







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: International Journal of Obesity]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	international journal of obesity

	original article

	
                                    article


    
        
        
            
            
                
                    	Original Article
	Published: 30 March 2010



                    Time-of-day-dependent dietary fat consumption influences multiple cardiometabolic syndrome parameters in mice

                    	M S Bray1,2, 
	J-Y Tsai2, 
	C Villegas-Montoya2, 
	B B Boland2, 
	Z Blasier2, 
	O Egbejimi2, 
	M Kueht2 & 
	â€¦
	M E Young2,3Â 

Show authors

                    

                    
                        
    International Journal of Obesity

                        volumeÂ 34,Â pages 1589â€“1598 (2010)Cite this article
                    

                    
        
            	
                        4416 Accesses

                    
	
                        120 Citations

                    
	
                            45 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Feeding behaviour
	Metabolic syndrome


    


                
    
    

    
    

                
            


        
            Abstract
Background:
Excess caloric intake is strongly associated with the development of increased adiposity, glucose intolerance, insulin resistance, dyslipidemia, and hyperleptinemia (that is the cardiometabolic syndrome). Research efforts have focused attention primarily on the quality (that is nutritional content) and/or quantity of ingested calories as potential causes for diet-induced pathology. Despite growing acceptance that biological rhythms profoundly influence energy homeostasis, little is known regarding how the timing of nutrient ingestion influences development of common metabolic diseases.
Objective:
To test the hypothesis that the time of day at which dietary fat is consumed significantly influences multiple cardiometabolic syndrome parameters.
Results:
We report that mice fed either low- or high-fat diets in a contiguous manner during the 12â€‰h awake/active period adjust both food intake and energy expenditure appropriately, such that metabolic parameters are maintained within a normal physiologic range. In contrast, fluctuation in dietary composition during the active period (as occurs in human beings) markedly influences whole body metabolic homeostasis. Mice fed a high-fat meal at the beginning of the active period retain metabolic flexibility in response to dietary challenges later in the active period (as revealed by indirect calorimetry). Conversely, consumption of high-fat meal at the end of the active phase leads to increased weight gain, adiposity, glucose intolerance, hyperinsulinemia, hypertriglyceridemia, and hyperleptinemia (that is cardiometabolic syndrome) in mice. The latter perturbations in energy/metabolic homeostasis are independent of daily total or fat-derived calories.
Conclusions:
The time of day at which carbohydrate versus fat is consumed markedly influences multiple cardiometabolic syndrome parameters.
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