
���� ��� 	
���� 

���� �������� ����� ���  !�"#� 

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

/0�1�(#'�� ���2" 343	56789�:;)��%&4:=4(

*?@"#� ��@�'*( 3?@"#� ,��- ��.�'*( 3��.�A B�&��  3#�$CD 

E-mail: momohaddes@yahoo.com  

!/�$&E�CD�* !�� 1�����
SNP-43 BF �*Calpain-10 G�$�" �&��( �& 

�( �( H�' B�I��&�JK ��L2�!M$" 
!��$5& 	2���4N�5
 !C)I
��/ 3!��&(�*9*3O$� $67��':�$M 0P� 3B*��/9!C' O$�* 3���83

B��'�Q�/ �R$��-;3�(*�$@�- !�-$CS*T

4��$A!'��'* U�)'F3G&* ��@��������/ 
9��.���
�K � !2�"��& ��$A#�$CD !@"#� ,��- ��.�'*( 3!@"#� ��@�'*( 3!��V�& W�� 

:��$A #�$CD !@"#� ,��- ��.�'*( 3	��2�� #S$
 3!V�@V�
 � !V��/ 
8X5D #S$
�+�X���� ���  ?����( Y����� ���� 3���  ?@"#� ���� ��@����� 3����@"#� ,��- ��.�'*(!$%"�& 

;
K ��$AB*�2� !@"#� ,��- ��@�'*( 3�"*�%& ��@�'*( 3WF�V��
���* � �� 
TW��2�& ��$A#�$CD !@"#� ,��- ��.�'*( 3!@"#� ��@�'*( 3!� *( W�� 

���@Z 

	��
�:P)&* !@�)'F (*�L)/* G)��� �%� ,�'F �($)�A W�I)��[H�' �&��( 	&9��L2� �(3\�)]
 W�� �( *� !D��6)
 ���)' B��S�D

($&�/* 	)"* ._*$� * Calpain10 &	P)&* ����S�L)�
 BF U� B*��-[H�' �&��( 	&9	�`�' �(NIDDM1 �/* ��" 	) ��".G�* �* a��

!�� E�CD�* G��LD 	LV�Q
B�$)��* 1�����
:)SNP-43(BF �*calpain10 H�' �&��( W��2�& �&9!
�"�&.

b�� � (*�
 ��:�( (��
 	LV�Q
 G�* �W���"4c9 � !)&��( ($�4cc ��($A !/�$& !M$" B�I��&�JK B�)/* �( 1V�/ ($� .d�D�'F W��

!�� G�* \�)]
BF �* 1�����
calpain10 b���* �(�6)/* �&PCR-RFLP W*$& U�)�IV B��/$A� � W�S ��eI
 B�
�K �* � �" G��LD

�(*( f��5D��($A �(�6)/* ��.

	)��� ��:!�� !h�D�'F i���D����
 BF 1�calpain10 d�D�'F W*$& 0$)�S ��$A �(W��A/G  ،G/G ،A/A 	&��D$D44)44�7�((3jT

)jT�7�((�:):�7�(((�& .d�D�'F i���D��2�& ��$A �( ��k)=/T�7�((3=;)4/=:�7�(($67 �(�& .fVK !'*�*$�G(*$�* G�& �(

�' *� W�*(��L
 aP) * 1V�/ (*$�* 	& �C�' ��2�&!
 B�(*( )c:k/cP=.(

	I�)'W$�A :fVK G)"*( 	S �I'K �* GP)&* ��)S�� U���[!
 *eV 3�/* ��" 	)�$A $m' �( �( H�' �&��( 	&!�� 	S �6A B*�D 1�����
8:�*

BFcalpain10 (�*( �( H�' �&��( W��2�& �& W�*(��L
 E�CD�* !M$" B�I��&�JK ��L2� �(.

W���S B�AF*�:Calpain103SNP43 H�' �&��( 393PCR-RFLP،!M$" B�I��&�JK 

	V�X
 �����( :4/T/j=�	V�X
 b$�e� :T/k/j=

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

6-
08

 ]
 

