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The reduction of the caloric intake of the diet without malnutrition (caloric restriction, CR) drastically 
alters the metabolism, being the extension of longevity one of the most striking and best known effect. 
The so-called “Membrane Theory of Aging” is based on an inverse relationship between the degree of 
membrane fatty acids unsaturation and life expectancy. Thus, a reduced number of double bonds in 
membrane fatty acids may be an adaptation to long-lived species to prevent the accumulation of 
oxidative damage. In rats and other rodents, several studies have shown that CR reduces mitochondrial 
content of polyunsaturated long-chain fatty acids in liver as well as in other organs, and the results 
were explained on the basis of a reduced ROS generation under CR. 
On the other hand, it has been proposed that membrane lipid composition plays an important role in 
basal energy balance control and in the regulation of the overall aging process. Therefore, CR might 
have a significant effect on mitochondrial processes, an organelle characterized by its high energy 
consumption. 
In this study we analyze in mice the combined effect of six months of 40% caloric restriction with the 
introduction of variations in the origin of the fat component of diet: lard (highly saturated fat), soybean 
oil (high in linoleic acid), or fish oil (rich in n-3 polyunsaturated fatty acids) on morphological and 
functional markers in mouse hepatocyte mitochondria. The results show significant changes in 
quantitative and qualitative ultrastructural mitochondrial parameters as well as in other factors related 
to mitochondrial fusion/fission, revealing the relevance of lipid composition of CR diets in the 
regulation of mitochondrial dynamics. 


