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The increasing prevalence of obesity worldwide poses a great challenge to global health 

as obesity not only represents a main risk factor for chronic degenerative diseases, but it 

can also increase the incidence of many cancers including colorectal cancer (CRC). A 

critical barrier to progress into the field is represented by the still poor knowledge on how 

adipose tissue metabolism can impact cancer development.  

White adipose tissue (WAT) is a complex immunocompetent organ, composed of 

different cell types among which adipocytes and resident immune cells, exhibiting 

secretory and regulatory activities. Obesity disrupts the dynamic role of these cells altering 

the adipokine signaling, and increasing the levels of inflammatory cytokines responsible for 

the activation of transcription factors such as STAT3, constitutively expressed in many 

tumors. 

Dietary components may influence the inflammatory process and the risk of developing 

CRC. Fatty acids (FAs) are key WAT components and, given their precursor status to 

signaling lipid mediators, major determinants in inflammation. The opposite behaviors of 

ω3- (anti-inflammatory) and ω6- (pro-inflammatory) polyunsatured-FAs in modulating 

several adipose and immune cell functions have been demonstrated. FAs could contribute 

to maintain the proper balance of key transcriptional regulators, thus controlling the 

inflammatory response of adipocytes. In particular, docosahexaenoic acid (DHA) exerts a 

strong anti-inflammatory activity.  

To test the hypothesis that WAT represents the initial place where dietary FAs influence 

inflammation, we defined the inflammatory status and specific FA profiles of WAT 

associated with CRC. To assess the role of changes in WAT FA profiles in tissue 

inflammation, we compared ω3- and ω6-FAs content and the inflammatory status of 

adipocytes isolated from WATs of normal-weight and overweight/obese individuals 

affected or not by CRC. We provided evidence for a pro-inflammatory environment in 

WAT of CRC patients, as assessed by the up-regulation of STAT3, and the concomitant 

decrease of PPAR  and adiponectin with respect to healthy subjects. This imbalance was 

correlated with a decreased ω3-/ω6-PUFA ratio and was independent of obesity degree, 

suggesting that qualitative changes, other than quantitative ones, in WAT FAs may 

influence tissue dysfunctions. This hypothesis was further supported by the finding that 

adipocyte treatment with DHA restored the equilibrium between STAT3 and PPAR . 
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