                               1 / 8

http://ismj.bpums.ac.ir/article-1-311-fa.html


:T /���� �� 0�/#'�� ���2" 1�(4/��%&4:=4 

	
�X
 

�& 	S �/* U�V�&�)
 � BF�$)� W��2�& U� �&��(

!
 ��$& B� ��M nQ/ o�*#�* ,�- +��7 �( � ��S

3W��S 	& $I�
 B�
�( 	)@/ 3!C�M � W���S W��2�&

& ��
* o��S � �� iQM 3W#p
 B*��2�& �( !A�'� 	

!
 (�" )4.(i��" �&��( W��2�& �( W��2�& G�$D

!
 B�%��"�& )9(	SG�V��'* (�C' �� � (�C2q $r* �(

 0P) * �� �W($@�2- & G�V��'*	(���!
��K ):(�

�/* o�*#�* 0�` �( BK H��" )T�8.(

W$�& i
*�� $& *� !��.�/ 	��#� �&��( W��2�&

!
 f�25D��q )T�k(.0�/ �(4==c 3=k/kB����


	& 	)�� �/( �* $2- 0�/	& !'*�D�' � s$
 ��- f�V(

�/* �(�& �&��( )j(.+�
*�M* 	t'��Z 

W$�.��� �* �( ����SG($�.' �*$M $m'�
 (��
3B*#�


H��" !'�%�* $)2S �( W��2�&�:c0�/ ����K 

	& �* o�&:TT 
�B��� $6' ��/� ��*�  )=(.�&��(

"H�' G�$��(3�* !@� �* � �(�& �&��( W��2�& H*�'*

i��"W��2�& G�$D�( �� ��L2�!'��'* W�� �/* );3

44 �=(.��$& �( !@�)'F f
*�- �( H�' G�$�" �&��(

��)�� f� ( )44�49(3B��' $� * +�LV�Q
 �

�(*( BF �( !'�A�'�A 	S �'*Calpein-10 	& $I�
 3

H�' �&��(9!
(�" )434:�4;(.BF

Caplein-10 	& �� !D��C-CAPN 10 W�� $& iM*�

 ,���
�$S2q37.3 �&��( W*$& ���'�S BF G�)�]' 3

H�'9!
	& 	S �"�&0�&$u 	Q/*� 3,�'F i�/� W$A

�" !��/��" )4;(.BFCaplein-10 @�!BF �* W��

P)&* ����S �L)�
[H�' �&��( 	&9�( H�$" G/ �&

�/* !V��'��
 )4(.BFCaplein-10 �* !@� W�v-*

�/* !V��/ B��( W����wD�$� �(*�'� .1�#'K G�* ��

!
 W��$R !V��/ (�L)
 W��($@�2- W*$& ��"�&

&	_�2�X)�
 	S W��� $��/ ��) �/ � ��V�L�

G�wD�$� f��LD *� �� )Modulate (!
��S )4k.(�(

!.)�C2� x� SNP43 BF �*Calpain-10 

)
 +�LV�Q
�/* ��" ,�I'* W(�L )9T�4j(�* 	S

��LR� $m'!2��M* W�� ���L2� 	& !)��C" W(*�'

��P- � 	)"*�' B*$�* �$u 0�2" !D��6)
 ���)' BK $&

 B��' *� �( H�' �&��( �& !.)�C2� y�5V �* #�'

�(*( �'* .$& 	LV�Q
 G�* �( *eV ,�I'* �& 	S 1��" BK

(��
 	LV�Q
 U� �!�� G�& 	Q&*� W���" 1�����


SNP-43 0�2" ��L2� �( *� �( H�' �&��( �

1��( �*$M !/�$& (��
 B*$�* �$u.

b�� � (*�
 S��

W���" (��
 	LV�Q
 G�* �(4c9 � !)&��( ��2�& ($�

4c9	& 1V�/ ($�	'�2' ���"	�`$
 ��Z W$�A 3W*

& 	S ��($A !/�$&	�/( �* f�V( $6' �( +�-P�* B(*(

�S ��$A (*$�* �* ���)' ��/*$& f��5D � 	�#ID 30$)

4cc��$A ,�I'* 1V�/ ($� .	& (*$�* (��� W�����L


 �( 	S �/* !'��S f
�" (��
 ��$A W*$& 	LV�Q


!�/ �(��5
8c�Dkc�&��( W*�*( � ��)�� 0�/

 U"#� z/�D {�]�D ��`$& �( H�' G�$�"

W�����L
 	& 	��D �& (�u {])
 ADA)W�����L


�&��( G2I'* �@�$
K (	& 	��D B��& 0$)�S ��LR�

 |�*�- (��� � !�$
 W��*( 3B� ��M nQ/

!
��"�& .}�� ��$A �* (*$�* O�$  W�����L
 $SeV* 

�* ��D��C- :�* $)2S G/8c�* $)��& � 0�/kc30�/

�&��( $.�( H*�'* )!7�) * H*�'* � U� d�D �&��(

BK (	& !.)�&*� 3!��V�& W�����L
 ��`$&�$A��W�

(��� 3($� (�  +*��%~* ��`$& W�JK$�u !)�
�M

B��/��(*� 	X&�/ 	'�A$��!'�
�( !2�")B��S��S

D�	)�� �� � WF�V��(*� 3!�*$D��(*� +���/W*(�

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

6-
08

 ]
 

