
����� ����	 
 ��
�� ���� .�
���� ���� ��
� ��)��
 !"(:���%�&& 

�'
��� (��
) :�/��/��

+��,- (��
) :"�/�"/��

وي وزن تولد با لپترابطه  آديپونكتينن

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

دهيچك
/:مقدمه 
�01 
�02��1�
� 3����� �4� 5� �� �.�6 ���. �� 758* ��9 :. :� 5;0�� ���� �4'5�4. 3�/ �4. /
��
 <�4���� 35 .

/ 
�01  >!� �� �?-�;0� @��0� �	��
��. �9 75' A�+�� B�C �D� �
 
�02��1�
� ���E4F 
���4� 54 �� 3�/ �4. 	��
��4. �49 

7
�� 5�� .� �� G5����� :C �D� 
�.��H�DI ���I 01 �/ 

�02��1�
�5;. / 	�
�� G�� 54 �� A�J;� 3�/ �. 3� <����� /
���4�

��5'�. .

�:ها روش
 �CD!� B��L :. :C �D� 
��MN3�3��4O� �24'EP A�4)* 7�JQ��
 :C.�� 	�� 3�0I��8�. :. 75;;� :CR��� ��
��. 

5' A�+�� .5' :0��F G�� 5;. �� 
���� 5 �� �� 5C. / 3�8��� S��� �
 �
�� �� 3�� :��8� .:��8� �4T� �� G�4� 54;. / �
�4� 	�4�

 �T)U / 
�01 
�02��1�
�' 3���� 5.5- / 5 �� A�J;� 3�/ 
���� 5' 	��F 7��5�� 3�8��� S�9� �
 .


:ها افتهي�J���� :��8� �
�� ��5. 7
�� V/X±V/YZ[.�� �0� �. A�F�)���3�
���� 3�/X\/]±�Z/ZA�F�)�� :40&� 
�J��4�� /

	��
��.\/Y±�^/ZV:0&�
�..�;C� <����� ��
	
�. 
�02��1�
�
���� ���� 3�/ �. 
�5Q� ���.�4�_� �J0�4�8� 
���� 
�01  

�;C� 	��

���� 3�/ �. 
�
 3�Q� .


� ���`� aDI01�B:يريگجهينت/ �I� 
���� �
 �.�6 ���. ���`� 75;;� b2C;� 	
���� ��5����/� �.	�c�4� 
���4� 3�/ 

5'�..

�01
�:واژگان كليدي 
�02��1�
�5 �� 3�/ �

�d3/�
 
5U B�!�!�� E��� 3��O� �2'EP A�)* 7�JQ��
 �e�� �.�0� / E�� 

*./
0/ : ������	
�� 
��� ������� ���� ��������� ������ ����� �����  ��!�"� �#$##$ %&'(� :)*++,-./,-%��0 ��:++,-/)// %

1�02��3�� 4!� :emrc@sina.tums.ac.ir 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

24
-0

5-
17

 ]
 

                               1 / 5

https://ijdld.tums.ac.ir/article-1-329-en.html


���
1 2 
 .234��� 5���� :6��7/3���� 
 6���	 
� �	3) ��
 .2�� 2 �&�

 مقدمه

�02��1�
� /�P ��fgQ4� �F��4� :4. :� �I� ���8I"P 
�

 ,�. ��
�!� �
 / 75'��4I� 
�R�� 3�� �
�F �
 �]Z–

�[.f�/�P 
��
�54� �� �.�6 ���. iI�� 3�/��� ��
�!� :.

�44� 
�44']X[/��/���544( / �.�O0 �544( j��44� 	���
 

�44� 544'�.]^[.7544' 7
�
 3�Q44�:44� �44I� �44�a44'�� 3�E 


�02��1�
� 3����� ���I �. � 	�� �4.�6 �4��. �� :�4'�0

�� 
��
 b2* ���� 
�01  :)8R]\[.
�02��41�
� �4� 54���� 


� ��4�� :4. ��I��4% >��E�� k�I 
�4' ����l4. :4�

D� ��P H�DI ����8� 75;�
 3�Q� B�C � 
� 
�02��41�
� �4. 

��
�!� 	�� / E��)F ��0'�� 
� ���� 	,�. �-�46 / 5����)F

 �I� 7
�.]m[.R [��I 5'� / �J)��%
�; 7��48� 7���48� 

354. �4.�6 [4���� �4��`� / n4� �.�0� o548* B��4��`� �.

