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 �+��, 2D=�)!+> �?)��   �+��, 2 <D )Vitamin D receptor  � VDR5/��0� A�B)� C� D�7 .�#� !EF� 	
�� �)-�"�3 �� (  H�;"�� 	#�!� !$�% <

	93   IJ+K���FokI  &- ��VDR 5 ��) �� =��" < � <) 	)�Body mass index  � BMI��� 	
�� �� !EF� L���� ! �# 2 	
�� M4�� &��?� 5� (.  

��� :�� 5/��0� � � �� ���� <-  <�7��91 ) 	
�� 5� O,;� �!K2kg/m 30 > BMI 2 (100 ) I��# �!K2kg/m 9/24-5/18 :BMI �6!� (

<!" 2 A�" U2!,J96 �,��) &�4 �?
 &��+� .�)���) =C��)� � !J+9> 5 ��) 2 <!+> =��" < 5)��) C� .�� MV(� 	)�� < �6!� ��!K� L��6 &�4 <�7  =�??6

 W�!V,#�DNA  &- .�K!> .��XVDR  Y2� ��PCR )Polymerase chain reaction	93 Z[# 2 !+\8" (  IJ+K���FokI  Y2� ��RFLP 

)Restriction fragment lengths polymorphismC� .� �!> 	#�!� ( <�!� Z)�� �;J) 	#�!� H�;"�� �+� L���� ���� !]) 2 <���+� =��^,#� 

�� 2 <�!� � � .�;#�_� =C�� < &�?+�`� 95 �X�� !]) �� 5,K!> ��. 

����� :��  L�a 	)�2�!KF  �7�� =2!> ��00/95  b�� =2!> �� 246/88  L�a 	)�2�!K .��� �X��f  �7�� =2!> �� �+)00/5  b�� =2!> �� 253/11  �X��

L�a �+� .���  <�7F  2f 	?/� DO,4� b�� 2 �7�� =2!> 2� �� ) ���� ��c2 <���005/0  =P A�" U2!,J96 �,��) &�4 �?
 &��+� �+� b�� =2!> �� .(

<!" 2 e+"�)- �� � !J+9> 	?/� H�;"�� �7 	?/� H�;"�� e+"�)- 2 �,��) &�4 �?
 �+� �7�� =2!> �� .����) ��c2 <��� ) �� =� � <���010/0  =P(. 

����� :���� 5,K�  	� &�() �72f3 � � <�7 5/��0� ���� �+/�c �� 56 �7�  L�a �� <F 	?/� ��` 5�  5� .���� 	
�� C2!� �� 	,]K�_� �g) <���

 e+"�)- �c�2 ��!K� L+�� �+�7FF e+"�)- ! �# 5� �;J) �7�� =2!> �� �+ �3 <�,��) &�4 �?
 &��+� �7 �?,��� <!".  

:����� ������ =�)!+> 	
��  �+��, 2 <D	93  IJ+K���  

  

: �!��  <�+�� I !� h !� ��,#���C!K 	)�i#���4. "�� #�$
�� "%��&  '(���)�FokI �� *����� � +������ D )VDR"-�. �& ( .
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����;�< 
 %�=�-     ������>	 #���� ��- +�?�  %���; �

��     @��=A� �/���1 (�� B�)�� C� ���� �8 (-�

�� ) ���D2   �� �%F
���- +G�� C� %��1 �  ���� .(

  � �� +��  H��I�� ��� ���
 J��� .(�&   K<��� L��)

 ���(;� +"� ���) K<�� �%�
 *�� *  �;(�  )BMI   ���

Body mass index (��   .(��� BMI  ��   ��  %�
 !��=M)

 �  '�D�/�8 N=O�
>P�   ��  (��  ��� N�=O �� ��   �� 

�#$�%� &'�(� 
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�� +?� (�&  �����) ��  Q �:� .     +���("  %�����? *��-

