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Obesity puts people at risk for a variety of IL-1-driven metabolic disorders, such as atherosclerosis and type 2 diabetes mellitus (T2D)

[1]. Moreover, the activation of adipose tissue macrophages (ATMs) inside fat deposits has been associated to an obesity-induced inflam-

matory state [2]. Furthermore, a new study found that obesity promotes the NLRP3 inflammasome to assemble in ATMs, resulting in insulin resistance in early T2D patients [3]. Higher level of both NLRP3 and IL-1 in visceral adipose tissue in free-feeding mice on a conventional chow diet was observed to associate significantly with body weight and adiposity when matched to mice fed a calorie-restricted diet.
Weight loss in obese T2D patients was linked to lower NLRP3 and IL-1β expression in subcutaneous adipose tissue, which was similar to

the findings in mice. Gene-deficient mice fed a high fat diet demonstrated lower caspase-1 activation and pro-IL-1β expression in adipose
tissue, as well as a loss in serum IL-18 synthesis, compared to their wildtype counterparts. Furthermore, NLRP3- and caspase-1-deficient
animals are more resistant to insulin resistance caused by a high-fat diet [3,4]. Insulin sensitivity was observed to be reduced as a result

of NLRP3 inflammasome-mediated activation of effector adipose T cells, which then mediate downstream insulin resistance pathways via
releasing interferon-gamma [5].

A plethora of sterile danger signals created in adipose tissues could activate tissue-resident immune cells including macrophages and

dendritic cells, leading to the creation of an NLRP3 inflammasome. Ceramide, a lipid molecule made up of sphingoside and fatty acid, could

be one natural danger signal that causes NLRP3 activation in obese people [6]. Circulating amounts of free fatty acids rise during obesity,

which are likely to be scavenged by ATMs and converted to ceramide [7]. NLRP3-dependent caspase-1 activation and IL-1β production

were observed in LPS-primed macrophages activated with ceramide, albeit at modest levels [3]. Adipose tissue explants from diet-indu-

ced obese mice showed increased caspase-1 cleavage in response to ceramide. Alternative endogenous triggers, such as material produced by dying cells or crystalline chemicals, could activate NLRP3 in this disease scenario, albeit no proof has been reported. Saturated fatty

acid palmitate, another lipid, has recently been identified to activate the NLRP3 inflammasome [8]. Palmitate is one of the most common
free fatty acids in plasma, and it is found in substantially higher concentrations in obese people. Although the unsaturated fatty acid oleate

is prevalent in plasma, it has not been shown to activate the NLRP3 inflammasome like palmitate [9]. Palmitate appears to activate NLRP3
by a new mechanism involving diminished AMP-protein kinase (AMPK) activity, which leads to a defective autophagic process and the

buildup of mitochondrial ROS, in contrast to other known NLRP3 activators. This matches previous study that suggested mitochondrial
ROS may be essential for NLRP3 activation [10,11]. According to the findings, activation of NLRP3 by palmitate and subsequent IL-1 pro-

duction enhances insulin resistance both directly, through suppression of insulin signaling, and indirectly, through increased production
of TNF, a known inducer of insulin resistance [12,13].

Obesity rates are rising at the same time as the prevalence of various inflammatory-driven metabolic diseases, such as atherosclerosis

and T2D [14]. NLRP3 is a common receptor that is activated in response to a number of metabolic risk factors, according to the studies
mentioned above. In a variety of metabolic diseases, obesity can also supply the priming signals required for NLRP3 activation, removing
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the safety switch from NLRP3 signaling. This could explain why persons who are overweight are more prone to NLRP3-dependent viral
and environmental infections, as well as metabolic illnesses like atherosclerosis, T2D, and gout [15].

Endogenous chemicals known to activate the NLRP3 inflammasome have been observed to increase and accumulate at local tissue

locations during obesity. In both atherosclerosis and T2D, modified LDL is one such chemical that is likely to prepare macrophages in vivo

for later NLRP3 activation. Free fatty acid circulation is also enhanced in obesity and can build up in adipose tissues as T2D progresses
[16]. Free fatty acids, like modified LDL, can trigger NF-B signaling via TLR4 [17], and so potentially serve as an alternate priming signal

for the NLRP3 inflammasome in T2D. Obesity increases TLR2 and TLR4 expression in adipose tissue [18], and TLR4 deficiency in mice

has been demonstrated to protect against fat-induced inflammation and insulin resistance [19,20]. Many additional unidentified NLRP3
priming chemicals are likely to exist in obesity, and their discovery will bring new insights into metabolic disorders. In conclusion, obesity-related inflammation can prepare cells to activate the NLRP3 inflammasome, making it a prospective therapeutic target.
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