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24558 | Combined Senolytic and Lipolytic Treatment Reverses Aging-Associated

Changes in Human Subcutaneous Adipose Tissue
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Background & Aim: Adipose tissue (AT) is a dynamic endocrine organ essential for energy
homeostasis [1,2], whose disruption marks a key step in the development of metabolic
dysfunction. During aging, AT undergoes structural and functional changes, including
extracellular matrix remodeling, immune cell infiltration, and oxidative stress, leading to chronic
inflammation known as adipaging, which mirrors the premature dysfunction observed in obesity
[1,3]. In both aging and obesity, this persistent low-grade inflammation promotes the
accumulation of senescent cells that, through the release of pro-inflammatory factors, disrupt
lipolysis, thermogenesis, and adipogenesis, further compromising tissue function. This study
evaluates a novel pharmacological approach, combining two senolytic drugs, Desatinib and
Quercetin (D+Q) and one lipolytic agent, the melanocortin a.-MSH (M) or the B-adrenergic
agonist Isoproterenol () to reverse age-related AT dysfunction. Methods: Human subcutaneous
AT explants from individuals aged 50 or above with metabolic dysfunction were treated ex vivo
with D+Q plus M or | for one and two weeks. Senescence, inflammation and lipid metabolism
markers were evaluated by Western-blotting and PCR techniques. Results: Both D+Q+M and
D+Q+l combinations modulated the expression of lipolytic enzymes after two weeks of
treatment. D+Q+M significantly increased the total and phosphorylated forms of HSL compared
to controls (~2-fold increase) whereas ATGL expression increases significantly with D+Q+l (~3-
fold increase) combination. Additionally, the expression levels of senescence and inflammation-
related proteins, such as LamB1, IL-6 and PAI-1, were significantly reduced at one and two weeks
of treatments. Furthermore, D+Q+l treatment also reduced APOJ and TGF-3 mRNA expression
levels. Conclusions: These findings suggest that simultaneously targeting cellular senescence
and lipid metabolism represents a promising strategy to reverse AT aging, restoring metabolic

function.
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