Cancer Res 1997;57:1098–
102.  

19. Ma J, Stampfer MJ, Christensen B, et al. A 
polymorphism of the methionine synthase 
gene: association with plasma folate, vitamin 
B12, homocysteine, and colorectal cancer risk. 
Cancer Epidemiol Biomarkers Prev 1999; 8: 
825–9. 

20. Gallisti S, Sudi k, Mangge H, Erwa W, 
Borkenstein M. Insuline is an independent 
correlate of plasma homocusteine levels in 
obese children and adolescents. Diabetes Care 
2000; 23: 1348-1352. 

21. Jonatan R. Ruiz, Anita Hurtig-Wennlof, 
Francisco B. Ortega, Emma Patterson, 
Torbjorn K. Nilsson, et al. Homocysteine 
levels in children and adolescents are 
associated with the methylenetetrahydrofolate 
reductase 677C>T genotype, but not with 
physical activity, fitness or fatness: The 
European Youth Heart Study. British J of 
Nutrition 2007; 97: 255-262.  

22. Nakai K, Itoh C, Nakai K, Habano W, Gurwitz 
D.Correlation between C677T MTHFR gene 
polymorphism, plasma homocysteine levels 
and the incidence of CAD. Am J Cardiovasc 
Drugs 2001;1(5):353-61. 

23. Virtanen JK, Voutilainen S, Alfthan G, 
Korhonen MJ, Rissanen TH, Mursu J, Kaplan 
GA & Salonen JT Homocysteine as a risk 
factor for CVD mortality in men with other 
CVD risk factors: the Kuopio Ischaemic Heart 
Disease Risk Factor (KIHD) Study. J Intern 
2005; 257: 255–262. 

24. 18-Vrentzos GE, Papadakis JA, Malliaraki N, 
Zacharis EA, Mazokopakis E, Margioris A, 
Ganotakis ES & Kafatos A. Diet, serum 
homocysteine levels and ischaemic heart 
disease in a Mediterranean population. Br J 
Nutr 2004; 91: 1013–1019. 

25. Ford ES, Smith SJ, Stroup DF, Steinberg KK, 
Mueller PW & Thacker SB. Homocyst(e)ine 
and cardiovascular disease: a systematic 
review of the evidence with special emphasis 
on case–control studies and nested case -

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

5-
08

 ]
 

                               7 / 8

https://ijdld.tums.ac.ir/article-1-231-fa.html


و همكاران ژن: توكلي بزاز 288 ...بررسي ارتباط پلي مورفيسم

control studies. Int J Epidemiol 2002; 31: 59-
70. 

26. Seshadri S, Beiser A, Selhub J, Jacques PF, 
Rosenberg IH, D’Agostino RB, Wilson PW & 
Wolf PA. Plasma homocysteine as a risk factor 
for dementia and Alzheimer’s disease. N Engl  
J Med 2002; 346: 476–483. 

27. McLean RR, Jacques PF, Selhub J, Tucker KL, 
Samelson EJ, Broe KE, Hannan MT, Cupples 
LA & Kiel DP. Homocysteine as a predictive 
factor for hip fracture in older persons. N Engl 
J Med 2004; 350: 2042–2049. 

28. Hague WM. Homocysteine and pregnancy. 
Best Practice Res Clin Obstet Gynaecol 2003; 
17: 459–469. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

5-
08

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://ijdld.tums.ac.ir/article-1-231-fa.html
http://www.tcpdf.org