���  R9���  ������� ��;���"� 2kg/m 5/18 < BMI �%�
 !��8 
2kg/m 9/24 -5/18 :BMI 
 ������������.Y %�
 *����   
2kg/m 9/29 -0/25 :BMI  
 %�
 �������������[� *����  
2kg/m 30 > BMI ) (�=- ]��3  .(  

L���� �� 
��    �� �23��� ������;F ^�����1 +<����

�����
� � _$) �� ��� �� %��`�-
a	 *�-  �� .(�� 

���Y� %
�� !�=�? �� b$�<� ���
   L������
 I��D 

+?� �(�?� #�.2� �  ]�� ����� �� )4(.   L��� �/�� ��

#c$�<�� ��    %�����- ����? %�I��� H��I�� �  %��) 

(����d
��)���	 )PTH  �����Parathyroid hormone( 
 

  ������? H-����825-   L��������
 ����=8
�(�-D3   

)25-OHD () ����8 �������5 L�������
 ����.�8 .(D  ��� 

 C� %��1�:< ^��1     ����� ����� �� ���= �
 ���e

) +?� ��>D��2f) �%�;�6�`�� h�Y �� .(� ��9�:� ��  *

]�� %�;� *
� �  %�����- 
 *��.�  (�� �(-���� � 

 ���8 ����� i���.)�� j���-   �����? k:��? L���  *���  

25-  L�����
 �=8
�(�-D K<�� �  L) *�-   �P�?

   �*(���l�9 *�I���� �I8���/D �(%(��  %�
 *�m���?� ��� )

    ����
 ��9��=;� +��
�M� K<�� 
 ���? L�9�=;�

���(; )7 .(  

 L�����
D   '��� �8 +?� *(�d
��?� %����- C�

 ��� %& b���1 
 25- *�   �����
 ��=8
�(�- L�D3 

]1,25(OH)2D3   �(�;��D ��  b��p)� �  [ *   L������
D 

)VDR  ��Vitamin D receptor(  ���F��9��  �����8 �

����� b�����1� %& �(���;��D %F .������D *  L��������
D   

)MIM 601769((  '
�����
�8 (��/  *
����  *
�12 

)12q13.11 ( *���� 
 �������D �������9  ����  %
I���D�

���/	 !��=�����    ���  ^������ ���8 +��?� �(����� *���-  

FokI RFLP  %
ID� ��2 �BsmI  
ApaI   %
����� ��

8  
TaqI RFLP  %
I���D� ��9 ����� (�����  )8 .(

�/	  !=�����FokI  �� C��  ����T  � C )ATG   �� 

ACG(      �����) �9����O� ^�A� 
� �� ^�A� L�9
� ��

��  �� *(�(� '�� ��P�� N.? �8 (�� VDR ��  ���

)9   L�r)
��	 ��2f�) �  ���) �  .(VDR     ����? %���  �� 

%F ] H���M; 
 ����-1,25(OH)2D3 �� �I;F����l��& �� [

��9�:� *  �?��  �  �[�Os�; FokI    ��  %& i��.)�� 



 ���� ^���1(� ��<���	 ���?.  

  

