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 /���0�1#�#�(µmol/L)∗∗∗∗KN/I±aT/ITKL/I±aN/IK**

 %I#�(nmol/L)∗∗∗∗LK/I±LN/XL[/I±Ia/K**

 /������(pmol/L)∗∗∗∗ B12TN/I±JX/JNa[N/I±[`/JLT**

∗∗∗∗��B6� 	
Q!�
� O��u "� �%��/� (geometric mean) ±�B' 9�
� ��
$� A��t!� B!�.**�6$�  ���: ��t= ������ ��)aN/aP<(
┼ �%��/� P �� ���&-�� �� t – test �� �-�U �%��/� 3 �B�: ��� "� aN/a�6$� ��� ��� .
§ 	
Q!�
� O��u "� �%��/� ±�B' 9�
� ��
$� A��t!� B!� .
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 ��
�� ���� .�
�������� ��
� ��)  ��
 !"(�'%

 @
�AR&�19 1 L
M52� 
 8:/ 6
* 7�����89�94 H
4 S�
T P
8��� 
4

J���1#�#� ����0��/� ����K��

         I IIIIIIV
 /1)A�1(JK/X`[`/XTTN/KJTT/KX┼

 L6M) *��(%N/IKJ/JLL/X`X/La┼

BMI)kg/m2(IN/J`L[/J`X`/J`TK/J[

 �*#) ���+�1(%)J/[`/`[/IKL/J[┼

 N�D A���0��)mg/dl(JL/IT[KI/ITX[a/ITNaI/ITa

HDL)mg/dl(II/La`a/N[[K/NTIJ/N[

LDL) mg/dl(KJ/IaINa/IaX[N/IaI[K/TK┼

��D ����0���)mg/dl(Xa/I`JXN/I[TKJ/I`XIX/JaL

FBS)mg/dl(a[/````/`XaJ/`aaT/[`┼

 G)��* �) H�)�(%)L/IX[/IaI/IaJ/Ia

SBP)mm Hg([L/IJX[L/IJXXT/IXaLN/IXa┼

DBP)mm Hg(LN/`I[`/`IK[/`KXX/`L┼

MBP)mm Hg(LL/TN[[/TN[`/TTIa/IaI┼

PBP)mm Hg(aK/KJTT/KITJ/KNXJ/KK┼

 I�) �#5 ��(� /�8�*(%)T/X[J/XL`/K`[/Na┼

�0�1#�#�� /�)µmol/L(*NJ/TLL/IXKX/I[Ia/JL┼

%I#�)nmol/L( *K`/KXK/K`a/XJL/X┼

 /������B12)pmol/L( *NL/J``JT/JTaIa/JLITa/JI`┼

*�
���B6� 	
Q!
┼  ���: ��t= ���6$� ������ ) aN/aP<(

 �F�� F�8 �3�-�)UHDL-C �8 3 )
�3 "� F�8 B%�
�
)PC

�3� ���B!�-�� ;
8��%b!:  ��(Pars Azmun, Iran)

B!B%��P ���%��� .LDL-C �� ���&-�� �� =��$�CB=�3B%�� 

 B%��P "���t�]XL ["!��! �� 3 �8��  ��%�
�
)P B

mg/dl<Kaa�3� ���8  ���B!�-�� ;
8��%b!:  ��(Pars 

Azmun, Iran) ��_ "����B!� �
/-��B'  �
P . bU�)P

 ��B
�?� bU�)P ;
6S8 �� ���^�(Pars Azmun, Iran)

B' "-��P ���B!�  .

�*�* O��PD � ��Q�D ��

"!��! 9�b
� 3 	� c��� �� 3 ;
S&8 i6R c��� �� ��

^� 	

-�
������3�P "� ��� �6�  ��JNMXK �XNM

KK�KNMNK �NNMLK 	

-�
����� �� ����� b
! 3 ��� 

 B%B' 3 ���-� �o
&0 ��6

-�
������\
� �����!

�
�/8B!B%��P  B6�)  �3BRI(] X[ .[ �� ���%� "� ^-��

�S%��: ���%� 	�+!� .�$=��-�� c���]X` [B' 	

$8.

 	
Q!�
� 9�0 ����)Mean BP ( ���� 3��! 9�0(Pulse 

BP)����� �� 4
8�8 "�   ��
3
2DBPSBP +

 3SBP –

DBPB!B%��P "���t�  . �%��/� ����
p-� �%�� ���� ��

�_
$�B!B' o%�$8 4
8�8 	%� "� :mg/dlKaHDL≥ �

mg/dlJaaTG< �mg/dlIXaLDL< �mg/dlIJLFBS< �

mg/dlJaa<�3�-�)U�	

-�
����� �%��/� O,��  3 


��-%3 	IJB 3 �$
�_ n%��8 ��  �����0�� FB* .
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���
3 4 
 �����5( :6
* 7�����89�94 0�
 8:/ ;<8 �� �=9� >��9? 08���.. �'�

�Q=�m ��R3
%�� �� �
p-� �

p8 �� B%B'C �$
�_ �-%��Q= 

 	
Q!�
� O��u "� �%��/� 3 B�:�� ����! O��u "�

 9�6
�_� ")u�� 3 ��B6�TN %B%��P "���� .���m   ��

 �� 	

-�
�����c��� 9�b
� �� �=��-�� �7�� .���* 

F�8 	

-�
����� �i6R �	� �6$% BMI���m 3   ��

 	
��-%3 3 O,��IJB=�!: ��
bp-� B6m 
��B' ���3 .
)UC

 	
Q!�
� O��u "� �%��/�±�B' "���� ���
$� A��t!� B!� .

 ���
p-�B6� "/�_  �B' �9���: ���8 �?  3� )chi –

square(3)
�3 "� "-��
�  ���
p-� b
! C ��8 t

)(student’s t test���� B6-��P ���� "�%�/�  . 	

