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The cells of the innate and adaptive 
immune systems have been impli-

cated in the development of obesity-
induced metaflammation and metabolic 
disorders including type 2 diabetes. 
Galectin-3, a β-galactoside-binding lec-
tin, modulates immune/inflamma-
tory responses and specifically binds to 
advanced glycation end products (AGE), 
modified lipoproteins, and endotoxin. In 
the recently published study we demon-
strate proinflammatory changes in the vis-
ceral adipose tissue and pancreatic islets 
in galectin-3-deficient mice fed high-fat 
diet which also exhibited excess adipos-
ity, hyperglycemia, insulin resistance and 
systemic inflammation compared with 
their diet matched wild-type controls. 
This was associated with the increased 
incidence of Type-1 T and NKT cells 
and pro-inflammatory CD11c+CD11b+ 
macrophages in the visceral adipose 
tissue. Severe insulitis, infiltration of 
macrophages expressing NLRP3 inflam-
masome and IL-1β, and enhanced accu-
mulation of AGE were present within 
the pancreatic islets in obese LGALS3−/− 
mice. Moreover, increased caspase-1 
dependent IL-1β secretion with increased 
expression of NLRP3 inflammasome 
and phospho-NFκBp65 were observed 
in LGALS3−/− peritoneal macrophages 
stimulated in vitro by lipopolysaccharide 
and/or saturated fatty acid palmitate. 
The amplified high-fat diet-induced obe-
sity and hyperglycemia and exacerbated 
inflammation in adipose tissue and pan-
creatic islets in LGALS3−/− mice suggest 
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an important role for galectin-3 in the 
regulation of adiposity, metaflammation 
and type 2 diabetes.

Obesity and its strong association with 
insulin resistance and type 2 diabetes 
have initiated the investigations of the 
underlying mechanisms of these disor-
ders. Obesity itself leads to an inflamma-
tory response, termed metaflammation, in 
metabolic tissues including adipose tissue, 
pancreatic islets, liver, muscle, and brain. 
Metaflammation is a low-grade, chronic 
inflammatory response that is induced 
by excess nutrients and often leads to the 
development of insulin resistance and 
metabolic disorders.1 The pathophysiol-
ogy, inflammatory triggers, and molecular 
pathways that associate metaflammation, 
diet, and type 2 diabetes are incompletely 
understood. It has been postulated that 
the degree of adiposity, the nature of 
immune/inflammatory response, and the 
composition of gut microbiota are the 
most important factors associated with the 
obesity-related pathologies.2

Obesity-Induced Inflammation  
in Adipose Tissue

Obesity is associated with the increased 
infiltration of immune cells into the adi-
pose tissue and enhanced tissue expres-
sion of pro-inflammatory cytokines. 
Although the signals involved in the acti-
vation and attraction of immune cells into 
metabolic tissues are not fully elucidated, 
it is believed that adipocytes initiate 