��� 	
  

�� ����9�:� L���� * ������- �*(-���� 91  ]���� �����

)2kg/m  30 > BMI (   ���  �(��8 �������� C����/8

��>t) ���p< ����< ��`;���� �� ���
   u��.�9�� � *

 (%�"G��) %�`?���< 
 ���� �
�D %��1 � 100  ���

 !9���?)2kg/m 9/24-5/18 :BMI ( �
���D %����1 ��� 

 �� v	 %�D(8 +8�� ����) �� .(;(� @�w�;� (-��

  +���[� ����9�:� x�p< �� '�c #�A�[�)  ����; * 

�;��; .(���D ><� �.�8 *�-   L�? �y; �� ��9�:� ����

%�=�- v� 
 ��- 
 (;(� *��? * �;��;   ��y; �� �-

%& %��  �;���� 
 �?��  *��a;      ��  .(����D (���f) ��-

���(;�  �%�
 
 (� *��DBMI   �� .(����D �.?�A� �����

 ���9�:� ���� ������      
 '��? ��:�A� %��< ��;��; 
�

 ������������M�;� (����������[ *
�����������OEDTA 

)Ethylenediaminetetraacetic acid (   
 (�� �����D

  *��) �'��) b
��=/8 %�I��     �  �����; (�� 
 (���=�/D �

��G�?�� �� +�8 ���(;� ���������  *�- .(���D *��D  

 z��w�?�DNA     ��  ������ ��:�A� %�< �� ���;F

^� ���(;��?� _
�-      �� v�	 
 (�� '��P;� '���
�/8

 ��8 �?�� DNA   �� �������
���l�?� ��  ����w�?� 

C° 20- *��("`;   .(���D  
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PCR-RFLP :  H�8�
Polymerase chain reaction 

)PCR ( ���� �̀�� *����  FokI )rs2228570/rs10735810 (  

     �9���) .+���>�	 '��P;� ����p�<� *�-�����	 �� ���G�?� � 

�����������	  �������� �̀�� *�������� FokI #��������.1 �� 

GCACTGACTCTGGCTCTGAC-3' F: 5'- 
   

5'-ACCCTCCTGCTCCTGTGGCT-3' R: (;�� .  

 '�P;� �� v	PCR   b��Y �  �9�pA�341   +�G�

 *��� .(� ^��O �� Annealing  ��PCR C° 5/71 

����  . ����m�)ng 100 DNA  �����"; !��PO �� �����;F  

µl 25 
  ��� µl 5/2 *
���O �����  mM 5/1 MgCl2 
   

µl 5/0 *
������O i������/w� �� mM 2/0 ������- ��   

dNTP )Deoxynucleoside triphosphates (  

)Kapa Biosystems, USA(� pmol 5   ������	 ��- �� 

)Kapa Biosystems, Hong Kong ( 
5/2  (��O�


!�I��;& Tag) �������/	Kapa Biosystems, USA (

 #c����pA� .(���� ���G����?�PCR  !�I���;& {���?�)

 �2c��
(�A� FokI )Thermo scientific, Netherlands( 

*��� �� C° 37  #(� � 4  ���I;& !|- +A) +1�?

���D ����( .(;(� �(� ���D& bF *
� �  vl? 
  

�� #�`����- B�)�;F FF � (;�  C�341   +�G�

 B�)�;F �� �(^9& 
� �- �� _�  ��`��� %�(M�) *�� 

#���`����- ff � (��;�  
�282  
59   *����  +��G�

�� 
 (^9& 
� �- �� _�  ��`��� ���
)  B�)�;FFf �

 (;�  �?341 �282  
59    (#��`��
��-) *���  +G�

�� ���
+�.  

�;��; 
 ����  ����� C��/8 
 C��;F #�1$Y�  *�-

�(-��������   ��������;���� !�������=�? {������?�)   

)SISA: http://www.quantitativeskills.com/sisa (

  %����& .+���D ���� ^�/A) 
 ��IP) ����  *��- 2
χ  


Pearson   b����) ����
 '(1 �� 
 ���
 �?��  *��   

Hardy–Weinberg  ��9�:� ���� +���� ��  ���G��?�

.(����� ��������) �����/9& �����  ���G�����?� �� b�������)   

Hardy–Weinberg ��  (-��� 
 ���� �����   ���Y ��  

�IP� �?��  ���� ���� .+��D J���; ^�/A)  ��-  %���; 

��� �8 ��  ��- 
�  ��
��D  ��;�
���  ̂ �9&  ��-  ��   b����) 

Hardy–Weinberg +M �:� +���.  