$8  ���

 �� ���-����� 	
� l��8���(%Q-���� 4�� 
9��� ���&-��

B'.���� �� 
)UC��b
=�!: ��/� %�P �� �-�?aN/a�6$� ���

B' �/)8 .
)UC����  O�*^_� ;!�� �� �3�3 �� i� ��

"!�%��F�! �� ���&-�� ��  � ��b��SPSS����%3N/II 3 

STATA���%3�` � ����  ���: .
)t8 3 "%b+8 ����

B6-��P.

�������

�-!%� �%���� .u�� �"$=��� 	�IJIK ���P�b� ��� )KJ`

 3 ���[`L9�  (� �� "? ���% ���B$8 	JX=� "� �&! 
 FB* .

$� �� 2���!�
���� ��?�! �~�_ "� �3�3 � O�*^_� 9��� 

 3 �B!3��%�� �?�' �� A��#!� �� "$=��� �� �~�_ Ah

��P%B!B .B�%8�8 	
 4IITI�=�� ��� �3Bt� �� j6� �

JNMLK��� ���3  ��B' "$=��� �$� ����%"6����� �

���:%��Q���-���3�-!: 3 %B6-��P ���� 1 .6z��
 e���� 	

��� O�#��� 3  �� "!��! ���� "��6����   ���B!�-�� 

 ��7��P%B .� ��% ���B$8 	KIL �&! )T/XK (%��� 3 [[N �&! 

)I/LN (%9�B!���  . c��� �� �� "!��! O�#���

p-�
���  �� "$=��� ����  �3BRJ��� �B' ���3: .

 ��B$8KaJ�&! 9���� �� )L/TL (% 3LKL 9�!� �� �&! 

)K/`X (% �
������\
-�

�6�� "? B6-'�� 
 i6R 3� 	

6$� A^-0�����  � 9��! �� � B�� )aaaI/aP< .( ��

6� �3�P 9�����KNMNK 3 NNMLK8�8 "� ���� 
 4

a/Iaa %3T/T`%� ��m� �����
������\
-�

�6�B!���  .

1 Skewness
2 Categorical

�%�� 9�!� �� F���� 	
6� �3�P 3� 	�8�8 "� 
4L/`X%

3a/Ta % ��� . ��IITI�H68 ��&! IKX �&!)a/IJ (%���� 

�����
-�

�_ 	
$�3 T`X �&!)N/`J (%

�
������\
-�

�6�&0 
 3 oLN �&! )N/N (%

�
������\
-�

�6�B!��� ���-� .�
���� �  �� 

�
������\
-�

�6�B' % BB%��Q! �B����.

�
Q!�
p-� 	
� ���
�� ���m 	 ����� 
-�

 9���: �� 	

=�!:
��3 b% i!�)ANOVA (B' �����: .6z��
 B!3� 	

p8

 �� O��%p-� �� 1
��� ? 
&�� 
�� ���m 	 

�����
-�

9���: �� 	�?  3� )(Chi2 for Trend�����

��P%B)  �3BRX(.

=�!: ��
p-� B6m b
3� �� "? �� �? .d' ������ 
-�

 	

)8p

p-� �
���� ��B'  (��P� �� ���&-�� ��
�0 9�� F�+!� 

 �� �B'%hp8 .���* �� 1%� " �� �� �7�� f

�����
-�

 ����^� F�8 	%6$�O,��3 3 %��-
 	IJB� �� 

�����
-�

���� 	C"-'�� c�d$� ����� -D��t� �7� �

 B!���)8�8 "�
4:I[/aMJL/aM = TN%, CI JJ/a-r =3 

aT/aMI[/aM= TN%, CI IX/a-r =(  .3 �7� ���%��-
 	IJB

 ��y� ��O,����8 �� 3 
9��� e���/� 4�� �� %�O,�� 

� ��
 ��� 9�)  r��8
��� �B' ���� e 3 %��-
 	B12 = 

aJ/aM 3 aX/a + �8a[/aM  = TN%CI.(

  ��Q
� �����  ���^� 	

-�
����� �D)E) ��B$8 =

ILX (  ��Q
� �
E ����� ��) ��B$8 =TK` ( "�%�/� ����

 "U B' �B���� 3 ���P����i6R 3� �� �� �6$� A^-0� 

 �����  ���^� 	

-�
����� ��B6� 	
Q!�
� ��  ���

  ��Q
�)9���� :µmol/l KN/I±KK/Ja9�!� g  :µmol/l 

NX/I±XK/IL (  ��Q
� �
E ����� �� "�%�/� ��

)9����:µmol/l KN/I±NL/I`9�!� g  :µmol/l KN/I±

aT/IX ( ���� ��R3) i6R 3� �� ��aI/aP<.(

 ��  ��� �6$� ��_ "� 	

-�
����� �9�!� ��SBP) r F�0 

 =IKJ/a 3 aaaI/aP< ( 3DBP) r F�0  =Ia[/a 3 

aaX/aP< (�'�� l��8�� .�� 	%� 9���� �� ��� �� �H68 l��8

 ����DBP) r F�0  =IJX/a 3 aIJ/aP< ( "! 3SBP) r

 F�0=a`[/a�a[L/aP< (��� ��� �6$�.