�� H�DI �I� 
28� B����`� 
�� :� 5'�. 
�02��41�
� �� 

5�
 ���- ��cp� ���]V[.

n4� 
�01  
�f�/�4P ��� q2Q40�\m:;���5�4I� �4I� :4� 

iI�����I�1�
 �4. �c� �. / 75�
�F a'�� �� E4���� 	/�

 e�T;� �
 �I��,���1�� �4.�6 o
�� / ���l� 	#��� 3�E�� 


��
 � ��
 35.]r[.
�� e�!0�� <����� 
�f�/�4P o
�4� �4. 

/ 354. �.�6 5L�
 ��.�6 :4��8� ��54. o
�4� (BMI) �
 

�I� 75' 7
�
 3�Q� s �. 
����]�][.�� G�4� 5;. 
�01  3�E��

 :40��� >��E4�� B5Q4. �J)��% A��O6 / �I :0&�]��[/

�;C� <����� 	�- ��
 t��4' / G�4� 54;. 
�01  3�E�� 
�.

 �I� 75�
�F ��u 
���� ���/]�Y ��Z[75��Q4� 
�4;v8� 

/ ��w� 3�
���� �
 
�01  3�E�� :� 75�
�F�B/�4&0� x4��

 / 7
�. 3� 3�E�� ��4P 3�
���4� �� �0Q4�. �40�
 3�
���� �
 

�I�]�X[.

3�E4�� �4I��. :4C �D� 
4�� �� G5� 
�02��41�
� /
�401  


�� / G��5;. 	�4J�
 	�4���`0� / e4� �4. �4O�� <����� / �

A�4J;� �4��/ t��4' / 5- �3�/ �
���� ���;R 3�v8�

�� 5 �� 5'�. .

ها روش
�CD!� ��� �� :C �D� 
���I� �4P ���4�� :)L�� �
 :���E

�ZVX �4I� 75' A�+�� .:4��8� q4�� 3�48��� S�4�� 	�4�F

3�0I��8�. 7�J����
 / �� P A�4)* 7�JQ��
 :C.�� 	�� �24'E

 3��O� �I� 7
�. .���4(� 3��)9/�
 :�)� �� �50.� �4�0� :4���

 q��04I� i���' ���*� �. b1I / 5' w���3�E4�� :4. cc^

/ �
�� 3��cc ^3�48��� S��� 
��;2� iI�� G��5;. 3�� 

:��8� 5' 	��F .y�4z0�� q�u 	�����C� :. :R�� �. 3�
����

5�544' :�d
�44. �J)��44% 
44I Z^dXY:440&� �Yd3�/

 �J)��% 
I 	��. kI�;0��Zd
04'�5� 	�4� 	��4+;��� 

	
���
���Xd)- n� �J)��% �/^d	��8�. 3�5!� ����

 /��� B,"044�� ��44.��
 �3�44� 	��Q44��P q44��- ��44��5/

	��8�. �
�� �
 	��)� 	��.


�;v8� A�8� �� 	/�% :��;QI�P H�9 �
 3�F5;;� ���'

 B�lzQ����8* q��' .��I / e�"* {	��8�. :�!. / ��

�.	��
� 5�
�F w�� �)�- .�3�/ �54- q��4' �;� �. B�;��C�

 �
�� 3�� ��Q� /q��4' n4����F��
 B�lzQ� 
�;v8� 

5- /54�
�F �4�c 
���� 3�/ .:4��8� 	�4�
 �
 �4�oCV]d

3����� �T)U 3�E�� b1I / 5�5' 	��5OJ� / 
�01  	��


�02��1�
� .:�/�ELIZA 5�
�F A�+�� .)�B�4*"9� :4�

 A�� 
��/ 75�� �I5. ���4*"9� n4��. ��E4��SPSS / 54' 

5�
�F A�+�� 	���� E� ��� .

ها افتهي
�24'EP ��-��� :. 5 �� �� bP / 5�
�. e �I 3�
���� A�8�

 5;0'�5� ���� �llz� .3�
���4� 	��
��4. :0&� 
�J����\/Y

±�^/ZV��54'�. .3�
���4� 3�/ 
�J��4��X\/]±�Z/Z/

�
3� :;� kg )^/�(]]/Xd^]/Y
�.)�/5R�.(:��8� 7
�� 

�5.��
�� V/X±V/YZ�40� �0��4I 
���4� �I �/
 �\/�±

^/ZX�I /����� :0��	���F��
 �. / ��4'��8����/ �
�4� 

�/5R �
 
������I� 75' :L"� .