                               2 / 8

http://ismj.bpums.ac.ir/article-1-311-fa.html


&��$5!B*��@2� �!�� E�CD�* 1�����
SNP-43 �&��( �/:k

0P) * 	'�A$� (��� 3��" 	) ��" B��$/ (��� ��

 ,���/ W*�*( B*��2�& 3($� �( ��" 	) ��" !@�)'F

 ���"�S–�2�& � !V�.
�$SKW��'*$@'�� W�� .�(

(*$�* f
�" 	LV�Q
 	& (��� W�����L
 ���" ��$A

 W��&8c$�� �kc	'�A$� 	X&�/ (��� ,�- 30�/

� ($� (�  �( �&��( G)"*( 3�* 0�* 	��( B�.)�& ��

!L�C� #S��A f25D ��D � �)"�' B� ��M.G�2� �(

�* ��D��C- 	LV�Q
 �* O�$  W�����L
 ��$A :$)2S G/

 �*8c�* $)��& � 0�/kc30�/ 	& !.)�&*���$A�W�

(��� 3($� (�  +*��%~* ��`$& W�JK$�u !)�
�M 

B��/��(*� 	X&�/ 	'�A$��!'�
�( !2�" )B��S��S

D�	)�� �� � WF�V��(*� 3!�*$D��(*� +���/W*(�

3��" 	) ��" B��$/ (��� �� 0P) * 	'�A$� (���

($� �( ��" 	) ��" !@�)'F .G��t2� �* �*(��& B�'�

��" O��  	LV�Q
�'* .� G/ $m' �* 0$)�S ��$A (*$�*

�'�" ��])'* ��'�2� !)&��( ��$A �& ��� .�* B*��2�&

	L�*$
 G�& B�])
 W�/ �* ��" !�$L
 B�A���S

1V�/ (*$�* � B�)/* !� *(3	L�*$
 1V�/ (*$�* G�& �*

�])'* !M$" B�I��&�JK B�)/* ��.���
�K 	& ����S �

�'�".	'�2' ,�I'* W*$& ��$A �( $� (*$�* �* W$�A

���R��" �����( 	
�' .O*$])/* W*$&DNA �*

� �" �(�6)/* !Q�5
 B�  	'�2'DNA 	&b��

 �m�u G��LD W*$& � ��($A O*$])/* H�C"* U2'

DNA �e� G��LD � $)
�)��$)@h/* �* ��" O*$])/*

W��' )OD(9jc/9Tc�( 	S ��($A �(�6)/* 

	'�2' BK B*#�
 ��X5D G�* W��8/4�Dj;/4(�& .W*$&

!�� !/�$& B�$)��* 1�����
:BFcalpain10 �*

b��PCR-RFLP ��($A �(�6)/* .	��%& �* �L& W��/

PCR �* �(�6)/* �& 39cc�4cc,$A�'�'DNA 34

UD �`*� 3�*$2���9���
�$@�
MgCl2 3

9/c!��
 �* U� $� �* ���
dntp� �� ;/c!��
 ���


 3!7�) * W��$2�*$� O�� �*PCR �" ,�I'* .!V*�D

!�� $��@D W*$& !7�) * W��$2�*$� B�$)��* 1�����


:BFcalpain10  �* ��D��C-:

$2�*$�forward 5'- 

CACGCTTGCTGTGAAGTAATGC-3' 
$2�*$�Reverse 35'- 

CTCTGATTCCCATGGTCTGTAG-3' 
W*$& $�@��/�
$D ��.)/( 1�m�D !V*�D $��@D

!�� B�$)��* U����
:BFcalpain10 	&$�� ��D$D

��$A ,�I'*:

0�* 	�`$
:W�
( �& !�*�)&* B��/*��D�'(=8	&+�


8	X�M(.

,�( 	�`$
:f
�":;	/ �* f@�/ $� � �/* f@�/

(�" !
 f�@�D $�� o]&:

\V*�denaturation W�
( �&=8!)'�/ 	��( (*$A

	&+�
8;	�'�r.

��annealing  W�
( �&;=!)'�/ 	��(	& (*$A +�


:c	�'�r.

O�extention  W�
( �&k9!)'�/ 	��(	& (*$A +�


:c	�'�r.

,�/ 	�`$
:extention W�
( �& !��%'k9	��(

!)'�/	& (*$A +�
;	X�M(.