3 Adjustment
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����� ����	 
 ��
�� ���� .�
�������� ��
� ��)  ��
 !"(�',

 "U ���Q6�BMI �7� 9�!� �� �B!B' ��3b�� �B� "� 	� 3 

 ��� ��� �6$� �=�-�
� 9�0���� �� 	

-�
�����)r

 �B' ���� e
��8 =a[I/a 3 aJK/aP< ( �� "U �=�� ��

-��%� 9�0���� �'�B!  ��� �6$� �7� �=�)r ���� e
��8 

 �B' =aNN/a3 aT`/aP< . (�( 9���� �� ���% 4

Q-�����
 ���! ��� �6$� �Q%� )r �B' ���� e
��8  

=aIN/a 3 [XL/aP< 3 �=�-�
� 9�0����  ��� r e
��8 

 �B' ���� =a`N/a 3 a[`/aP< 9�0����  ��� 

�=�-��%�.(

��8
� e
��� �-� p-� 
��� � $(3 �i6R �	
� �
 ��Q

�?
 �9B��m���  �-'�! b?�)P �F��  3 F�� BMI �� 

��
���� ��R3 �Q!��! ��B� 	C6$� 3 ��k� � f�� ��� 

�����
�-

� ��?h� i6R �	� �� 	
�? ��Q
 �9B��!%C

��8j!B� ����� ��R3 3 C&6� �6$� 3 � f�� �� ��� LDL

� "� ^-�� 3 F��% �����B'�� .

� ��3:�� ��
b7�8 9�
���^� ~��� �� �7�� .���* ��%

�����
-�

 	)�_ �� �*�
$��&0 ��_ "� 
 3 ���-� �o

B'%�b�� B% >%"-�� (��P� �B� ��
-�<�= 9�
� "�8� 1 

 ���&-��B'�� ���m ��� 9��! "? �  �8,�� O,�� i6R 3 

9�����  7�8 
� f(�3 �
Q�
 "!��� B!)8�8 "�
4 :K[/aM[L/a

 =TN%, CI La/a-OR =3 a`/aMJ[/aM = TN%,CI IK/a

OR =( .�� �3�P ��3^* "� 6� �"=�� �� ! 
���� b  ���! 

 i!�'Ja/I �B!��� B6m �����: ��t= "�  6$� � ���! ��� 

)T`/aMKL/I = TN %CI.(��%p-� �
�� �� �� �
� .
 9�b

3%��-
 	IJ B$(3 �
���� �� � 9�0  �BMI f�� 3

HDL�TC�8 3  )P
��%Bt(�3 l��8�� �F�� ���/� �� % �

�$8%B' oj����� 
-�

B!��B! 9��! 	.

RP)

 O3�&-� �%��/�	

-�
����� o)-��  �����U �� ���^� 

 �� �*�68 "U ��� �B' ���bP 9�HRµmol/L L 	��< �� 

 �8µmol/LIX���6R  �/%��: �� �� .��' �� ��' .

Alfthan 9���S�� 3 ITT[]XT[ 	
Q!�
� 
�����F�8 	

-�

 �� �� �%���^�IX �
!� ���U M �� "Uµmol/LI/[ �� 

 �8 9��=:µmol/L[/Ia ��� �
p-� B!^6� �� M ���bP 

1 Correlation Coefficient

����!B!�  .9�!: "R�-� ��� 9�b
��
�3,���8 �� �'�! 

��)�  ��  ���
�M "U �=��' B6=�%� 3 B!^6� �� ��3�* 

�%��/�F�8 	

-�
�����!�\�� �� "�%�/� �� �H!:  3 "�!��� ��


 	��<�-�
� ���� ��P%B!B . O3�&8 �)* B6m �� �%��/�

F�8 	

-�
����������? ��  !� o)-�� 
� f(�3 9�B6m 

�H!: ��� ��
!��H��  �$��3 �� O3�&8 	%� "U B6-'�� �����

 "���8 FB* �� ��"!��! o)-�� .���� F�+!� 3  �
P

��
! ��8�� O�$=���.

�-!%��� �� .u�� �$=C�� ! 
� �� b
� l��8�� �
E 9� �D)

F�8 	

-�
������ �i6R �	� �� ���^� 
 3 O,�� 9�b

3%��-
 	IJ B�? 3 F��
� 9B
�� �� ��Q% F�+!� O�$=��� �

%���� �/���� "-��]N� JJ�KXMKa[. A�#� "U �
-��%�� �� 

��
=�� B
1 �� ��8�� .���* 	%�8 �B�* ���Q
� 9B
�U 3 

"U B!����� �PB!� ;�� �%���^� n%��8  3� �� 

F�8 	

-�
����� �
7�8 �=�� ���� "� �
$�R ;% �� 

��B!��hP.

$=��� ��C �8,�� �%��/� b
! �� F�8 	

-�
����� l��8�� �� 

� "U ���� �Uh� �
�6R 3 �8,�� 	� ��%�-! 	% �� �% "-��

�� !��! �+� �� O�$=��� �%�� C �S%��: �� "U ,�� )JN �

KK( <3�! �)N ( 9�-�)Q!� 3)KN (h� F�+!�%���� �"-���%

����. �%���^� �D)E 	
Q!�
� F�8 	

-�
����� "� 9���� 

 �8,��  ��� �6$� ��_) �3B�µmol/LT[/K (��� 9�!� �� .

6z��
 ���� �D)E 	
Q!�
� 9���� �9�!� �� "�%�/� �� 	

 	
��-%3 3 O,��IJ B	
%��  �8)8�8 "�
 4nmol/LKK/a

 3pmol/L ``/I[ (B6-'��.�� �D)E  �8,�� 

F�8 	

-�
������ 9���� �� � 	-��P �D! �� �� B!��8 

�� O3�&8 ��B!� �D! �� i6R 3� j� �9B� 
 3 9<3�-�� 9�b

3%��-
�� 	 R�8 9B� 
 ���P "]JN[.

F�8 	

-�
����� �� ��� 	S�� �8 	�� ����� �� �8,�� 

+
-!C 	
!�
8�-�
� �
=�$� >��U β��-6� � B'�� ]KL[ .

 9�
����&=�� i!��8  ��� ��%b!: 	%� ��y� 	

-�
�����

F�8���  �3�( 	
!�
8�-�
� "�  . "-���3 >%�b�� 	
6z��

 	� "�F�8 	

-�
����� >��U �� l��8�� �� ��� 	S�� 

 B'�� "
)U ��S)�*]Ja �K[[ . �8,�� �D)E 	

-�
�����

F�8	��  ����� �� �� �8
%�� �D)E "� B!��8 F�� O,�� 	

2 Cystathionine β-Synthase
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* 7�����89�94 0�
 8:/ ;<8 �� �=9� >��9? 08���.. �%U

]K`[ 	
��-%3 ����U ]�
' >%�b�� 3 IJB+
-! �� C ��� 

 ���P 4�-6� 	�� �����  �� ��3� �� 	
��-%3 	%� }hR

]KT[.

