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Abstract:
Obesity is a multifaceted condition characterized by abnormal fat accumulation, which contributes to metabolic and cardiovascular issues. This results due to inflammation, oxidative stress, and dysfunction in fat cells. Oxidative stress occurs when there is an imbalance between free radical production and antioxidant defenses, leading to tissue damage. Several approaches have been developed to gain deeper insights into the extent of oxidative stress damage caused by various cellular OS products. Recently, novel diagnostic tools called volatile organic compounds (VOCs) have emerged as potential biomarkers for these conditions. A clearer understanding of how oxidative stress and the release of VOCs from differentiated adipose tissue interact would significantly assist in determining the exact sources or pathways of VOCs in different pathological conditions. In this research, we developed an oxidative stress model using hydrogen peroxide treatment on differentiated 3T3-L1 cells. We conducted a comprehensive analysis of the effect of oxidative stress on cell metabolism by examining VOCs present in the cell headspace. This analysis utilized solid-phase microextraction (SPME) combined with gas chromatography-mass spectrometry (GCMS). Eight VOCs were increased, while four VOC peaks showed a significant increase in oxidative stress-induced adipocytes. The VOC biomarkers were mainly linear and branched chain alkanes, straight chain, and aromatic alcohol probably derived from lipid peroxidation and amino acid metabolism when oxidative stress is induced in adipocytes. This study revealed volatiles that were influenced by oxidative stress, and provided clues for mechanism exploration of exhaled biomarkers, thus promoting the non-invasive prediction of obesity.(250-300 Words)
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