0�5
 �h/PCR ����AK 0F W�� $&9�7�( 

� �" �($& �'� W*$&��D* �* W#�
K �(�6)/* ���
�$& ,��

' (��
 	LQM $��@D �* �D 3�"m(($A f7�` B���2�* $.

0�5
PCR bp�488W�
( �(:k	& 	��( +�


4;�D4jD �5D �-�/�1�#'K $�rNsi-I � 	)�$A �*$M

0F W�� $& 	�`$
 G�* �* f7�` 0�5
 ����AK9

�" �($& �7�(.d�D�'F �& +�.���2� (*$�*GG ��

�*RFLP &	0�5
 +��7PCR 144-bp !M�&

!
�'�'�
 .+�.���2� �* �
* W��AA 	LQM �(

bp494�bp9:!
 f7�`(�" .�� +��5
 G�*

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

6-
08

 ]
 

                               3 / 8

http://ismj.bpums.ac.ir/article-1-311-fa.html


:j /���� �� 0�/#'�� ���2" 1�(4/��%&4:=4 

�*Run 0F W�� $& ����AK9�7�(3&		��/�

 ��D���
���'*$DUV �" �����
.

& +�-P�*	,$' ��$� �* ��
K �/(�*#�* SPSS 

)SPSS Inc, chicago IL ( o�*$� 4:	�#ID (��
 3

��$A �*$M W��
K f��5D �.i���D 	���X
 W*$&

 B�$)��* \�)]
 d�D�'F 	/ !'*�*$�:	'�2' �( W��

 B��/$A� � W�S ��eI
 B�
�K �* ���" � (��


 � �" �(�6)/* U�)�IVp-value �* $)@Z�Sc;/c

!�L
�" 	)�$A $m' �( �*(.

	)��� ��

$R�` 	LV�Q
 �( 3*�)&*4c9 ��( ($� !)&)o��
�K 	I�)' 	S

(�& �C�
 B�'K #S��A f25D ��D (�h/ �4c9 1V�/ ($�

)(�& !6�
 B�'K #S��A f25D ��D o��
�K 	I�)' 	S (�*

�'�" B��2� ��� � G/ $m' .(*$�* �* $6' �( +�-P�*

)��%' 	S ��� �/( �* 	LV�Q
 0�� �( 0$)�S ��$A��f��5D

 ��/*$&4cc ��$�e� ,�I'* 1V�/ ($� .& ���)'	��
K �/(

 0�5
 x�  �(PCR B�$)��* 	)��� $��@D:BF

calpain10 ����AK 0F �(9�7�( f@" �()4(�

0F W�� $& !2�#'K 	�#ID �* f7�` 0�5
 ����AK9

�7�( f@" �()9(/* ��" �(*( B��'�.

f@"4(0�5
 �����$)@V*PCR 488 �6�W*$& W��& $��@DSNP-43 B�$)��*:BF �*

calpain10 0F W�� $& ����AK9�7�( .���2" �(4�D44B��' �'�& (��� $��@D ����(

SNP-43 B�$)��*:BF �*calpain10 !
� �"�&NB��' � !6�
 0$)�S 	'�2' ����(L

!V�@V�
 B�� (�*�'�)/* $.'��'DNA �/* .�/* $2�*($2�*$� 0F G���� �'�&.

f@"9(0F W�� $& !2�#'K 1v� �* f7�` 0�5
 �����$)@V* ����AK9	'�2' �7�( W��

 ���2"8�44+�.���2� W��A/A +�.���� ���'�& $��/ �W��G/G !
��"�& .L

!V�@V�
 B�� (�*�'�)/* $.'��'DNA �/* .!
 $2�*($2�*$� 0F G���� �'�& �"�&.

)�/�.���2� !'*�*$� fVK W*$& !A)d�D�'FA/A (

	& !)&��($�u � !)&��( (*$�* G�& �( $67 �& $&*$& ��D$D

 �:fVK W*$& !)�/�.���2� !'*�*$� 3$6'G)d�D�'F

G/G (	& #�' 1V�/ (*$�* � B*��2�& G�& �(�& $&*$& ��D$D 

k�44(�& $6' .!'*�*$� 	S �" �����
 	LV�Q
 G�* �(

 !)�/�.���$)�)d�D�'FA/G ( � !)&��( (*$�* G�& �(

	& !)&��($�u �& $&*$& ��D$D=;�jT�/* $6' .!'*�*$�

 fVKAB*��2�& ��$A �(k�0$)�S ��$A �(4k(�& .

fVK !'*�*$�GB*��2�& ��$A �(4=k0$)�S ��$A �( �

4j:(�& .*��@���� +�LV�Q
 ��/*$& 	LV�Q
 G�* �( 

):=(�'*��A �):4(�L2� �( �( 	S!��@�$
K �W��

!@�#@
!��@�$
K � ��CD!��X�$�K W�� 3�" ,�I'* ��CD

 fVK G)"*(G$Q  f
�- *�)Risk factor ( ���5


�($S�* �( � 1�*�($A �����
 	LV�Q
 G�i���D G�& 	S �

fVK W��A�G+��6D 0$)�S � B*��2�& ��$A �(

�" �����
 W��
K �*(��L
 )c:k/c=P�8;/T

�cT/4()=;(�7�CI �T4/9=OR(.