 	
��-%3 3 O,�� ��� �� ��D-!� "U "!�P 9���IJB F�� 

���^� �D)E ���%F�8 	

-�
����� c�d$� ���! 

B6-'��]X[[�� �� ���� "?% ��� O�$=��� �]JJ�Ka �Na �

NI[. �H68 [/I % 3J/LT % 3 O,�� �$
�_ �%��/� ����� ��

 	
��-%3IJBB!��� ���� �� .

 3 9B
�U ��Q
� 	
� l��8��	

-�
�����F�8  3 ��k�

6$��"? ��� ��� �� .u�� �%�-! �� ��% O�$=��� �]N �JJ �

KI �KJ �NJ[!����� �����  .��U3��� ��Q
� �7� e
�� 

 	-�� ,�� �� 9B
�U	

-�
�����F�8  �� ���� F�)$��! 

�� l��8�� 	%� B6m O,�� �D)E 9��� �-�U �� B!��8]NX[

	
��-%3 3IJ B F�� ]NK[ ���� f
(�8  ��Q
� ����� �� 

��'."? �+!: �� 9�!� "� ���! b
!  ��Q
� 9���� Bu�� 

��� �8,�������� �D)E O3�&8 
-�

	���^�   9���� ��

 �� 9�!� 3�� 9��8  3 O,�� ���� �D)E A^-0� ��

 	
��-%3IJB3 ! 
bR�8 ��Q
� 9B
�U 
���! ".

��9�!� $=��� C�� � ��  ��� �6$� ��_ "� 	

-�
�����

SBP 3  DBP �H68 l��8�� 	%� 9���� �� ��� �'�� l��8�� 

 ���� ��DBP��� ��� �6$�  . "U ���Q6�BMI"� 	� 3 

 9�0���� �� 	

-�
����� �7� 9�!� �� �B!B' ��3b�� �B�

��� ��� �6$� �=�-�
�� �=�-��%� 9�0���� �� "U �=�� �� 

�'�B!  ��� �6$� �7� . 9���� ��!
� b%"���� 	��� �6$� 

����B!��!  .Brattstrom 9���S�� 3 ]NN[ l��8�� "� b
! 

 9�
� ��k�BP 3 	

-�
�����F�8 !� "-'�� ���'�  	%� ��� B

�B66U �3B��  ���
p-�  ��� e
��8 �� i� l��8��
 �t� 

B' .$=��� ��CHordaland]N[� l��8�� 
 9�	

-�
�����

F�8��� �B' ���bP ��k� 9�0 ���� 3 ]JJ �KJMKa[ .

=�� ���"? �%�� O�$=���  9�
� �_��8�� �
� BP 3 

	

-�
�����F�8  B!� "-��
! ]JJ �NL[.�
 9�bBMI ��

$�R
�"$=��� ���� ������ �D)E �� 
-�

���� F�8 	C

$(
o3 ��k� =�6$� ����  �'�� .Koehler 9���S�� 3 

]N[[ o
$( 3 ��k� l��8�� "� b
! BMI 3 	

-�
�����

1 Confounding variables

F�8���U ���'�  ��� B!�Lussier Cacan 9���S�� 3 ]NL[ �
� 

B6-��
! �_��8��.

.)* ��B' "-0�6' j �S
-!< "� ^-��\
� -�
������
 ���6


 "��)� ��
����C677T O,��3�B
���-8 .
-� 9< �� 

 ��-U3��)MTHFR(���'� �B' "U �O�Q%����� ����� �� 

�D)E-��% >%�b�� C	

-������3 �-'�!  A�#� �� i� 

�hE �B����  �B%��P���]N`[.c��� �� �� "-��%$=��� "

� ��9��=: ,� %. �)u� �=��-���
������\
�-
��6
�

Q!�Qm� ����U 3 9B
�U ��Q
� �
D! �PB!� ;��

 	
��-%3 c��t��!IJB! 3 O,�� 3 
b 4
�: ��
=���-�

B%�j-�
����� 
	
�B' ����'�� B!�3 "U �+!: �� � �� 
 �

%�� 1����� 9�B!��� -�
������\
� "� ^-�� 
��6
 �D)E �

	

-�
�����F�8  ,�� ���!)* 9��6* "� �S
-!< .���* � .

 �-�U�7���B' "-��P �D! �� B!�]NT[.

-�
������\
�
"�8� 3 ./-��  ����0 .��* ;% ��6
 ��

��)�  ��  ���
� "� ^-��M��� ��3�* ]NT[ . .u�� �%�-!

 ���� O�$=��� ��– 9��! �)�� �Q! �B6%: 3  B��' 

�� "U B6��mol/L µN �� >%�b�� 	

-�
�����F�8 

� l��8�� �� ��� 	S�� �Na %≥ "� ^-�� ��0 >%�b�� 

 B'�� ��3�* ;
83�)S��3�8:  ��  ���
�]JK[ . ;% |��
0�

l��8�� dose – response 	
�  �� 	

-�
�����F�8  3 

 �B%� �!3�U 23�*  ���
� "� ^-�� 9����
� �� �
� 3 ���

 ��� �B']La[ . >/! �� B'� "� 3� B���' �8�� ��


-�
�����
 .��* ;% 9��6* "� 	  ���
� ./-��  �� ��0

 ��3�*  ��]K �JK[ �-H� ��� "� ��
! �3 .���* �0�6' 

 f�� �� �7�� �

p8 .���	

-�
�����F�8  c���� 

����'.

