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Obesity and immune cells

Obesity is a major medical problem and causes the development of chronic low-grade metabolic inflammation. The high 
incidence of metabolic disorders is associated with white adipose tissue (WAT) surrounding intra-abdominal organs. It 

is believed that the initial cause of metabolic inflammation is adipocyte hypertrophy in visceral adipose tissue (VAT). In the 
hypertrophic adiposity, non-esterified fatty acids (NEFA) induces local macrophages to produce high levels of TNFa which in 
turn promote a positive feedback inducing more NEFA, pro-inflammatory cytokines, acute phase proteins and chemokines, 
which attract more monocytes/macrophages resulting in dysregulation of pro-inflammatory mediators andlow-grade 
inflammation. Hypertrophic adipose expansion also induces hypoxia that promotes angiogenic factors, hypoxia- inducible 
factor (HIF) 1 and inflammatory response-associated genes upregulation resulting in fibrosis. Lean adipose tissues have various 
anti-inflammatory immune cells, such as eosinophils, M2 macrophages, Th2 cells, iNKT cells, and Treg cells. In obese adipose 
tissue, the numbers of pro-inflammatory immune cells, including neutrophils, M1 macrophages, mast cells, Th1 cells, and 
CD8 T cells, are elevated. Simultaneously, reduced number of anti-inflammatory immune cells accelerates pro-inflammatory 
response and adipose tissue dysfunction. During the last decade, it was also identified that the vast majority of obese are 
characterized with a gut microbiota dysbiosis. Metabolic diseases are associated with cellular changes in the innate immune 
compartment of the intestine. The first line of intestinal defense is based on the secretion of defensins and IgA by intestinal 
epithelial cells, which are reduced in obese patients. The high fat diet induces the translocation of bacterial components such 
as LPS. The translocation of LPS or bacteria to tissues is a physiological mechanism, however, when unregulated, leads to a 
state of chronic inflammation that depends from the immune and epithelial cells response. A subpopulation of dendritic cells 
expressing CX3CR1 and innate lymphoid cells 3 are involved in the impairment of appropriate response. This mechanism is 
linked to the production of large numbers of cytokines such as IL-6, IL-17, IL-22, GM-CSF and TNF.
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