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�l dM /�= U[�0 () 8 

�8 ��)
�+ 2���
 U��[� �&�0 U��[ DNA �*�� � �7�S> 

 ��.��> -> ����&�b� 8 c�K�!&0> �8- �� ,���  ��[)�0

< 9�:��*)>�. ����
 ;
 *D� PCR �q,�3� ���  �PCR

 �� K
��.��.�!
�h
 �	,[�� DNA 21 �8- �� ;-�<X

)� 
 *��X U�_ *@-> ,A8�&[	
;-*4 *
 .21 ;
 ;
 R+ �.

 �� ����X �
-*)��8�� �,)*��

- 8  ��E7� QX �� �)
>; �

-,
 �); -> UV J0,� K�!&0>UVPDoc �-
>�� R[�

*4.

K>
> �-��X ��0�3� ;
 K>�T&0
 �� U@�� ��.6)
�)8

 K-��4_/�� �-��X -
�A
 ��
  SPSS*4 U��3� 8 �)�]�  .

 #,�;X ;
t �")�7� /�= Z8>�� �8�T� ��. %�!
���

*)>�< K>�T&0
 ��  . #
��� �� �-��X ?e&V
N_/NP<� 8> 

*4 �&A�< �:
 -> -
> ��D� �	��
> . �-,@ �� �)�&
 ����

 -��D� ?
�3

±*)>�< I-
�< %�!
���  .

���
�
�

�0 �,E0 8 (�A
�<,�> ���Hh� ��yV�4��.

K;
*

K*4 ���<�/��)> �� e&�
 ;
 *D� 8 U�S 28*= -> �

K*4 �")�7�
*
 ./0
*�+ �  �
,!
��.�- -> #;8 6.� 

) �. ;
 U�S /	�� �� /�"
 #*4 �&��)> ;
 R+ �&T. (

\e��  #*4 �&��)>>,� -
> ��D� )N_/NP< .( /:�� %�!
���

���0 /��)> >�])
 ;
 U�S -> %�&'	 M_/N± �b/_ ��<,
�


 �&�	 ���� ->*4 ��0�3�. #>�  �&��)> ;
 R+ -
*7� %)
 

�- -
*7� �� %�0,�8;,&+�&0
 �� �.�_/N ± cd/N�<,
�
  �

 -
*7� 6.�  %)
 �  *�0- �&�	 ���� -> -
> ��D� e�� 

>,�)N_/NP<.(	,"

 /:���
,�
 -> ��0e+ %� ;
 U�S ��.

�&��)>#*4 �j/N±jN/N >,� �&�	 ���� �� ��<,
�
  -> � 

�
,�
 �� �&��)> ��.N_/N± �b/N �&�	 ���� -> ��<,
�
 

/A�) 6.� )N_/NP< .( � ,�< ���0 tE0��. �
,�
 ->

��	8
mg/dlbW/j ± ��/d_ >,�  -
*7� %)
 �  ;
 R+

�� #*4 �&��)>mg/dl��/��±�b/Mj_/A�) 6)
�A
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
18

 ]
 

                               4 / 7

https://ijdld.tums.ac.ir/article-1-372-fa.html


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

)N_/NP<() 28*=�(.  9�7&"� �!&"��.  8 �-
> ��D�

-���� >
�A
 -> %�	,"

 8 %�&'	 �)>�7� %�� ��
)bc/N=r (

 �!&"��. %)
 �  *4 K*.�h�#*4 �&��)> ;
 U�S

 i,[D�)�j_/Nk=  r(>,� -
> ��D� 8 )N_/NP <( ) U[4

�(.

/A�� %�&'	 #1 #��� �0-�� �
�� *�  �9)*)*�+
 ���Y ��.

/A�< -
�S K>�T&0
 >-,� 2�3C 8 . 6� 
8 -,:�� %)
 �
��

PCR*4 ��]

 8 ��
�C  . #1 #��� #
��� �")�7� �
��

 2�&�  #1 #
,�� �� %�& 
 �&� #1 8 ���F&� #
,�D� %�&'	

���� ;
 R+ ��V
>I8- #>�  � RT-PCR ����� -> �

    r= -0.285              p<0.05     r=0.37

1.00 2.00 3.00 4.00 5.00

leptin

0.200

0.400

0.600

0.800

1.000

in
su
lin

�

�

�
��

�

�

�

�

�

�
�

��

�
��

�

�
�

1.00 2.00 3.00 4.00 5.00

leptin

0.500

1.000

1.500

2.000

2.500

in
su
lin

�

�

�
����

�

�

�
��
�

�

�

��

�
��

 K3!�– ���@ 1 O
L)�� 0F�PE��.Leptin K�
Q� ��  Insulin 
 R	
I A
4 �1@ 1 �� 0��
��7�I@)
�@�.��I� 
� ��! 
* -
>,�
 A -
>,�
 8 U�S B#*4 �&��)> ;
 R+ �** �
,�
 9]�  =���┼��/�P<��D� *4 �&A�< �:
 -> -
>