	&!
 $.�( +��C- fVK �& �&��( W��2�& �6A B*�DG

(�*( !.)�C2� .W��$�p)
 G�& �* $R�` 	LV�Q
 �(

��*�'* W($� ��" W$�A)�(�D { �" 3��� 3G/

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

6-
08

 ]
 

                               4 / 8

http://ismj.bpums.ac.ir/article-1-311-fa.html


&��$5!B*��@2� �!�� E�CD�* 1�����
SNP-43 �&��( �/:=

W$D 3!'�& 0$)��S 3,�D 0$)��S 3��$����ALDL �

HDL(z/�)
 �%�D 3TG ���" � (��
 ��$A �( �(

!�L
 +��6D�*( �"*( W��
K )c;/cP<.(

4(	]�
�S$" W($� W�� U�@6D 	& 	LV�Q
 �( B�A���S

!M$" B�I��&�JK �( ���" � (��
 ��$A�( 
��$�p)
(��
���"P.value 
�S$" (*�LD

B�A���S)$6'(

4c94cc�

G/)0�/(:;/k±;4/;;T8/j±TT/;89Tj/c

���)($
(�7�(;/;c;/8=c;/c>

+P�5D)�* $)2S

1�h�( (�7�( 

;/k8T/k:j=/c

�
K�()�* $)2S

9;ccccc 0���(

;/9T:/::cj4/c

BMI(kg/m2)8/8±k/9k=/T±;;/:498/c

,�D 0�$)��S

(mmol/l) 
c8/8k±49/99;jj/88±;k/4=94Tk/c

LDL(mmol/l) T/4=±;8/4Tjk:/4±9;/4:Tc=/c

HDL(mmol/l) ::/k±T:/88jT/4:±8c/;:4;4/c

TG(mmol/l)kj/T4±c8/99j9T/;4±=8/48=c4/c

*	& (*�-* ���L
 a*$5'* 3+��7±��" B��& G�.'��
�'*.

i���D $m' �* !M$" B�I��&�JK ��L2� fVK !'*�*$�G

�A$��/ �& ��L2����( BK ���)' 	S ��" 	���X


 0���)9(�/* ��" �(*( B��'.

0���9(fVK i���D W��SNP43 BF �*Calpain10 �(49

��L2����M ��� �* \�)]
 W��G�
�

	XQ�
 L2���
W�� fVKSNP43

GA

�X�$�K 
Biak(n=138) =4/cc=/c

Mbuti(n=70) =k/cc:/c

����* 

Mixed 
Europeans(n=180)

jc/c9c/c

Danes(n=98) T:/c:k/c

Druzel(n=126) =c/c4c/c

��/K 

Chinese(n=110)=k/cc:/c

Japan(n=72) jk/c4:/c

Yakut(n=98) j;/c4;/c

	�/�'��M*Nasioi(n=44) =c/c4c/c

!V�2" W�@�$
K

!&��� �

Maya(n=94) T=/c:4/c

Surui(n=92) k:/c9k/c

B*$�*)n=202(!M$" B�I��&�JK=9/ccj/c

	"�  f��5D �* �(�6)/* �& W*)Cluster Analisis (

*$� 	S �" �����
 fVK !'*�G!M$" B�I��&�JK �(

��L2� ��'�2� W��Biak 3Druzel 3Nasioi 3

Yakut �"�& !
 G�*F �)0���:.(

0���:(��$A W��&49!'*�*$� ��`$& B�%� \�)]
 ��L2�

fVK W��G�A�*SNP43 	"�  #�V�'K �* �(�6)/* �&W*

0�* ��$A��$A,�(��$A,�/��$A,��%Z��$A1I��

Biak Mbuti MayaMixed Eur. Danes 
Druzel Chinese Surui �-

Japan ----
Yakut ----
Nasioi ----

KJB�I��&�!M$"----

,*$A���'(f��5D 	"�  W*)�*(�2'4(3��5'

	"�  W��&49!/�$& (��
 ��L2� !'*�*$� y�5V �*

 !�VK)fVK W��G�A(!
 B��' *���(.