�;C� G"0�� ��� ��P / �0�
 3�
���� 7/�F /
 
�. 	��


 � �5- �3�/ �T� �� ���/ t��' ��
�� / 
���� 
�01  3�E� /

5Q� ���� 
���� / �
�� 
�02���P
� .� 
�01  �
�� 3�/ �. 
���

)]X/]P< /YYm/]=r(�;C� ��D. e�!0�4� <����� 	��


�
�')�/5RY(.

�;C� <����� �
�4� 3�/ �4. �
�� 
�01  
�. ��
)]]�/]P< /

^Z/]=r(
���� 3�/ �. 
���� 
�01  /)]Z/]P< /YZY/]

=r(5�
�F 75��Q� .E4�� 
���� 
�01  �. �
�� 
�01  9�4���� �

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

24
-0

5-
17

 ]
 

                               2 / 5

https://ijdld.tums.ac.ir/article-1-329-en.html


����� ����	 
 ��
�� ���� .�
���� ���� ��
� ��)��
 !"(�&8

3�Q��
�5.:D.�� :C �D� 
�� �
 
�4. 
�02��41�
� �4. 
���4� 


���� 3�/ �
���� 
�01  /
�02��1�
� ���- �I��. 
��� �
�� 

�;C� 	���� :D.�� ��� :� ���F 5���� �I5. 	��
 .


�.
�02��1�
�  / �
�4� 75��Q4� �9�4���� E4�� �
�4� 
�401

5�
�J�)�^V/]d=r.( 

9
�:;%5
2 ��'
� 6�</
�� �
� �!3�� 5
2�����
- 
 =�'��>3�����3/ 
 ��
� .

�
�� 
I)��I(X/^±Y/Y\

�
�� 3�/)A�F�)��(Z/�Y±X/\�

�
�� 5-)�0� �0��I(r/^±\/�\] 


���� 
I):0&�(\/Y±�/ZV


���� 3�/)�A�F�)�(X\/]±�Z/Z


���� 5-)�0� �0��I(m/Y±V/Xr

�
�� 
�01 )ng
 / ml()m]/Y–]]/r\(YY/^Z


�02��1�
��
�� )ng
 / ml()]\/�–Y]/Z^(V\/V


���� 
�01 )ng / ml()]]/Z–]]/m](\Z/�^


�02��1�
�
���� )ng
 / ml()\]/Y–]]/Y]\ (]X/YV

*��
�!� ±�J��Q�mean±SD�I� 

9
�:?%.��@ ���
A� 6�� .<��B 26��1/3���C5���3/ 
 5��
� 5
2 DE
! 
� 6���	 


 آديپونكتين لپتين

 مادر نوزاد مادر نوزاد

�
�� 3�/ YYm/]=r*^ZZ /]=r*�mY/]d=r]VZ/]=r

	��
��. :0&� ]rZ/]=rY�r/]=r�]Y/]d=r]V^/]=r

3�/
���� YZY/]=r*�X^/]d=r]V�/]=r�X^/]=r


���� 5- ]r]/]=r]]\/]=r]]V/]=r]VZ/]d=r

*J0��8��;C� �
��
 
�R/ ��
 ��/�P<

 بحث
�4;C� <�4���� 	�
�� 
�01  ���I �T)U �(�% :C �D� �


 / �
�� 3�/ �. 	��
t��' @��0� 
�� :� ��'�
 35. 7
�� 

�44.
��
 ����44z8� B�44C �D� �� 	����44.]�rd�^[.
44�� �


 / 	�
�� 
�01  ���I �T)U 
�. 	��
 �;C� <����� :C �D�

 :4C �D� @��40� �. ���`� :� 5Q� 75��Q� G��5;.Tamura /

�I� >����28� ]�V [C �D� �. ��� ::4;��� 
4�� �
 	�J�
 


��
 �!.�D�]�^ [..	�� ��� A�+�� 75' 54�
 �� 3�Q�

 U :�3�/ �4. 	��
 �4;C� <�4���� 	�
�� 
�01  ���I �T)