��� ��  "U B!� ���� 9��! �-
$�R O�$=��� ��
0�  ��

 �� �7�� .��* 	%�-�H� O,�� 	
%�� �D)E


-�
������\
�
 ��� ���-� �8 o
&0 ��6]JN �LI[ . ��

 .���* 	

$8 AB� �� �B' F�+!�  �� >�3@� 4)E� �"+
-!

 �D)E �� �7��	

-�
�����F�8  bU��-� O,��  3� �� 

B!� �B%��P . 3 O�+%b�� 3 ��
� A�#� �%�
���pR ]�68

B� �8 ��%�hE �%<� O,�� |,��-�� ��/� O3�&8 % �

�����
-�

� �� �� 	
�����? 9�  f
(�8 9�HR o)-�� 

2 Graded

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
11

 ]
 

                             8 / 12

https://ijdld.tums.ac.ir/article-1-376-en.html


����� ����	 
 ��
�� ���� .�
�������� ��
� ��)  ��
 !"(�%�

��B��.�� �%�hE �%<� �� O,��  ,�� A�#�  B!��8

 >��U �� ����� >/!	

-�
�����F�8  "-'�� ���^� 

B'�� . >��U ��%�µmol/LX �D)E �� 	

-�
�����F�8 

  ��  ���
� "� ^-�� ��0 >��U �� l��8�� �� ��� 	S��

 ��)� ;
�S�%�)IHD ( 9�b
� "�IL% �/�* B%�3 ����3�8 �

)DVT ( 9�b
� "�JN% "-S� 3 )stroke ( 9�b
� "�JK %

���P]LJ[.

A�#� "U ��� ���� 9��! |��
0� "$=��� ;% µg/d Jaa

 �� "!��! 4)E� �� �% 3 F�� O,�� ���U �D)E �&�  ���

 	-'�B��Q! 	
%�� �D)E	

-�
�����F�8  ��� ���U�! �

]LX �LK[.�S� A�#� 3  �;
=�� B
��  3�� �%�hE  ��

,�� �
$(3 ~^u� �� O,�� A�#� �� �8�7�� �9B� O

 �����hE �� ��R�� �$
�_]LN[ . O^E �
0�  ��� �6E

 �D)E ]�
' ���Q' ��_ "� �S%��: �� 9: O,�#t� 3

  ,��	

-�
�����F�8  ���� 	
%�� �D)E �� ��8�� "U �� 

 ���! ~^u� ����]LL[.����6� %� �D! "� 	� �7� 	

$8 B�� 

�� �� �%�hE ����  ��� �6E �D)E  3� �� O,

	

-�
����� F�8"$��R F����=3� �� %�� � �H� 

-'�BH��–!���� ����U B'�� .

�+!: �� �>�3@� 	%�  "U %$=��� 1C 9�S�� ���� �$�/� 

�)* ���3� 	

$8 3 ���%���–�=�)$�
��3: ��! ����� ��.

� ���6�%	 .���* 	

$8 ��D6� "� �-�
�  �� >�3@� F�+!� 

 �� �7���	

-�
����F�8  �� F���� 3 o)-�� ����� �� 

 ���
� "� ^-�� ��0 q�$� ��)�  ��–��3�* �
 ��H6�

�����P .

   "U 	%� �!�%�� 	��  "� "R�8 �� %  ��� "�-��    	�%� �� .�u�� 

�>�3@�     B�� �� �D! "� 9���-�        �� �8��^�u� ����*� ��� 

  j�
'  ������ �PB!�         � "�D�^� .���� �%��-! "��      ����H� �� 

  ��^����*�   ���% ��� "$��R  .       B�%��� �� ���  �� "-��%

           "�� ��  hp� ���%�� >%�b�� 3 "%hp8 �
$(3 ���H� j�/=��

        .���* 9��6* "� ��Q
� A�#� o��8 �����  �
Q�
� �7��

   9����
� ��   q�$� ��       ��)�  ��  ���
� "� ^-��  ,�� ��0

–���� �%�S� ��3�*  .

 B$�  �3�( F�B������3���  ��� �6E �� O^E  ��

�� �;
=�� B
�������U �%�� B6!��� . �� �)u� jb
Q!�

1 Cause – and – effect

�6E F�+!� � ��� O�R�� �� 3 ��#* C=�= {%�/! >��U

 ���
� ]��3 >��U  B$� 9�_�� "� ^-�� 3 ��)�  ��

3� �� "U ���B6_��8�� �� 9B� O,�� �
$(3 ��  .

�
/����6E �� .u��  �� ����� >��U �6$% � ���

 ����U ����^� F�8 	

-�
����� 9��b�� >��U 3 O,��

"����% B6���0 ���! "$��R �� �*��.

���Q+1�21

             ����3@� ~�_ B6m �� �S% 9��6* "� "? "$=��� 	%� CR���

   4=�� ��»        4)�  ��  ���
� ��� ��0 .���* ����� j<3��

 23�* 3 «        ��-
$�R O�/
/t8 ��Q%�� >'�� �t8 C/�6� ��

    9���H8 �H') �/�6�  CI[ (         O�����-*� .�t� �� "�-��% 4�
8�8

~�_         ��  b%� "��!�� 3 �%�%B� 9����� ���Q�!�� 	
�  ��

  ���IX`I              3 b�%� 93�� �B�E O��/
/t8 b�U�� ���
-0� �� 

          ���� "�-��P ����� 9��H8 �S'b� F�)* ��Q�!�� ��
=���-� .

              C!�����=� O����� �� B�!�� ��� F�, ���0�� e
/t8 �3�P

    �� ����  �-'�'  ��: }�6R       O��/
/t8 b�U�� ��Q��%���: 

 3 �BE      B%��! �@%3 �!���B� 3 �S�8 ��
=���-�  .   �� 	
�6z��

������  ��d�� 3   �u 
!��C    C/�6� 	
6U�� I[   9��H8 �H' 

����R���   ���� �� 9���6-��  3 �d���8 ���%�H! �<3���� 	��%�.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
11

 ]
 

                             9 / 12

https://ijdld.tums.ac.ir/article-1-376-en.html


���
3 4 
 �����5( :6
* 7�����89�94 0�
 8:/ ;<8 �� �=9� >��9? 08���.. �%"

S5T�
1. Sipponen P, Laxen F, Houtari K, et al.  