 K3!"%>@BS� RT-PCR >@T �� 7���	 �8 bp��� 
� ��� 4DNA �E�
� M50 ���U K��E� >8 A
� ���� �V��  W��C� A
4 �'
� ��

 GX�)�) �� �E�%�Y1
21 G"% G7�I@)
�@�.��I� 
� ��! �
 �) R�����.� �'
� �% R�����.� �'
� R	
I G�% G��! �
 �) >
ST �'
� � % >
ST �'
� 

R	
I G+%��! �
 �) �LE �'
�  
 &% �LE �'
� R	
I@! 0� ���� �
21 G1� . ����1�A
4�Y1
21 0	@3�� DNA ��! ���� �
21 K3! �I�� � I �� 

�I�.

 K3!�% >@BS� RT-PCR
�� �8 % >@T �� 7��E�bp�/� ��� 4 �� DNA �E�
� M50�E� >8 A
� ��  ���U K��� A
4 �'
� �� �V�� 

X�)�) �� �E W��C�� %�Y1
21 G"% G��! �
 �) R�����.� �'
� �% R�����.� �'
� R	
I G� % G��! �
 �) >
ST �'
� �% >
ST �'
� R	
I G+% �'
� 

��! �
 �) �LE 
 &% �LE �'
� R	
I@! 0� ���� �
21 G1� . ����1�A
4�Y1
21 0	@3�� DNAK3! �I�� � I �� �I� ��! ���� �
21 .

���/��=r

��/�P<

	
/��=r

��/�P<

A B

In
su

lin
 n

g/
m

l

In
su

lin
 n

g/
m

l

Leptin ng/mlLeptin ng/ml
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���
3 4 
 0�
5�6 :�� 7���	 �8 �
�� 9����:) �;	
<�... ��"

I8- ;
 �8> PCR �
�<*�Y�*4 K>�T&0
. J)
�4 

��]

PCR  #
��� 8 -���.�!h� 
8 � >-
,� ����� -> 

*4 �&A�< �:
 -> #�"[)*
. K*�X /0> �� ��DES �0-��

 ��]

 �]�&
 -> ����� 6�+ B�C �  >
> #�h
PCR� 8> 

�DES2,C �� ��.bpMNb  8 %�&'	 �� m,��� bpM_b

*�X /0*� %�& 
 �&� �� m,��� .
 B)�C ;
 �C,��� >
*�

*
�� �")�7� �� K*�X /0*� ��.�!
�h
 �	,[�� M50 �  

 ��.*
�� �
-
>DNA%�� K;
*

 ��  bp_NN �� bp�NN

*)>�< %��D�.

 %�& 
 �&� 8 %�&'	 ��. *
�� �*4 �T�  �-,�� >
�A
 ->

 8> -> -���� 8 *.�4 U[4� 8 b�� K*.�h�,4*
 .

#��.�� K*.�h� �  -,C>,4� -> *
�� ����+ #
��� 

�-�� -���� ����- ;
 �&h�� ��
��� 9	�0 ��. *4��

�- -> %�&'	 #1 #��� #
��� %)
����� (�&��)> -���� ��.

�- �� /�"
/0
 �&A�) 6.�  9	�0 ��. . �!)> ?�C ;


�� m,��� *
�� �*4 �")�7� 9)*)*�+
 ���Y /A�� -> %�&'	 

 -> *�  8 2�3C -> %�&'	 *
�� ;
 �&h�� *.�4 >
�A


��*4��� ;
 �&h�� ���Y /A�� -> #X #��� #
��� %)
����� 

/0�. /A�� �)�0 .%)
 ���- #*4 �&��)> ;
 R+ �  �.

 ��
 �&A�) 6.�  �
,�
 �0 �. -> %�&'	 #1 #��� #
���

 U��S 9)*)*�+
 /A�� ���Y -> *
�� �*4 6.�  %)�&h��

,� K*.�h�*�  /A�� -> 8 K> 6.�  %)
 ��
��� 2�3C 8

�� �&�  *
�� �*4*4��) U[4�( . #
��� �!)> ?�C ;


 �&A�� �
,�
 �. -���� 8 *.�4 >
�A
 -> %�& 
 �&� #1 #���

 8 -���� >
�A
 -> #��� #
��� %)
 8 �&4
*
 �

*�Y �8�T�

*4�� �� #�"[) *.�4 . #��� -> ���F� �*� �!)> �-��� ��

�&� #1 #1 #��� �0-�� U�
�� ��]

 /3@ �!
�h
 %�& 
 

*4�� �� ��F&� #
,�D� %�&'	) U[4b.(

<*%

 �D	�E� %)
 -> %�&'	 #1 #��� �
���F� ��. I,� ->

/0
 K>,� �D	�E� >-,� ?*. �&��)>. /0*� �)�&
 B�C

�D	�E� %)
 ;
 K*�X�I,� #*4 �&��)> ;
 R+  ��.