'�; �� ���G�?� �  #�1$Y�  ��I��SPSS �w=;  *16 

)version 16, SPSS Inc., Chicago, IL(   %����& 
t 

  .(�� I�9�;&050/0 < P    %���1 ��   ���� k:�? ���* 

����  �-�y; ��  (�� ����D�� . Odd ratio )OR  *���  (

 L�  i�.)�� �?��  ^���1  ���G��?� *����  
 �y; ����

(�. #�.?�A� L�� *�� �  ����  *   %����Y�95  (���� 

)95: %CI�� ( � ����D �y;(.  

  

���	 	
  

 ���9�:� L�� ��100  �;��;��  (-�� �
�D 
91   ��;��;

 ����� �
�D ��    �
��D �� .(����D ����� �?��  +A)

 B���)�;F ���;�
��� (]����) ������FF 12/79 (����� �

 B�)�;F �;�
���Ff 68/18 (���B�)�;F �;�
��� � ff 

19/2 ~(���  ̂ �9& �;�
��� F 46/88  (����   ^�9& 
f 

53/11 (�����   ) (-���� �
���D �� .����  %�
 *����

�����.Y( �B���)�;F ���;�
��� FF 91 (����� ���;�
��� �

 B�)�;FFf 8 (���   B��)�;F ��;�
��� 
 ff 1  (���� 

.��  L�,�-�    ^�9& ��;�
���F 95  (����   ^�9& 
f 5 

(���   b
(��) (���D _��ID1    i��.)�� ��") ���.9� .(

��� �/9& �;�
��� �� ����    ^�9& ��  i� ��F   �
��D ��

 �
�D 
 (-�� �����   ��8 ���  320/0  =OR   _��I�D

(���D )005/0  =P( ^�9� �  . !�8 �;�
���   B��)�;Fff 

 ���;��; *�-  (-���  ����� 
    L��� �
��D 
� ��- �� �

 �  Q�G/) #��� �  B�)�;FFf .(���D �=��M�  
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b
(� ��  *��- 2 
 3�     
 ��9��  *��-��t�� {�?���

L)  �����; (� �'�) b
��=/8 ^��� �P?*�)   
 (���=�/D

����; * ���) *  %( )BMI (��  �
�D 
�   (-��� 
 �����

+��?� �(���& �
���D �� .�������  �������; %���< (��� L��� 

*���)  
 '���) b
����=/8 �(����=�/DBMI B���)�;F ���  ���-� 

��� h$�<�    %���- .+���(; ����
 *���    �� ��8 ���Y

 b
(�2 �� �(-���  �
�D �� ����D ������    (���
 ������

B���)�;F *���- Ff  
ff  *���) k:��? *����  
 (����=�/D

 ����� �  +.=; *�)c�  b
��=/8FF (;�� . �9�O ��   ��8

���� �
�D �����  B�)�;F � FF�    
 �����; %��< (� %�I��

BMI  *�)c� ~(����      �
��D �� *�(�1 #���$�<� ���.9�

��� ]�� ��.; ���.  

(-�� �
�D ���  B��)�;F �  ����; %�< (� L�    ��-

��� h$�<� +��� ���
 *���~     ��8 #���� L�(� 

����; %�< (�  �� B�)�;F �  �����Ff   ������ ��  +.=; 

B�����)�;F *���� FF  ������  ��������  )010/0  =P( .  

b
��=/8 %�I��   *��) �'��)   
 (���=�/DBMI  ������ ��   

B�)�;F *���� FF   ������ �� �����   B��)�;F *���� Ff 

������ �  ������� h$�����<� L������ ������� ������.; ���   

 b
(�)3(.  
  

