
Cross Regulation of Autophagy and Inflammation 
 
When cells do not have enough nutrients, they can easily degrade their own components to 
provide their own source of crucial food.  This survival mechanism is regulated by autophagy.  
In addition to being activated by starvation, autophagy is activated by other stress conditions 
such as heat shock, accumulation of damaged proteins, oxidative stress and infection.  
 
Inflammation is a fundamental response of multi-cellular organisms to protect the cells against 
cellular stress as well as infection and tissue damage. Both autuphagy and inflammation have 
critical roles in stress adaptation, and recent studies suggest a potential link between autophagy 
and inflammation. Crohn’s disease, which is a common inflammatory bowel disease, is 
associated with a mutation in a gene encoding a component of the autophagy machinery.  
Moreover, available evidence suggests that autophagy can block inflammation in some 
situations.  The potential link between autophagy and inflammation is still not clearly known 
and understanding the link may elucidate the mechanistic basis of many different disease 
conditions.  
 
Autophagy is a cell autonomous mechanism.  In other words, even a simple cell is capable of 
defending itself via this machinery during stress. Indeed, many of the functions of autophagy 
have been clarified in experiments done on yeast, which are unicellular organisms. 
Interestingly, the autophagy machinery is conserved in complex organisms such as mice and 
human. In contrast, inflammation is a non-cell autonomous mechanism. It requires interactions 
between many different cell types, mediated in part by secreted soluble proteins called 
cytokines.  
 
Macrophages are one of the most important cell types in the inflammatory response.  We aimed 
to understand the cross regulation between autophagy and inflammation in mouse macrophages.  
We hypothesized that cells may induce autophagy as a first response during stress and then 
trigger inflammation only if autophagy is unable deal with stress. We used autophagy deficient 
and control mouse macrophages to address these questions. We measured and compared the 
inflammatory cytokine gene expression levels of mouse macrophages with different types of 
stress stimulants. Our results showed that lipopolysaccharide, which is an outer component of 
gram-negative bacteria and a well-known inducer of inflammation, induced more inflammatory 
cytokine gene expression in autophagy deficient cells. Questioning the roles and the 
mechanisms of autophagy in limiting inflammation, we also aimed to understand the 
mechanism of lipopolysaccharide induced autophagy. 
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