�  *4 K*.�h� �)
�3@�� %�!
��� %�&'	 ���0 /:

-,E��\e��  ��D� -
>�-> �
,�
 K8�< �� /�"
 �&��)> ��.

1 Multiplex PCR

*.�4 �*)*4 /A
 -�Y>��>,4. ��0e+ %�	,"

 /:�� 

�
,�
 -> �&��)> ��.6.� �� /�"
 �-
> ��D�  K8�< 

*.�4/4
>. �  /0
 K*4 I-
�< G�&H� ��D	�E� ->

 %�&'	 %�	,"

 8&+�&0
 �� �  ���

,�� -> ���0 %�0,�8;,

*.> �� #�h
 
- �*)*4 /A
 *

 K*4 �&��)>. �D	�E� -> 

 %�&'	 �q�� -��"� 6.�  ��
 �� %�	,"

 8 ?��b ;8- 

*4 K*.�h� B)-��  ;
 R+]�Nkd[ . G�&H� ��D	�E� ->

� 
- #��; �*� %)
 9.)��� *�*��  . 8 B)-�� I8- �&�	


 �-���� �� e&�
 #��; �� *

,� �� ��
 8-
> ;8>� /��)>� ��l

>-
p<. �  
�Y Havel �� �  �
 �D	�E� -> 6

-�[�. 8 

*
>
> ��]

 �. �- �8- ���0 /:�� �  *
>
> #�h
 �

 %�0,�8;,&+8�&0
 �� -���� ;
 *D� �&T. 8> �. �- -> %�&'	

 *��) �� 6.�  �
 �&"=�� U��S -,E�]��[ . �0-�� �
��

%�&'	 #1 #����/A�� �  �9)*)*�+
 ���Y ��. 2�3C 8 *

/A�< -
�S K>�T&0
 >-,� .
�� �*4 %�& 
 �&� 8 %�&'	 ��. *

��. �- -> �  /0
 ��E� %)
 ��),< -���� 8 *.�4 

�- -> %�&'	 #1 #��� #
����- �� /�"
 -���� ��. ��.

/0
 �&A�) 6.�  9	�0 . �D	�E� %)
 -> K*�X /0*� �)�&


 ��\e�S �  ���D	�E�%)
 -> �&A�< �-,@ >-,��  >,

*.> �� #�h
 /7��E�.�-,E�� Abbas ZG 8 

�� 6

-�[�. �0-���8-'	 #��� & -> %�&��)> #
-���� �

n,
� 8 ��Y 2���
� #��� #
��� -> ?e&V
 U�� ;
 �[) 

 /�"
 %�	,"

 �� /�0�"� 8 %�	,"

 �,E0 ��  
- %�&'	

 %�&'	 #��� ()�3� �C�V �� %)
 �  *
-
> �� #��� 8 *
>
>

08 ��*4�� �� %�	,"

 ���]��[ .Slieker 6

-�[�. 8 

%�	,"

 -���� �  *
>
> #�h
� ���� 
- %�&'	 t4�� �_k�N %

�� 6)
�A
*.> . %�	,"

 �
�l
 �  *
>
> #�h
 #�h)


 #��� �8-��ob mRNA�� �8�T&� \q��&�
 �  *4��

 ���< K;
*

 U[h� K*��  R[D�� -> (Y,  �
���F�

RNA�
X ���08 �� *4�� �e� #��-,
 ��	. ��
X %��z�. 

 �� �. /�0,')>X #,�0��,[

 �  *
>
> #�h
mM�_ � ,�< 

� s�.� #��� �8-�� ���lob mRNA #�h
 %)
 �  >-
*
 

\q��&�
 �  /0
 %)
 K*�.> #��� ob&"� -,E�  ���0,� 9�7

>,4 ��
 9�:�� � ,�< . �� ��V
 I-
�< () ����h� -,E�

 ���08Saladin�[�. 8  %�	,"

 B)-�� �  >
> #�h
  6

-

 #��� � ,�< /:�� �� �&"�
8 #8*� ����ob mRNA 
- 
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����� ����	 
 ��
�� ���� .�
�������� ��
� ��)  ��
 !"(���

 *.> �� 6)
�A
 ��
�� %)*�Y]�b[ .Murakami 8 

 �� �. /�0,')>X -���� �  *
>�  I-
�< 6

-�[�.

