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Abstract 

BACKGROUND: The animal model of high fat diet-induced obesity is the first choice for the study of 

human obesity. Leptin and its receptor expression play an important role in the high fat diet-induced 

obesity and obesity resistant, but the exact mechanism and the role of swimming are not clear.  

OBJECTIVE: To explore the effect of 7-week swimming on serum leptin and leptin receptor expression in 

hypothalamus in rats with high fat diets.   

METHODS: A total of 60 Sprague-Dawley rats were fed with high fat diets for 8 weeks. The diet-induced 

obese and obese resistant rats were selected based on the body weight. 14 obese rats were equally divided 

into two groups: obese group and obese-exercise group; and 14 obese resistant rats were equally divided 

into two groups: obese resistant group and obese resistant-exercise group. All the rats were continually given 

high fat diets. Exercise groups accepted free swimming training for 7 weeks at the same time.  

RESULTS AND CONCLUSION: Compared with the obese group, obese-exercise group had obviously 

decreased in body weight, fat pad weight, fat pad weight/body weight and serum leptin concentration. And 

obese-exercise group had obviously increased receptor mRNA expression in hypothalamus. There was no 

significant change in above indexes between the obese resistant group and obese resistant-exercise group. 

The results showed that swimming exercise can increase energy consumption and improve metabolism, 

which decreased the concentration of leptin and effectively improved leptin receptor expression in the 

hypothalamus to ease leptin resistance and improve the body’s metabolism.  

Subject headings: Obesity; Leptin; Sports; Tissue Engineering 
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1���������Materials and methods  

1.1  ��  ³��´+,µ¶% 

1.2  �������µ¶i201384·10¸5¹ºx»

°¼�½µ¶¾¿e%  

1.3  	
  

����À�ÁÂÃ�ÄÅSD�60Æ��Ç4È�

xÉ�(74±4) g�heÊoËE,¯Ì#ÍÎÏ®�Ð

ÑÒÓÀSCXK(Ô)2009-24%ÕÖ×ØÙÚ23.0Û24.0 �% 

��ÀjÜÕÝÞ100 gßàá20%�âãä(å

æãD�çèä)10%�éá20%�êë1%�ìá5%�

íîá16%�ïð16%�ñá10%��ò2%�ó��

11.7kJ/g(ôõÉ 26.99%��X 19.8%�öã÷,

53.21%)% 

��ÕÝø´�ù[35]�úÀÞ100 gjÜÕÝ:�
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2
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Figure 1  Flowchart of establishing models of high-fat diet-induced obese and obese resistant rats 
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Table 3  Effects of swimming exercise on leptin receptor 

mRNA expression in the hypothalamus of obese and obese 

resistant rats 
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�
P < 0.05�������	


�
P < 0.05� 

 

�� ������� mRNA ���� 

��� 0.26±0.06
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����� 0.45±0.05
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���� 0.59±0.10 
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Figure 2  Effects of swimming exercise on leptin receptor 

mRNA expression in the hypothalamus of obese and obese 

resistant rats 
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Table 1  Effects of swimming exercise on body weight, food 

intake, and the ratio of fat mass/body weight in obese and 

obese resistant rats  

��������	


�
P < 0.01�������	


�
P < 0.01� 

 

�� ���(g) ����(g) ���(g) ��	(%) 

��� 459.3±39.2

�
 2 438.3±102.3
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 35.3±8.0
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 7.7±1.7
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����� 374.9±17.5

�
 2 349.8±80.9 15.4±3.4
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 4.1±0.0
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���� 317.0±26.0 2 125.0±92.4 10.2±1.9 3.2±0.5 

������ 295.3±19.3 2 022.6±95.6 9.9±3.3 3.3±1.1 
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Table 2  Effects of swimming exercise on serum leptin 

concentration and leptin/fat mass in obese and obese 

resistant rats 
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P < 0.05�������	
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P < 0.05� 

 

�� ��(mmol/L) ��/��� 

��� 2.47±0.44 0.07±0.02

�
 

����� 1.84±0.60
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 0.12±0.04 

���� 2.03±0.33 0.21±0.06 

������ 1.82±0.46 0.21±0.09 
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