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                    Summary
The effects and the mechanism of insulin treatment on intracellular lipid metabolism in liver of diabetic rats were evaluated. Type 2 diabetic rats were induced by injecting the streptozotocin (25 mg/kg) and fat rich food. According to the results of oral glucose tolerance test (OGTT) and glucose-induced insulin secretion test (IRT), the rats were divided into two groups; untreated group (UT) and insulin-treated group (IT). Normal rats (NC) served as controls. The treatment with either Humulin N (4–6 U/kg every day), or saline lasted for 4 weeks. Body weight, OGTT, IRT, blood lipids, intracellular lipids in liver, hepatic fatty acid oxidation and the activity of fatty acid synthase (FAS) were detected. The change of liver histology was observed. The insulin sensitivity index (ISI) was applied to assess the status of insulin resistance. The results showed that as compared with NC group, the plasma and hepatic intracellular Triglyceride (TG), total cholesterol (TC) and free fatty acids (FFAs) were increased significantly in UT group (P<0.05), and lipid droplets could be seen dispersedly in the liver specimens, the hepatic fatty acid oxidation was increased markedly (P<0.05), while the fatty acid synthase activity decreased (P<0.05). Insulin treatment resulted in a further accumulation of lipids in liver by 55.7%, 19.87% and 22.2% increase in TG, TC, FFAs respectively. The size of hepatocytes was enlarged and the cells were filled with fat drops. Plasma lipids showed little decrease and still significantly higher than those in NC group after the insulin treatment. Meanwhile, insulin treatment was companied by 20% decrease in the rate of fatty acid oxidation and 31% increase in hepatic FAS activity compared to UT group. It was concluded that treatment with insulin on type 2 diabetic rat increases hepatic intracellular lipid accumulation by inhibiting hepatic fatty acid oxidation and activating FAS.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Insulin Resistance in Experimental Type 1 Diabetes Mellitus
                                        
                                    

                                    
                                        Article
                                        
                                         01 April 2022
                                    

                                

                                V. V. Ivanov, E. E. Buyko, … E. V. Udut

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        GABA administration improves liver function and insulin resistance in offspring of type 2 diabetic rats
                                        
                                    

                                    
                                        Article
                                         Open access
                                         30 November 2021
                                    

                                

                                Azadehalsadat Hosseini Dastgerdi, Mohammadreza Sharifi & Nepton Soltani

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The effect of high fat diet and metformin treatment on liver lipids accumulation and their impact on insulin action
                                        
                                    

                                    
                                        Article
                                         Open access
                                         08 May 2018
                                    

                                

                                Piotr Zabielski, Hady Razak Hady, … Agnieszka U. Blachnio-Zabielska

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Lu F, Leng S, Tu Qet al. Comparative study on the effects of huanglianjiedu decoction and berberine on glucose and lipid metabolisms in type 2 diabetic rats. J Huazhong Univ Sci Tech Health Sci (Chinese), 2002, 31:662–665
CAS 
    
                    Google Scholar 
                

	Song G, Wang Z, Ma Het al. Effect of swimming exercise on insulin resistance and serum leptin of elderly rats on high-fat diet. Chin J Geriatr (Chinese), 2003, 22:551–553

                    Google Scholar 
                

	Piot C, Hocquette J F, Veerkamp J Het al. Effects of dietary coconut oil on fatty acid oxidation capacity of the liver, the heart and skeletal muscles in the preruminant. Calf Br J Nutr, 1999, 82:299–308
CAS 
    
                    Google Scholar 
                

	Shillabeer G, Hornford J, Forden J Met al. Fatty acid synthase and adipsin mRNA levels in obese and lean JCR: LA-cp rats: effect of diet. J Lipid Res, 1992, 33:31–39
PubMed 
    CAS 
    
                    Google Scholar 
                

	Angulo P. Nonalcoholic fatty liver disease. N Engl J Med, 2002, 346:1221–1231
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Clark J, Diehl A. Hepatic steatosis and type 2 diabetes mellitus. Curr Diab Rep, 2002, 2:210–215
Article 
    PubMed 
    
                    Google Scholar 
                

	Marchesini G, Brizi M, Bianchi Get al. Nonalcoholic fatty liver disease: A feature of the metabolic syndrome. Diabetes, 2001, 50:1844–1850
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	White J R, Davis S N, Cooppan Ret al. Clarifying the Role of insulin in type 2 diabetes management. Clin Diab, 2003, 21:14–21
Article 
    
                    Google Scholar 
                

	U. K. Prospective Diabetes Study Group. Intensive blood-glucose control with sulphonylureas or insulin compared with conventional treatment and risk of complications in patients with type 2 diabetes. Lancet, 1998, 352:837–853
Article 
    
                    Google Scholar 
                

	Anderwald C, Bernroider E, Krssak Met al. Effects of insulin treatment in type 2 diabetic patients on intracellular lipid content in liver and skeletal muscle. Diabetes, 2002, 51:3025–3032
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Lin H Z, Yang S Q, Chuckaree Cet al. Metformin reverses fatty liver disease in obese, leptin deficient mice. Nat Med, 2000, 6:998–1003
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Tomita K, Azuma T, Kitamura Net al. Pioglitazone prevents alcohol-induced fatty liver in rats through upregulation of c-Met. Gastroenterology, 2004, 126:873–885
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                

	Roglans N, Sanguino E, Peris Cet al. Atorvastatin treatment induced peroxisome proliferator-activated receptor α expression and decrease plasma nonesterified fatty acids and liver triglyceride in fructose-fed rats. J Pharmacol Exp Ther, 2002, 302:232–239
Article 
    PubMed 
    CAS 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Endocrinology, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology, 430022, Wuhan, China
Chen Lulu, Wang Yongbo, Zhou Min & Wang Baoping


Authors	Chen LuluView author publications
You can also search for this author in
                        PubMed Google Scholar



	Wang YongboView author publications
You can also search for this author in
                        PubMed Google Scholar



	Zhou MinView author publications
You can also search for this author in
                        PubMed Google Scholar



	Wang BaopingView author publications
You can also search for this author in
                        PubMed Google Scholar







Additional information
CHEN Lulu, female, born in 1956, Professor
This project was supported by a grant from Natural Sciences Foundation of Hubei Province in China (No. 2003ABA143).


Rights and permissions
Reprints and permissions


About this article
Cite this article
Lulu, C., Yongbo, W., Min, Z. et al. Effects of insulin treatment on intracellular lipid metabolism in liver of diabetic rats.
                    J. Huazhong Univ. Sci. Technol. [Med. Sci.] 26, 284–287 (2006). https://doi.org/10.1007/BF02829552
Download citation
	Received: 22 January 2006

	Issue Date: May 2006

	DOI: https://doi.org/10.1007/BF02829552


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key words
	diabetes
	type 2
	insulin
	liver
	hepatic fatty and oxidation
	fatty acid synthase








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					54.226.44.255
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    