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ClC-3 Enhances Visceral Adipocyte Hypertrophy and Adipose Tissue Inflammation linking Obesity-Induced 
Insulin Resistance
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Background and Objective: We have previously found that chloride channel/antiporter ClC-3 gene knockout alleviates lipid and 
glucose disorders in mice model with type 2 diabetes. The present study was designed to verify the role of ClC-3 in adipocyte 
hypertrophy and adipose tissue macrophage (ATM) inflammation during obesity.

Methods: We measured the ClC-3 expression and fat cell size in omental fat tissues from Chinese women with body mass index 
(BMI) from 16.0 to 28.4 kg/m2. The adipocyte cell size, ATM-mediated inflammatory phenotype switch and TLR-4/NFκB 
inflammatory signaling pathway was examined in visceral adipose tissue from ClC-3-/- and wild-type mice fed with high-fat diet 
(HFD) using micro-CT, histological, cellular, and biochemical molecular approaches. 

Results: The expression of ClC-3 mRNA and protein upregulated in omental fat tissues of obese women and has a strong positive 
correlation with BMI and adipose cell size. In HFD-induced obese mice, ClC-3 protein significantly increased as early as 4 weeks 
after HFD initiation. ClC-3-/- mice exhibited a dramatic decrease in HFD-induced body weight gain; VAT accumulation, adipocyte 
size enlargement or increased percentage of large adipocytes in VAT, as well as an improvement of obesity-induced metabolic 
disorders. ClC-3 deficiency also reduced obesity-induced ATM recruitment and accumulation, M1-like macrophage polarization 
and expression of pro-inflammatory cytokines through the TLR-4/NF-κB signaling pathway. In THP-1 differentiated cells in vitro, 
ClC-3 knockdown dramatically reduced LPS-induced NF-κB activation and TLR-4 expression, while overexpression of ClC-3 did 
the opposite. 

Conclusion: The upregulation of ClC-3 gene may contribute to obesity-induced adipose tissue dysfunction by promoting adipocyte 
hypertrophy and ATM inflammation, suggesting a therapeutic potential of inhibiting ClC-3 for obesity-related metabolic disorders. 
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