 
��5� 5 ��]Y]��V��\��^ [� �% �
 ���I �T)U 
�. :�

	�
�4� aD4I �� q!0�4� ��49 :4. 5 �� 3�/ / 
���� 
�01 

 
��
 
�44R/ 	��
 �44;C� <�44����]Y]d�V�Y^dY�[�44. :44�

 54���
 ����4z8� �� :C �D� .�)4L� [4�;� :4� ���4+�� �� 


 
�01  ���I �4I� �4.�6 7
�4� s �. 
�� 5;��8� 
�;R �

]��[.��
�� 3��� / 
���4� 3�/ >��E4�� �4. 
�� 3��. :��F

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

24
-0

5-
17

 ]
 

                               3 / 5

https://ijdld.tums.ac.ir/article-1-329-en.html


���
1 2 
 .234��� 5���� :6��7/3���� 
 6���	 
� �	3) ��
 .2�� 2 ��F

35. �.�6 7
�� >��E�� �>��E4�� E4�� G��54;. 
�01  3�E�� 

�� 5.��]�X�Y\�Ym.[ 
�401  ���I �T)U �(�% :C �D� �


 �4. :4� �4'�5� 	��
 �4;C� <����� 
���� b;R �. G�� 5;.

 �� 	����. 
��
 ����z8� B�C �D� ]�^��V�Y]�YZdY�[���

 �40�
 3�
���4� �
 
�401  ���I aDI 	�J�
 B�C �D� �


 
�. ��P 3�
���� �� ��,�.]�r�YX .[ 	��4. �;4'/� a�4(��

 G"04�� �� �4'�� �I� 
28� ��� 
��5� 
�R/ �-�;� 
��

5'�. �o :��8� 
�5C� �� 	��F 7��5�� �/� �
.

s �. 
���� �
�1�
�
�02� 3�/ / q� �.�6 �. b2* ���� 


��
 35.]�[.�;C� <����� ��� :C �D� 
�� �
 3�/ 
�. 	��


 3�E�� / 
����
�02��1�
� 5���� �I5. G��5;. �� �%�
 :�

����� iI�� 75' A�+�� B�C �D� �
�>����28� /]YV[/

3���28� / /
��P]Y\[
�4. �8�!0�4� <����� 
�02��41�
� 

/ G�� 5;. 5 �� A�J;� 3�/��u �I� 75�
�F .:4. :4R�� �.

 :;��� 
�� �
 75' A�+�� B�C �D� 
���P 
�5C� �:4. 35�4I� 

�4T� �
 �4. �0Q4�. B�4!�!�� A�+�� AE)0�� �)� :+�0� n�

 0�"4I ��C4(/ / :�w`� �
�$� q��' ����`0� :�)� 
0��F�

�� �
�� 5'�. .

:4C �D� 
�� �
 :4���� 
�02��41�
� �0Q4�. G��54;. ��:4���� 


�02��1�
� �
�� 
�4. :4� ��4����3�E4�� E4�� 3���428� /


�02��1�
� �� ��,�. G��5;. 
�02��1�
� �
�� 5�
�� ��u .�


�4� :40��� 
4�� :�R�� [4�;� 
��408O� E��4)F �4&F 3��4�

:�w`� 3�E4�� / 7
�. 
�;R �
 	#��� 5� �� / 5'� �OR 	�

 �I,�. ����. 
�;R �
 E��)F G�l�]Yr[.:4. ��I��%

 �4� 
�+�� �J)��% ���O� q%��� �
 
� ���� 7/"4C. 

�4F

 	,�. ��
�!� :� �I� 75' 75��Q� 
�02��41�
� >��E4�� �4. 

54���
 <�4���� 
� ���� :. ��I��%]Yr[�4I� 
428� /


�02��1�
� 5'�. E��)F G�l� ���� ]Z][.��
�!� [�D �.

 	,�.
�02��1�
� 
�� :. �;�;R 3�� 3���R �
 7��4'� e4O� 

�� :� 5;�1�
� �
 	#�4�� ��04I�8� e�T;� �
 �;�;R 
�02��


��
 >!� �J)��% ���O� q%���]Z� [.


�.
�02��1�
� 5Q4� ���� �9����� E�� 
���� 3�/ / 	�
�� 

544��� E44�� 7544' A�44+�� B�44C �D� ���44I :44� ��44(�� 
�� 

5;0��]Z��YV[.