Prevalence of  low  vitamin  B12  and  high  
homocysteine in serum in an elderly male 
population: association with atrophic  gastritis 
and  helicobacter  pylori  infection. Scand  J  
Gastroenterol 2003; 38: 1209 -16.

2. Ford  ES, Smith  SJ, Stroup  DF,  et  al. 
Homocysteine  and  cardiovascular  disease:  a  
systemic  review of  the  evidence  with  special  
emphasis  on  case- control studies  and  nested   
case- control studies. Int  J  Epidemiol 2002 ; 31
: 59 –7. 

3. Graham IM, Daly LE, Refsum HM, et al. 
Plasma homocysteine as a risk factor for 
vascular disease. The European Concerted 
Action Project. JAMA 1997; 277: 1775-81. 

4. Refsum H, Ueland P, Nygrad O, and Vollset 
SE. Homocysteine and cardiovascular disease. 
Ann Rev Med 1998; 49: 31- 62.

5. Nygard O, Vollset SE, Refsum H. Plasma 
homocysteine and cardiovascular risk profile.
The Hordaland  homocysteine  Study. JAMA
1995; 274: 1526 – 33.

6. Bendich A, Deckelbaum RJ, eds. Preventive 
nutrition: the comprehensive guide for health 
professionals. Totowa, NJ: Human Press Inc, 
1997: 193-223.

7. Selhub J, Rosenberg IH. Folic acid. In: Ziegler 
EE, Filer LJ, eds. Present knowledge in 
nutrition. 7th ed. Washington, DC: ILSI Press, 
1996: 206-19.

8. Kuller LH, Evans RW. Homocysteine, vitamins 
and cardiovascular diseases. Circulation 1998;
98: 196-8. 

9. Danesh J, Lewington S.  Plasma  homocysteine  
and  coronary  heart  disease:  systemic  review  
of  published  epidemiologic studies. J  
Cardiovasc Risk 1998; 229 – 232.

10. Eikelboom JW, Lonn E, Genest J, Hanjey G, et 
al. Homocysteine and cardiovascular disease: a 
critical review of the epidemiologic evidence. 
Ann Intern Med 1999; 131: 363-75.

11. Clarke R, Collins R. Can  dietary  supplements  
with  folic  acid  or  vitamin B6  reduce  
cardiovascular  risk? Design of clinical trials to 
test the homocysteine hypothesis of vascular 
disease. J Cardiovasc Risk 1998; 5: 249 –55.

12. Jacques PF, Kalmbach R, Bagley PJ, et al. The  
relationship  between  riboflavin  and  plasma  
total  homocysteine  in  the  Framingham  
offspring  cohort  is influenced  by  folate  status  
and  the  C677T  transition  in  the  
methylenetetrahydrofolate  reductase  gene. J   
Nutr 2002; 132: 283 – 8. 

13. Daly LE, Kirke PN, Molly A, Weir DG, et al. 
Folate  levels  and  neural tube  defects,  
implications  for  prevention. JAMA 1995; 
274:1698 – 702.

14. Lindenbaum  J, Healton  EB,  Savage  DG, 
Brust  JC, at  al. Neuropsychiatric disorders  

caused  by cobalamin  deficiency  in  the  
absence  of  anemia  or  macrocytosis. N Engl J 
Med 1988; 318: 1720 – 8. 

15. Nygard O, Refsum H, Ueland PM, et al. Major 
lifestyle determinants of plasma total 
homocysteine distribution:  the Hordaland 
Study. Am J Clin Nutr 1998; 67: 263 – 70.

16. Houlston RS, Tomlinson IPM. Polymorphism
and Colorectal Tumour Risk. Gastroenterology
2001; 121: 282 – 301.

17. Lucock M, Daskalakis I. New perspectives on 
folate status: a differential role for the vitamin 
in cardiovascular disease, birth defects and 
other conditions. Br J Biomed Sci 2000; 57: 254
– 260.

18. De Bree A, Verschuren WMM, Kromhout D, et 
al. Homocysteine determinants and the evidence 
to what extent homocusteine determines the risk 
of coronary heart disease. Pharmacol Rev 2002; 
54: 599-618.

19. Andersson A, Brattstorm L, Israelsson B, et al. 
Plasma homocysteine before and after 
methionine loading with regard to age, gender 
and menopausal status. Eur J Clin Investig
1992; 22: 79- 87.

20. Norlund L, Grubb A, Fex G, et al. The increase 
of plasma homocysteine concentrations with 
age is partly due to the deterioration of renal 
function as determined by plasma cystatin C.
Clin Chem Lab Med 1998; 36: 175-178.

21. Giltay EJ, Hoogeveen EK, Elbers JM, Gooren 
LJ, et al. Effects of sex steroids on plasma total 
homocysteine levels: a study in transsexual 
males and females. J Clin Endocrinol Metab
1998; 83: 550-553.

22. Jacques PF, Bostom AG, Wilson PW, et al. 
Determinants of plasma total homocysteine 
concentration in the Framingham Offspring 
Cohort. Am J Clin Nutr 2001; 73: 613-621.

23. Jacques PF, Bostom AG, Williams RR, et al. 
Relation between folate status, a common 
mutation in methylenetetrahydrofolate reductase 
and plasma homocysteine concentrations.
Circulation 1996; 93: 7-9. 

24. Boushey CJ, Beresford SA, Omenn GS, and 
Motulsky AG. A quantitative assessment of 
plasma homocysteine as a risk factor for 
vascular disease. Probable benefits of increasing 
folic acid intakes. J Am Med Assoc 1995; 274: 
1049-1057.

