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Short Communication

Metaflammation, also known as metabolic inflammation, is connected to obesity and its comorbidities, such as hypertension, cardio-
vascular disease, insulin resistance, and type 2 diabetes (T2D) [1]. Obese patients have both subcutaneous and intra-abdominal (visceral) 
fat deposition, and changes in the adipose tissue compartment are critical for the development of metabolic inflammation and insulin 
resistance [2,3]. Adipose tissue is an active endocrine organ as well as an energy storage organ [4]. While small adipocytes in lean people 
are associated to metabolic balance, larger adipocytes in obese people engage activated macrophages and release adipokines [5]. Larger 
adipocytes emit adipokines, which function in tandem with proinflammatory cytokines/chemokines secreted by nearby macrophages to 
enhance adipose inflammation and insulin resistance [6].

TNF-α is a powerful proinflammatory cytokine released by macrophages and adipocytes, particularly visceral adipose tissue, and is 
regarded a crucial indicator of adipose inflammation. This cytokine plays a direct role in insulin and glucose metabolism, as well as insulin 
resistance and lipolysis stimulation [7]. Increased TNF-α levels in obesity and their correlation with BMI have been documented in both 
human and animal model studies [8]. In addition to macrophages, T cells, endothelial cells, fibroblasts, and skeletal muscle, IL-6 is a pro-
inflammatory cytokine produced primarily by adipocytes. IL-6 is a proinflammatory cytokine that also functions as an anti-inflammatory 
myokine. IL-6 impacts glucose metabolism, and higher IL-6 levels in the blood have been seen in obese and/or T2D patients; however, 
its involvement in the development of insulin resistance is still debated [9, 10]. Other proinflammatory cytokines that may be elevated in 
obesity/T2D and contribute to metaflammation may include IL-1β, IL-18, and IL-23 [11]. 

Chemotactic cytokines, also known as chemokines, are small proteins that communicate by activating receptors with seven transmem-
brane domains. CXC, CC, CX3C, and XC chemokines are the four subfamilies of chemotactic cytokines. Chemokines are chemoattractants 
that direct leukocyte migration, a process known as directed chemotaxis. The signature inflammatory chemokines include CXCL-1/5/8/9, 
CCL-2/3/4/5/7, and CX3CL1 [12].

The interferon regulatory factors (IRFs) family of transcription factors plays a critical role in the regulation of immunity and induction 
of type I interferons (IFN-α/β) [13]. IRFs are a group of nine transcription factors (IRF1-9) that are involved in Toll-like and other pattern 
recognition receptor-mediated immunoregulation and immune cell development. IRFs are currently being recognized as adipogenesis 
transcriptional regulators [14]. Although IRF5 has been linked to macrophage polarization toward the inflammatory M1-phenotype, the 
association between alterations in IRF5 adipose expression and other indicators of adipose inflammation in T2D and obesity remains 
unknown [15]. 
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