 مĤخذ
1.  Scherer PE, Williams S, Fogliano M; Baldini G, 

Lodish  HF. A novel serum protein similar to 
C1 q, produced exclusively in adipecytes. J Biol 
chem 1995; 270: 26746 – 9.  

2.  Maeda K, okubo K, shimomura I, Funahashi T, 
Matsuzawa Y, Matsubara K. cDNA cloning and 
expression Of a novel adipose specific collagen-
like factor, apM1 (AdiPose Most abundant 
Gene transcript 1). Biochem Biophys Res 
commun 1995; 221: 286-9.  

3.   Arita Y, kihara S, Ouchi N, Takahashi M, Maeda 
K, Miyagawa J, et al. Paradoxical decrease of 
an adipose specific protein, adiponectin in 
obesity. Biochen Biophys Res Commun 1999; 
257: 79-83.  

4. Berg AH, Combs TP, Scherer PE. ACRP 
30/adiponeticin an adipokine regulating glucose 
and lipid metabolism. Trends Endocrinol Metab 
2002; 13: 84–9.  

5. Yamamoto Y, Hirose H, saito I, Tomita M, 
Taniyama M, Matsubara K et al. Correlation of 
the adipocyte–derived protein adiponectin with 
insulin resistance index and serum high–density 
lipoprotein–cholesterol, independent of body 
mass index, in the Japanese Population. Clin Sci 
(Lond) 2002; 103: 137-42.  

6. Matsubara M, Maruoka S, Katayose S. Inverse 
relationship between plasma adiponectin and 
leptin concentrations in normal–weight and 
obese women, Eur J Endocriol 2002; 147: 173–
80.  

7. Hotta K, Funahashi   T, Arita Y, Takahashi M, 
Matsuda M, Okamoto Y, et al. Plasma 
concentrations of a novel, adipose–specific 
protein, adiponectin, in type 2 diabetic patients. 
Arterioscler Thromb vasc Biol 2000; 20: 1595–
9.  

8. Chan TF, Yuan SS, Chen  HS, Guu CF, Wu LC, 
Yeh YT et al. Correlations between umbilical 
and maternal serum adiponectin levels and 
neonatal birthweights. Actia obstet Gynecol 
scand 2004; 83: 165–9.  

9. Zhang y, Proenca R, Maffei M, Barone M, 
Leopold L, Friedman JM. Positional cloning of 
the mouse obese gene and its human 
homologue. Nature 1994; 372: 425–32.  

10. Considine RV, Sinha MK, Heiman ML, 
Kriauciunas A, Stephens Tw, Nyce MR  et al. 
Serum immunoreactive-leptin concentrations in 
normal–weight and obese humans. N Engl J 
Med 1996; 334: 292 – 5.  

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

24
-0

5-
17

 ]
 

                               4 / 5

https://ijdld.tums.ac.ir/article-1-329-en.html


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

11. Jaquet D, Leger J, Levy-Marchal C, Oury JF, 
Czernichow P. Ontogeny of leptin in human 
fetuses and newborns: effect of intrauterine 
growth retardation on serum leptin 
concentrations. J clin Endocrinol Metab 1998; 
83: 1243 – 6.  

12. Ong KK, Ahmed Ml, Sherriff A, woods KA, 
Watts A, Golding J   et al. Cord blood leptin is 
associated with size at birth and predicts infancy 
weight gain in humans. ALSPAC study Team. 
Avon Longitudinal study of Pregnancy and 
childhood. J clin Endocrinol Metab 1999; 84: 
1145 – 8.  

13. Yang SW, Kim SY. The relationship of the 
levels of leptin, insulin-like growth factor-I and 
insulin in cord blood with birth size, ponderal 
index, and gender difference. J pediatr 
Endocrinol Metab 2000; 13: 289 – 96.  

14. Pardo I.M., Geloneze B, Tambacia M. A, Pereira 
JL, Barros filho AA. Leptin as a marker of 
sexual dimorphism in newborn infants. J
pediatr (Rio J) 2004; 80: 305 – 8.  

15. Geary M, Pringle PJ, Persaud M, Wilshin J, 
Hindmarsh PC , Rodeck CH, and Brook CGD. 
Leptin concentrations in relationship to 
maternal serum and cord blood: anthropometry 
and fetal growth. Brit J of obstet and 
Gynaecology 1999;106: 1054-1060. 