 ���� K�!h)��;X -> %�	,"

�N % #���ob mRNA 
- 

*.> �� 6)
�A
]�M[ . �8- �� �  ��!)> �D	�E� 9�:��

 #1 #���ob�&A�< �-,@� () �  /0
 K>
> #�h
 

 �  >-
> >,=8 �	��!�0 ��.��"� ;
 �
 K*�z�+ R[�'� 

*�  �� ��< �E0
8 
- %�	,"

 ���0,� %�&'	 �&�0 ()�3�

]�_[ .�	,"

 �  /A�< �]�&
 #
,� �� ��  -,C �� R+%

*4�� �� %�&'	 #��� 6)
�A
 �� ->�S.

 �")�7� �!)> ?�C ;
 /A�� -> %�&'	 �� m,��� *
�� �*4

 -> %�&'	 *
�� ;
 �&h�� *.�4 >
�A
 -> 9)*)*�+
 ���Y

�� *�  8 2�3C*4��� /A�� -> #X #��� #
��� %)
����� 

/0�. /A�� �)�0 ;
 �&h�� ���Y .%)
 �� �&��)> ;
 R+ � 

�- #*4 6.�  �
,�
 �0 �. -> %�&'	 #1 #��� #
��� �.

�&A�)� %)�&h�� ��
  /A�� ���Y -> *
�� �*4 6.� 

 2�3C 8 *�  /A�� -> 8 K>,� K*.�h� U��S 9)*)*�+


�&�  *
�� �*4 6.�  %)
 ��
����� *4��.

=>?�

1. Kaplan NM. The deadly quartet. Upper-body 
obesity, glucose intolerance, 
hypertriglyceridemia, and hypertension. Arch 
Intern Med 1989; 149:1514-20.

2. Leiter EH. Obesity genes and diabetes 
induction in the mouse. Crit Rev Food Sci Nutr
1993; 33: 333-8. 

3. Ahima RS, Flier JSleptin. Annu Rev Physiol
2000; 62:413-37.

4. Ahima RS, Flier JS. Adipose tissue as an 
endocrine organ Trends. Endocrinol Metab 
2000; 11: 327-32.

5. Flier JS.  Clinical review 94: What's in a name? 
In search of leptin's physiologic role.  J Clin 
Endocrinol Metab 2000; 83: 1407-13.

6. Friedman, J.M., Halaas, J. Leptin and the 
regulation of body weight in mammals. Nature 
1998; 395:763-770.

7. Slieker LJ, Sloop KW, Surface PL, 
Kriauciunas A, LaQuier F, Manetta J, Bue-
Valleskey J, Stephens TW. Regulation of 
expression of ob mRNA and protein by 
glucocorticoids and cAMP. J Biol Chem 1996;
8; 271: 5301-4. 

8. Felber JP, Haesler E, Jequier E. Metabolic 
origin of insulin resistance in obesity with and 
without type 2 (non-insulin-dependent) 
diabetes mellitus. Diabetologia 1993; 36:
1221-9. 

9. Sivitz WI, Walsh S, Morgan D, Donohoue P, 
Haynes W, Leibel RL. Plasma leptin in 
diabetic and insulin-treated diabetic and normal 
rats. Metabolism 1998; 47: 584-91.

10. Ramsay TG, White ME. Insulin regulation of 
leptin expression in streptozotocin diabetic 
pigs. J Anim Sci 2000; 78: 1497-503.

11. Havel PJ, Uriu-Hare JY, Liu T, Stanhope KL, 
Stern JS, Keen CL, Ahren B. Marked and rapid 
decreases of circulating leptin in streptozotocin 
diabetic rats: reversal by insulin. Am J Physiol
1998; 274(5 Pt 2):R1482-91.

12. Abbas ZG a,b, Lutale JKb, Ahrén Bc. Leptin 
Levels in Obese and Non-Obese African and 
Caucasian Subjects With Type 2 Diabetes. Int 
J Endocrinol Metab 2004; 2: 61-65.

13. Saladin R, De Vos P, Guerre-Millo M, 
Leturque A, Girard J, Staels B, Auwerx J. 
Transient increase in obese gene expression 
after food intake or insulin administration. 
Nature 1995; 377: 527-9. 

14. Murakami T, Iida M, Shima K. 
Dexamethasone regulates obese expression in 
isolated rat adipocytes. Biochem Biophys Res 
Commun 1995; 214: 1260-7. 

15. Bradley RL, Cheatham B. Regulation of ob 
gene expression and leptin secretion by insulin 
and dexamethasone in rat adipocytes. Diabetes
1999; 48: 272-8. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

26
-0

6-
18

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://ijdld.tums.ac.ir/article-1-372-fa.html
http://www.tcpdf.org