25. Selhub J, Jacques PF, Wilson PWF, Rush D, 
Rosenberg IH. Vitamin status and intake as 
primary determinants of homocysteinemia in an 
elderly population. JAMA 1995; 270: 2693-8. 

26. Brattstorm L, Landgren F, Israelsson B, et al. 
Lowering blood homocysteine with folic acid 
based supplements: meta-analysis of 
randomised trials. Br Med J 1998; 316: 894-
898.

27. Wald DS, Bishop L, Wald NJ, et al. 
Randomized trial of folic acid supplementation 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
11

 ]
 

                            10 / 12

https://ijdld.tums.ac.ir/article-1-376-en.html


����� ����	 
 ��
�� ���� .�
�������� ��
� ��)  ��
 !"(�%�

and serum homocysteine levels. Arc Intern Med 
2001; 161: 695-700.

28. Bergmark C, Mansoor MA, Svardal A, and de 
Faire U. Redox status of plasma homocysteine 
and related aminothiols in smoking and 
nonsmoking young adults. Clin Chem 1997; 43: 
1997-1999.

29. Pryor WA and Stone K. Oxidants in cigarette 
smoke. Radicals, hydrogen peroxide, 
peroxynitrate and peroxynitrite. Ann N Y Acad 
Sci 1993; 686: 12-27.

30. Mansoor MA, Bergmark C, Svardal AM, 
Lonning PE and Ueland PM. Redox status and 
protein binding of plasma homocysteine and 
other aminothiols in patients with early-onset 
peripheral vascular disease. Homocysteine and 
peripheral vascular disease. Arterioscler 
Thromb Vasc Biol 1995; 15: 232-240.

31. WHO MONICA Project Principal Investigators. 
The World Health Organization MONICA 
Project (monitoring trends and determinants in 
cardiovascular disease): a major international 
collaboration. J Clin Epidemiol 1988; 41: 105-
14.

32. WHO MONICA Project. Geographical 
variation in the major risk factors of coronary 
heart disease in men and women aged 25-64
years. World Health Stat Q 1988; 41:115-37.

��.����  ���� ��  ~ ���  � ���������
   ���! �� �  F  �

^*B=��%6� A  .$=���C   � ��0 .���* 
���  ��  

    $�R �� 23�* 3 4)�
    �� >�'�� �t8 �%  ���Q

/t8
 $�R O�/
 9��H8 � :���_� ���:     �3� 3 

P "��!��!��
�  .��)+�C� %= 3 �����
\��
� B��%9��


����3��j��)3%��! �@C
:(�
M��.

��. c ����B+� . �, ��%!�+� }  .��%  /t8 ���Q
 O��/

$�R
� :�����?     ���� >�3@� 9��?    ��/8��  

"��$��R ��^��� .��)+�C� %= 3 �����
\��
� B��%9��


����3��j��)3%��! �@C
:(
M� .

��.c ����B���+� �� �B6�����' .=�����? ���c . �~

  ��R �A 1)����
B   ��R�� ��  �%    �� �)!�\�� "

� ������ .)t8��
3 .%��P@�����  $�R 
��-� 3 

���� {0���' ��#��-��  M*����-R����/�6� C
�

����H��' 9����H8  :��%/t8 ����Q
$�R O���/��
 �

   d�'b� F�)* ��Q�!���  9���H8  . �)+�C � %   3 ����

=
\
� B%9��
����3��j��)3%��! �@C
:(�M
�.
36. Freidewald WT, Levy RI, Frederickson DS. 

Estimation of the concentration of low-density 
lipoprotein cholesterol in plasma, without use of 
the preparative ultracentrifuge. Clin Chem
1972;18:499-502.

��.��� �~ ���������������� �c 
��! �� �  �F 

�&' �� �����%�, �] %!�+�}  .�����

����� f��
-�

3 3 O,�� �F�8 	%��-
 	B12

$�R ��
�H' � ��M��=��C	?�� ��% ��Q

/t8
$�R O�/
-�d'b� F�)* ��Q�!�� �9��H8  .

)+�C� %= 3 ���
\
� B% 9��
����3��j��)3% �@

��!C
:(  M

�.
38. American Diabetes Association. Clinical 

practice recommendations 1997. Diabetes Care
1997;20 (suppl):S1-70.

39. Alfthan G, Aro A, Gey KF: Plasma 
homocysteine and cardiovascular disease 
mortality. Lancet 1997; 349: 397. 

40. Ganji V, Kafai MR. Demographic, health, 
lifestyle, and blood vitamin determinants of 
serum total homocysteine concentrations in the 
third National Health and Nutrition 
Examination Survey, 1988–1944. Am J Clin 
Nutr 2003; 77: 826-33.

41. De Bree A, Verschuren WMM, Blom HJ, 
Kromhout D. Lifestyle factors and plasma 
homocysteine concentrations in a general 
population sample. Am J Epidemiol 2001; 154: 
150-4. 

42. Rasmussen LB, Ovesen L, Bulow I, Knudsen N, 
Laurberg P, Perrild H. Folate intake, lifestyle 
factors, and homocysteine concentrations in 
younger and older women. Am J Clin Nutr
2000; 72: 1156 – 63.

43. Koehler KM, Baumgartner RN, Garry PJ, Allen 
RH, Stabler SP, Rimm EB. Association of folate 
intake and serum homocysteine in elderly 
persons according to vitamin supplementation 
and alcohol use. Am J Clin Nutr 2001; 73: 628-
37.

44. Jacques PF, Rosenberg IH, Rogers G, et al. 
Serum total homocysteine concentrations in 
adolescent and adult Americans: results from 
the third National Health and Nutrition 
Examiniation Survey. Am J Clin Nutr 1999; 69: 
482-9. 