16.  Butte NF, Hopkinson JM, Nicolson MA. Leptin 
in human reproduction: serum leptin levels in 
pregnant and lactating women. J Clin Endocr-
inol Metab 1997; 82: 1480-1483. 

17. Highman TJ, Friedman JE, Huston LP, Wong 
WW, Catalano PM. Longitudinal changes in 
maternal serum leptin concentrations, body 
composition, and resting metabolic rate in 
pregnancy. Am J Obstet Gyneco l1998; 178 
1010-1015. 

18. Tamura T, Goldenberg RL, Johnston KE, Cliver 
SP. Serum leptin concentrations during 
pregnancy and their relationship to fetal growth. 
Obstet Gyneco ll998; 91: 389-395. 

19. Helland IB, Reseland JE, Saugstad OD, Drevon 
CA. Leptin levels in pregnant women and 
newborn infants: gender differences and 
reduction during the neonatal period. Pediatrics 
1998; 101: E12. 

20.. Schubring C, Kiess W, Englaro P et al. Levels 
of leptin in maternal serum, amniotic fluid and 
arterial and venous cord blood: relation to 
neonatal and placental weight. J Clin End Metab 
1997; 82: 480-483. 

21. Harigaya A, Nagashima K, Nako Y, Morikawa 
A. Relationship between concentration of serum 
leptin and fetal growth. J Clin Endocrinol 
Metab 1997; 82: 3281-3284. 

22. Koistinen HA, Koivisto VA, Andersson S, 
Karonen SL, Kontula K,Oksanen L, Teramo 
KA. Leptin concentration in cord blood 
correlates with intrauterine growth. J Clin 
Endocrinol Merab 1997; 82: 3328-3330. 

23. Mantzoros CS, Varvarigou A, Kaklamani VG, 
Beratis NG, Flier JS. Effect of birth weight and 
maternal smoking on cord blood leptin 
concentrations of full term and preterm 
newborns. J Clin Endocrinol Metab 1997; 82: 
2856-2861. 

24. Matsuda J, Yokota I, Iida M et al. Serum leptin 
concentrations in cord blood: relationship to 
birth weight and gender. J Clin Endocrinol 
Metab 1997; 82: 1642-1644. 

25. 25-26. Sivan E, Lin WM, Homko CI, Reece EA, 
Boden G. Leptin is present in human cord 
blood. Diabetes 1997; 46: 917-919. 

26.  Pardo IM, Geloneze B, Tambascia MA, Barros-
filho AA. Hyperadiponectinemia in newborns: 
relationship with leptin levels and Birth weight. 
Obes Res 2004;12 : 521-4 

27. Pighetti M, Tommaselli GA, D’Elia A, Di Carlo 
C, Mariano A, Di carlo A et al. Maternal serum 
and umbilical cord blood leptin concentrations 
with fetal  growth restriction. Obstet Gynecol 
2003; 102: 535–43.  

28. Kotani Y, Yokota I, Kitamura S, Matsuda J, 
Naito E, Kuroda Y. Plasma adiponectin levels 
in newborns are higher than those in adults and 
positively correlated with birth weight. Clin 
Endocrinol (oxf) 2004; 61: 418–23.  

29. Leturgue A, Ferre P, Burnol AF, Kande J, 
Maulard P, Girard J. Glucose utilization rates 
and insulin sensitivity in vivo in tissues of 
virgin and pregnant  rats. Diabetes 1986; 35: 
172–7.  

30. Yamauch T, Kamon J, waki H, Terauchi Y, 
Kubota N, Hara K et al. The fat–derived 
hormone adiponectin reverses insulin resistance 
associated with both lipoatrophy and obesity. 
Nat Med 2001; 7: 941–6.  

31. Yamauchi T, kamon J, Minokoshi Y, Ito Y, waki 
H, Uchida S et al. Adiponectin stimulates 
glucose utilization fatty acid oxidation by 
activating Amp–activated protein kinase. Nat 
Med 2002; 8: 1288–95.  

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

dl
d.

tu
m

s.
ac

.ir
 o

n 
20

24
-0

5-
17

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               5 / 5

https://ijdld.tums.ac.ir/article-1-329-en.html
http://www.tcpdf.org