�*(�2'4(	"�  #�V�'K ,*$A��'( fVK ��`$& W*G�*SNP43 �(49��L2�


B�%� \�)] 

�5& 

!�� W�� �($)�A +�LV�Q
 (��� �&1�����
 i��" W��

 BFcalpain10 ��'�
SNP-44 , 3SNP-63 B�$)��* �:

)SNP-43 (!�� G�* oX'1�����
 �( ���� ��

��L2� �5& \�)]
 W��'*$&�/* #�. .Calpain10 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

6-
08

 ]
 

                               5 / 8

http://ismj.bpums.ac.ir/article-1-311-fa.html


8c /���� �� 0�/#'�� ���2" 1�(4/��%&4:=4 

H�' �&��( �L)�
 BF G�V�*9�( F�@��V ��$� �* 	S (�&

 U�'�h��� ��L2�)Hispanic ( !��/��" �*#@D �V��*

 �")99.(��L2� �( 	S (*( B��' $R�` 	LV�Q


 fVK (��� !M$" B�I��&�JKGH�' �&��( 	& P)&* $Q  3

9fVK �& 	���X
 �( *�A	& 3!�L
 ��� �*#�* W�*( o

!
 ��()c;/cP< .( �* f7�` ���)' ��'�2� 	I�)' G�*

(�& *��@���� +�LV�Q
 )434j�94.(�& ���)' G�* !V�

 B�)��.'* ��L2� W�� $& 	S !D�LV�Q
)48(��L2� 3

W��X6M)9c(���� !M$" ���� W��X6M ��L2� �)98(

(�& (�vD �( 3�" ,�I'* .G��Z (�I�* �( f2)5
 ��- U�

+��6D !���	& �/* G@2
 ��" ,�I'* +�LV�Q
 H�' $�� 

!�� B(�& 	)�&*� �	& 1�����
 !����*$p� ��LM�
 � (*�'

�"�& .	& +�LV�Q
 �* ! $& 	)"eA �((��
 +��7 �

	& $.�( ! $& � W���" ��" ,�I'* !LQX
 +��7

�/* .(��
 3	LV�Q
 G�* +�M E�X' �* !@� �W���" 

)Case-Control (C�' 	S �/* BK B(�& +�LV�Q
 	& �

!LQX
)Cross-sectional((��� ,�- �� (��� 3

W�M *� !.)�C2�!
 B��' $D��( .	LV�Q
 �( G��t2�

 d�D�'F �& (*$�* 	Z$A* $R�`G/G 394/9W(*$�* $&*$&

 fVK U� fM*�` 	SA)A/A or A/G ( �( ��)"*(

 H�' �&��( $Q  |$L
9�* B*#�
 G�* !V� 3��)"*( �*$M

 W��
K y�5V!�L
(�C' �*( .	I�)' G��Z 	LV�Q
 �( W*

 !@V�
)98(�" ���( #�' .

	& ���)' G�& !.)�C2� (��� x�  �( ��
K �/(

d�D�'F W��SNP43 BF �*Calpain10 W($� +�67 �&

��*�'*�$�u � 0$)��S 3��� 3G/ ��'�
 ��" W$�A .�(

	LV�Q
 �'*��A 	LV�Q
 ��'�2� $R�`)94(	&#�

W$D $����A��� 3��d�D�'F �& �%'K �* ,*�S W��SNP43 

��)"*�' !.)�C2� .� (��
 (*$�* $R�` 	LV�Q
 �( $A*

��-�2I
 B*�)& *� ���" 	&��L2� �* 	'�2' U� B*��-

!
 �����
 ��.'K 31�$�.& $m' �( !/�$& (��
 	S (�"

 fVK !'*�*$�Gz/�)
 �* !/�$& (��
 ��L2� �(;���M

/* $D��& G�
� �$S �)=/c���2" 0��� 39.(	& 	��D �&

 fVK !'*�*$�G�A��L2� �( \�)]
 W��)0���

 ���2"9(	"�  #�V�'K �* �(�6)/* �& �W*)Cluster 

Analisis (!
 �����
 fVK !'*�*$� 	S (�"G�(

��L2� ��'�2� !M$" B�I��&�JK W��Biak 3Druzel 3

Nasioi 3Yakut �/* G�*F �)0���:.(Q
 �( 	LV�

 ��Z !/�$& B�@
* $R�`SNP BF �*calpain10 	& �

d��D����� !/�$& BK iCD!
 	�7�D 	S �"*�' (��� �� -

(�" 	��D BK 	& ����K +�LV�Q
 �( (�" .	LV�Q
 G�* �(

 B�I��&�JK ��L2� W�� $& o���� ,�I'* B�@
* �%�D

!
 	�7�D � (�& 1�*$� !M$"	LV�Q
 !� (�" ����K �( W*

'*�*$� fVK !G��L2� �( � B*$�* ���S nQ/ �( W��

 H�' �&��( �& BK E�CD�* � !/�$& \�)]
9!&����* (��


($�A �*$M.