 ����1��	
�� �� ���	�� . ��� ���� ������� � ��  �����
�FokI ���  � !�
� "��# �! ��  

������ 	
  
 ��������  �
	� ����  ��	� ����  

���	)    !	"�#$%95(%  
 �%���P  

�%�*� )����(  �%�*�)����(  

ff )19/2 (2 )00/1 (1 1 (*+,�)  - 

 Ff )68/18 (17 )00/8 (8 49/0 )73/0 -45/0( 990/0 

FF )12/79 (72 )00/91 (91 39/0 )89/5 -02/0( 430/0 

��1! ���#�,2  

31! ���#�,2 f  )53/11 (21 )00/5 (10 1 (*+,�)  - 

 31! ���#�,2F )46/88 (161 )00/95 (190 32 /0 )3/2 -25/0( 005/0 

  

 ����2%�&�'� .  � ���( )��
* +BMI )Body mass index) !�
� "��# �! (91 ��	
�� /�01	 %� (�1� ��  

	
��+��  
������ 	
  

���	  !	"�#$%  95%   �%���P  
FF Ff,ff 

) ��
�� �45 �67mg/dl( 06/36 ± 40/120  85/37 ± 77/116  56/24–30/17 410/0 

) "�8 �#,�9�:mg/dl(  73/45 ± 21/191  45/34 ± 25/202   50/32-44/10 510/0 

;,8  �<,9=�>)mg/dl( 58/85 ± 55/171 83/90 ± 37/198 46/26–11/8 220/0 

BMI )2kg/m(  51/4 ± 89/35 64/3 ± 03/34 92/3–22/0 160/0 

BMI: Body mass index  
  

 ����3%�&�'� .  � ���( )��
* +BMI )Body mass index) ���  "��# �! (100 ��	
�� /�01	 %� (�1� ��  

	
��+��  
������ 	
  

���	  !	"�#$%  95%   �%���P  
FF Ff,ff 

) ��
�� �45 �67mg/dl( 10/12 ± 56/94   87/19 ± 25/104  24/19–12/0 010/0 

) "�8 �#,�9�:mg/dl(  17/44 ± 67/179  37/35 ± 25/163  6/48–76/15 540/0 

;,8  �<,9=�>)mg/dl( 50/70 ± 94/131 55/61 ± 62/112 12/75–49/36 760/0 

BMI )2kg/m(  61/2 ± 36/23 60/1 ± 21/23 60/1–30/1 090/0 

BMI: Body mass index  
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,-.  

*����  �  $� � ^�c� �� ��� ����     s��; +� ��� *��-

�./� �'
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Abstract 
Background: Obesity is one of the biggest public health challenges of the century. Genetic studies 
show that proteins associated with vitamin D, such as vitamin D receptor (VDR) are effective in the 
pathogenesis of obesity. This study aimed to investigate the relationship of FokI polymorphism in 
VDR gene and the body mass index (BMI), as an indicator of obesity, and other risk factors.  

Methods: In this case-control study, 91 patients with obesity (BMI > 30 kg/m2) and 100 healthy 
controls (BMI: 18.5-24.9 kg/m2) participated. The levels of fasting blood sugar (FBS), total cholesterol 
and triglyceride were measured and the BMI was determined. The genomic DNA was extracted from 
the peripheral blood of participants. VDR gene amplified using polymerase chain reaction (PCR) 
technique and FokI polymorphism was investigated via the restriction fragment lengths polymorphism 
(RFLP) method. The odds ratio was used to examine the relationship between the risk factors and the 
disease; 95% of confidence interval was used for these calculations. 

Findings: The frequency of F allele of FokI polymorphism was 95.00% and 88.46%, while the 
frequency of f allele was 5.00% and 11.53% in control and obese groups, respectively. The difference 
between F and f alleles in the control and obese groups was significant (P = 0.005). In the obese group, 
there was no significant relationship between the levels of fasting blood sugar, total cholesterol, and 
triglyceride and the genotypes. In the control group, significant relationship was observed between the 
level of fasting blood sugar and genotypes (P = 0.010). 

Conclusion: Our findings showed that protection against the obesity was conferred significantly when 
F allele existed. For this reason, the individuals with FF genotype in the control group had lower 
fasting blood sugar levels compared to the other genotypes. 
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