
        
    
        
            
            
                
            

            
        
    

        
    
        
            
            
                
            

            
        
    


        
    




        

        
    Skip to main content

    

    
    
        
            
                
                    
                        
                    
                
            
        


        
            
                
    
        Log in
    


            
        
    


    
        
            
                
                    
                        
                            
                        Menu
                    
                


                
                    
                        
                            Find a journal
                        
                    
                        
                            Publish with us
                        
                    
                        
                            Track your research
                        
                    
                


                
                    
                        
                            
                                
                                    
                                Search
                            
                        

                    
                    
                        
 
  
   
  Cart
 


                    
                

            

        
    




    
        
    
        
            
                
                    
    
        
            	
                        Home




	
                        Amino Acids

	
                        Article

Lipid metabolism in pigs fed supplemental conjugated linoleic acid and/or dietary arginine


                    	Original Article
	
                            Published: 01 March 2012
                        


                    	
                            Volume 43, pages 1713–1726, (2012)
                        
	
                            Cite this article
                        



                    
                        
                        
                    

                
                
                    
                        
                            
                            
                                
                                
                            
                            Amino Acids
                        
                        
                            
                                Aims and scope
                                
                            
                        
                        
                            
                                Submit manuscript
                                
                            
                        
                    
                

            
        
    


        
            
                

                

                
                    
                        	Gwangwoong Go1, 
	Guoyao Wu1, 
	David T. Silvey1, 
	Seongho Choi1, 
	Xilong Li1 & 
	…
	Stephen B. Smith1 

Show authors
                        
    

                        
                            	
            
                
            2046 Accesses

        
	
            
                
            33 Citations

        
	
            Explore all metrics 
                
            

        


                        

                        
    
    

    
    


                        
                    
                


                
                    Abstract
We proposed that the combination of conjugated linoleic acid (CLA) and arginine would decrease adiposity by depressing lipid synthesis in liver and adipose tissues of growing pigs. Pigs were allotted to treatments in a 2 × 2 factorial design with two lipids (CLA or canola oil) and two amino acids [l-arginine or l-alanine (isonitrogenous control)]; supplements were provided from 80 to 110 kg body weight (approximately 4 weeks). Treatment groups (n = 4) were: control (2.05% l-alanine plus 1% canola oil); CLA (2.05% l-alanine plus 1% CLA); arginine (1.0% l-arginine plus 1.0% canola oil); arginine plus CLA (1.0% arginine plus 1.0% CLA). Arginine increased backfat thickness (P = 0.07) in the absence or presence of CLA, and arginine supplementation increased subcutaneous and retroperitoneal adipocyte volume, especially in combination with dietary CLA (interaction P = 0.001). Arginine increased palmitate incorporation into total lipids by over 60% in liver (P = 0.07). Dietary CLA increased palmitate incorporation into lipids in longissimus muscle by over 100% (P = 0.01), and CLA increased longissimus muscle lipid by nearly 20%. CLA increased glucose oxidation to CO2 by over 80% in retroperitoneal and subcutaneous adipose tissues (P = 0.04), and doubled palmitate oxidation to CO2 in intestinal duodenal mucosal cells (P = 0.07). Arginine supplementation decreased muscle pH at 45 min postmortem (P = 0.001), indicating elevated early postmortem glycolysis, and CLA and arginine independently increased PGC-1α gene expression in longissimus muscle. CLA but not arginine depressed mTOR gene expression in intestinal duodenal mucosal cells. CLA decreased serum insulin by 50% (P = 0.02) but increased serum triacylglycerols by over 40%. CLA supplementation increased (P ≤ 0.01) total saturated fatty acids in liver and adipose tissue. In conclusion, neither CLA nor arginine depressed tissue lipid synthesis in growing/finishing pigs, and in fact dietary CLA promoted elevated intramuscular lipid and arginine increased carcass adiposity.
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	AMPK:
	
                    AMP-activated protein kinase

                  
	CLA:
	
                    Conjugated linoleic acid

                  
	CPT-1A:
	
                    Carnitine palmitoyltransferase 1A

                  
	FAS:
	
                    Fatty acid synthase

                  
	HDL:
	
                    High density lipoprotein

                  
	LDL:
	
                    Low density lipoprotein

                  
	PGC-1α:
	
                    PPARγ co-activator 1α

                  
	PPARα:
	
                    Peroxisome proliferator-activated receptor α

                  
	RLP:
	
                    Remnant lipoprotein

                  
	s.c.:
	
                    Subcutaneous

                  
	r.p.:
	
                    Retroperitoneal

                  
	SCD:
	
                    Stearoyl-CoA desaturase

                  
	VLDL:
	
                    Very low density lipoprotein
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