	)��� 	& 	��D �& fVK !'*�*$� ��X5D G�* W��G(*$�* �(

 ��2�& ��$A)4=k$6' (0$)�S ��$A �* $)��&)4j: ((�&

)c:4/cP= .(	& 	��D �& fVK 3��X5D G�* ���)'G�*

!�� 1�����
SNP43 !M$" B�I��&�JK ��L2� �(

	& H�' �&��( 	& ����S�L)�
 ��)S�� U� B*��-9y�5V

!
(�".

!'*(��M � $@�D 

,��- ��.�'*( 	��2�� +�X�X5D #S$
 B�/��"��S 	��S �*

 !M$" B�I��&�JK B�)/* W#S$
 ��.���
�K 3#�$CD !@"#�

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

6-
08

 ]
 

                               6 / 8

http://ismj.bpums.ac.ir/article-1-311-fa.html


&��$5!B*��@2� �!�� E�CD�* 1�����
SNP-43 �&��( �/84

W��2�& +�X�X5D #S$
 ���
$A � !'�6- W�� ��.�'*( W$1��*( *� !'*(��M ���%' $%"�& !@"#� ,��-.

References: __________________________________________________________ 

1.Horikawa Y, Oda N, Cox NJ, et al. Genetic 
variation in the gene encoding calpain-10 is 
associated with type 2 diabetes mellitus. Nat 
Genet 2000; 26: 163-75. 

2.Esteghamati A, Gouya MM, Abbasi M, et al, 
Prevalence of diabetes and impaired fasting 
glucose in the adult population of Iran: 
National Survey of Risk Factors for Non-
Communicable Diseases of Iran. Diabetes 
Care 2008; 31: 96-8. 

3.DeFronzo RA. Pathogenesis of type 2 
diabetes: metabolic and molecular 
implications for identifying diabetes genes. 
Diabetes Rev 1997; 5: 178-269. 

4.Delavari AR, Mehdi-Hazaveh A, 
Norouzinejad A, et al. Prevention and control 
programming of diabetes disease, in Nurse 
and Diabetes. Tehran Ministry of Health 
2005; 2: 11-2. 

5.King H, Aubert R, Herman WH. Global 
burden of diabetes, 1995–2025: prevalence, 
numerical estimates, and projections. Diabetes 
Care 1998; 21: 1414-31. 

6.Songer TJ, Ettaro L. Studies on the cost of 
Diabetes. Centers for Disease Control and 
Prevention. (Accessed in Dec 22, 2011 at 
http://www.cdc.gov/diabetes/pubs/costs/index
.htm). 

7.Amini M, Khadivi R, Haghighi S. Costs of 
type 2 Diabetes in Isfahan-Iran in 1998. IJEM 
2002; 4: 97-104. 

8.Jonson B. The economic impact of diabetes. 
Diabetes Care 1998; 5: 712-8. 

9.Meetoo D, McGovern P, Safadi R. An 
epidemiological overview of diabetes across 
the world. Br J Nurs 2007; 16: 1002-7. 

10.Foliaki S, Pearce N. Prevalence and causes 
of diabetes in Pacific people. Pac Health 
Dialog 2003; 10: 90-8. 

11.Rich SS, Bergman RN. The genetic basis of 
glucose homeostasis. Curr Diabetes Rev 
2005; 1: 221-6. 

12.Lindgren CM, McCarthy MI. Mechanisms 
of Disease: genetic insights into the etiology 
of type 2 diabetes and obesity. Nat Clin Pract 
Endocrinol Metab 2008; 4: 156-63. 

13.AlSaraj F, O'Gorman D, McAteer S, et al. 
Haplotype association of calpain 10 gene 
variants with type 2 diabetes mellitus in an 
Irish sample. Ir J Med Sci 2010; 179: 269-72. 

14.Evans JC, Frayling TM, Cassell PG, et al. 
Studies of Association between the Gene for 
Calpain-10 and Type 2 Diabetes Mellitus in 
the United Kingdom. Am J Hum Genet 2001; 
69: 544-52. 

