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Clozapine response and crosstalk between astrocytes and adipocytes
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Schizophrenia is an incurable and chronic psychiatric disorder managed with antipsychotics, although their complex cellular mechanisms remain incompletely understood. Clozapine, considered one of the most effective antipsychotics, can cause side effects such as metabolic syndrome, which is responsible for increasing the rate of medication dropout. Metabolites secreted by adipocytes during metabolic syndrome regulate physiological responses, including those in astrocytes, which are important glial cells for maintaining the central nervous system's health. One enzyme that regulates astrocyte functions is the membrane protein Na/K-ATPase, which controls the ionic gradient and participates in cell signaling pathways. Given all these, this study aims to investigate the astrocyte response to adipocyte metabolites secreted during clozapine treatment. For this purpose, human preadipocytes were differentiated into white adipocytes, both treated with clozapine. Their conditioned medium was then collected. Human neural stem cell-derived astrocytes were cultured in adipocytes-conditioned medium. Subsequent analyses were performed by RT-qPCR (IL-6, TGF-β1, and TNFα), lipidomics, and proteomics. A concentration of 50 µM clozapine has been established for treating human preadipocytes and white adipocytes. Astrocytes exposed to clozapine-treated adipocyte-conditioned medium showed modulation of proteins involved in RNA processing, the ubiquitin-proteasome pathway, and glutamatergic transport, including Na/K-ATPase and glutamate transporters. In contrast, astrocytes treated with preadipocytes-conditioned medium only modulated proteins related to cell organization. Both adipocytes-conditioned media, in astrocytes tended to increase gene expression of IL-6, TGF-β1, and TNFα cytokines and modulated the secretion of lipids related to glutamatergic uptake, apoptosis, and pro-inflammatory pathways. According to these results, white adipocyte metabolism potentially modulates glutamate uptake via Na/K-ATPase, suggesting a modulation in astrocytes under the influence of clozapine-treated white adipocyte-conditioned medium. These findings are expected to contribute to a better understanding of the correlation between adipocytes, astrocytes, and clozapine, highlighting the potential mechanisms underlying changes in adipocyte metabolism and its association with astrocytes.
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