45. Arnadottir M, Hultberg B, Nilsson – Ehle P, 
Thysell H. The effect of reduced glomerular 
filtration rate on plasma total homocysteine 
concentration. Scand J Clin Lab Invest 1998; 
56: 41-6. 

46. Gartler SM, Hornung SK, Motulsky AG. Effect 
of chronologic age on induction of cystathione 
synthase, uroporphyrinogen I synthase, and 
glucose–6–phosphate dehydrogenase activities 
in lymphocytes. Proc Natl Acad Sci USA 1981; 
781: 1916-9. 

47. Guttormsen AB, Ueland PM, Svarstad E, 
Refsum H: Kinetic basis of 
hyperhomocysteinemia in patients with chronic 
renal failure. Kidney Int 1997; 52: 495-502.

48. Tucker KL, Selhub J, Wilson PW, Rosenberg
IH. Dietary pattern relates to plasma folate and 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
11

 ]
 

                            11 / 12

https://ijdld.tums.ac.ir/article-1-376-en.html


���
3 4 
 �����5( :6
* 7�����89�94 0�
 8:/ ;<8 �� �=9� >��9? 08���.. �%�

homocysteine concentrations in the 
Framingham Heart Study. J Nutr 1996; 126: 
3025-31.

49. van Asselt DZ, de Groot LC, van Staveren WA, 
et al. Role of cobalamin intake and atrophic 
gastritis in mild cobalamin deficiency in older 
Dutch subjects. Am J Clin Nutr 1998; 68: 328-
34.

50. Ardawi MS, Rouzi AA, Qari MH, Dahlawi FM,
Al – Raddadi RM. Influence of age, sex, folate 
and Vitamin B12 status on plasma homocysteine 
in Saudis. Saudi Med J 2002; 23: 959-68.

51. Ma J, Stampfer MJ, Hennekens CH, et al. 
Methylenetetrahydrofolate reductase 
polymorphism, plasma folate, homocysteine, 
and risk of myocardial infarction in US 
physicians. Circulation 1996; 94: 2410-6. 

52. Bostom AG, Culleton BF. 
Hyperhomocysteinemia in chronic renal 
disease. J Am Soc Nephrol 1999; 10: 891-900.

53. Mansoor MA, Kristensen O, Hervig T, et al. 
low concentrations of folate in serum and 
erythrocytes of smokers: methionine loading 
decreases folate concentrations in serum of 
smokers and nonsmokers. Clin chem 1997; 43: 
2192-4. 

54. Piyathilake CJ, Macaluso M, Hine RJ, Richards 
EW, Krumdieck CL. Local and synthetic effects 
of cigarette smoking on folate and vitamin B12. 
Am J Clin Nutr 1994; 60: 559-66.

55. Brattstrom L, Lindgren A, Isrelsson B, 
Anderson A, Hultberg B. Homocysteine and 
cysteine: determinants of plasma levels in 
middle – aged and elderly subjects. J Intern 
Med 1994; 236: 633-41.

56. Wollensen F, Brattstrom L, Refsum H, Ueland 
PM, Berglund L, Berne C. plasma total 
homocysteine and cysteine in relation to 
glomerular filtration rate in diabetes mellitus. 
Kidney Int 1999; 55: 1028 – 35.

57. Koehler KM, Romero LJ, Stauber PM, Pareo –
Tubbeh SL, Liang HC. Vitamin 
supplementation and other variables affecting 
serum homocysteine and methylmalonic acid 
concentrations in elderly men and women. J Am 
Coll Nutr 1996; 15: 364-76.

58. Candito M, Bedoucha P, Gibelin P, Jambou D, 
de Franchis R, Sadoul JL, Chatel M, Van 
Obberghen E. Fasting, postprandial, and post–
methionine–load homocysteinaemia and 
methylenentetrahydrofolate reductase 
polymorphism in vascular disease. J Inherit 
Metab Dis 1999;22: 588-592.

59. Rauh M, Verwied S, Knerr I, Dorr HG, 
Sonnichsen A, Koletzko B. Homocysteine 
concentrations in a German cohort of 500
individuals: Reference ranges and determinants 
of plasma levels in healty children and their 
parents. Amino Acids 2001; 20: 409-18.

60. Nygard O, Nordrehaug JE, Refsum H, Farstad 
M, Ueland PM, Vollset SE. Plasma 
homocysteine levels and mortality in patients 
with coronary artery disease. N eng J Med 1997; 
337: 230-6. 

61. Selhub J, Jacques PF, Rosenberg IH, et al. 
Serum total homocysteine concentrations in the 
Third National Health and Nutrition 
Examination Survey (1991-1994): population 
reference ranges and contribution of vitamin 
status to high serum concentrations. Ann Intern 
Med 1999; 131: 331-9. 

62. Golbahar J, Bararpour H. Normal range of total 
plasma homocysteine concentrations in 
Southern Iran. IJMS 2003; 28: 139 – 142.

63. Jacob RA, Mei – Mian W, Henning S, 
Swendseid ME. Homocysteine increases as 
folate decreases in plasma of healthy men 
during short – term dietary folate and methyl 
group restriction. J Nutr 1994; 124: 1072-80.

64. O'Keefe CA, Bailey LB, Thomas EA, et al. 
Controlled dietary folate affects folate status in 
non pregnant women. J Nutr 1995; 125: 2717-
25.

65. Cuskelly GJ, Mc Nulty H, Scott JM. Effect of 
increasing dietary folate on red cell folate: 
implications for prevention of neural tube 
defects. Lancet 1996; 347: 657-9. 

66. Jacques PF, Selhub J, Bostom AG, Wilson 
PWF, Rosenbereg IH. Impact of folic acid 
fortification on plasma folate and total 
homocysteine concentration in middle – aged 
and older adults from the Framingham Study. N
Eng J Med 1999; 340: 1449-54.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
11

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            12 / 12

https://ijdld.tums.ac.ir/article-1-376-en.html
http://www.tcpdf.org