15.chen SF, Lu XF, Yan WL, et al. Variations 

in the calpain-10 gene are associated with the 
risk of type 2 diabetes and hypertension in 
northern Han Chinese population. Chin Med J 
2007; 120: 2218-23. 

16.Song Y, Niu T, manson JE, et al. Are 
Variants in the CAPN10 Gene Related to Risk 
of Type 2 Diabetes? A Quantitative 
Assessment of Population and Family-Based 
Association Studies. Am J Hum Genet 2004; 
74: 208-22. 

17.Sorimachi H, Ishiura S, Suzuki K. Structure 
and physiological function of calpains. 
Biochemi J 1997; 328: 721-32. 

18.Cassell PG, Jackson AE, North BV, et al. 
Haplotype combinations of calpain-10 gene 
polymorphisms associate with increased risk 
of impaired glucose tolerance and type 2 
diabetes in South Indians. Diabetes 2002; 51: 
1622-8. 

19.Cox NJ, Hayes MG, Roe CA, et al. Linkage of 
Calpain-10 to Type 2 Diabetes: The Biological 
Rationale. Diabetes 2004; 53: S19-S25. 

20.Elbein SC, Chu W, Ren Q, et al. Role of 
calpain-10 gene variants in familial type 2 
diabetes in Caucasians. J Clin Endocrinol 
Metab 2002; 87: 650-4. 

21.Garant MJ, Kao WH, Brancati F, et al. 
SNP43 of CAPN10 and the risk of type 2 
diabetes in African-Americans: the 
atherosclerosis risk in communities study. 
Diabetes 2002; 51: 231-7. 

22.Hanis CL, Boerwinkle E, Chakraborty R, et 
al. A genome-wide search for human non-
insulin-dependent (type 2) diabetes genes 
reveals a major susceptibility locus on 
chromosome 2. Nat Genet 1996; 13: 161-6. 

23.Lynn S, Evans JC, White C, et al. Variation 
in the calpain-10 gene affects blood glucose 
levels in the British population. Diabetes 
2002; 51: 247-50. 

24.Malecki MT, Moczuski D, Klupa T, et al. 
Homozygous combination of calpain-10 gene 
haplotypes is associated with type 2 diabetes 
mellitus in a polish population. European J 
Endocrinology 2002; 146: 695-9. 

25.Orho-Melander M, Klannemark M, 
Svensson MK, et al. Variants in the calpain-
10 gene predispose to insulin resistance and 
elevated free fatty acid levels. Diabetes 2002; 
51: 2658-64. 

26.Stumvoll M, Fritsche A, Madaus A, et al. 
Functional significance of the UCSNP-43 
polymorphism in the CAPN10 gene for 
proinsulin processing and insulin secretion in 
nondiabetic Germans. Diabetes Care 2001; 
50: 2161-3. 

 [
 D

ow
nl

oa
de

d 
fr

om
 is

m
j.b

pu
m

s.
ac

.ir
 o

n 
20

25
-0

6-
08

 ]
 

                               7 / 8

http://ismj.bpums.ac.ir/article-1-311-fa.html


89 /���� �� 0�/#'�� ���2" 1�(4/��%&4:=4 

Original Article

A study on association of SNP-43 polymorphism in Calpain-10 gene with type 2 
diabetes mellitus in the population of Eastern Azerbaijan province 
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Abstract 
Background: Genome – wide analysis of genetic predisposition to type 2 diabetes mellitus in different 
populations have yielded variable results. Calpain10, a gene that encodes a non-lysosomal cysteine 
protease, has been recently proposed as a type 2 diabetes susceptibility genes in the non-insulin-dependent 
diabetes mellitus NIDDM1 region. Aim of the study is to evaluate the relation between SNP43 and type2 
diabetes. 
Methods: A total of 102 diabetic subjects and 100 undiabetic controls enrolled in a case-control study in 
Eastern Azerbaijan Azerbaijan Province. The polymerase chain reaction restriction fragment length 
polymorphism technique (PCR–RFLP) was applied. We use X2 test and logistic regression to analysis of 
data.  
Results: Genotypes distribution of calpain10 gene in control group were 11(11%), 86(86%) and 3(3%) 
with respected to A/G, G/G and A/A genotypes, respectively. In diabetic group genotypes distribution 
were 7(6.9%), 95(93.1%) and zero, respectively. The G allele frequency was significant difference in case 
and control groups.  
Conclusion: Since G allele is a risk factor to affect type 2 diabetes disease; hence SNP43 of calpain10 
gene had significant association with type 2 diabetes in Eastern Azerbaijan. 
 

Keywords: calpain10, SNP43, type 2 diabetes, PCR-RFLP, eastern Azerbaijan 
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