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Introduction. Astrocytes are central regulators of metabolic homeostasis in the central nervous system. Their capacity to buffer metabolic stress depends on their metabolic capacity. Activation of 5-HT₂A receptor signaling has been shown to be protective in cellular cultures. It has been established that astrocytes possess functional 5-HT₂A receptors but its role in astrocytic metabolic adaptation remains insufficiently researched.                                                                     Aim. To determine whether starvation alters mitochondrial capacity and biomass in primary astrocytes and to assess whether chronic exposure to 2,5-dimethoxy-4-iodoamphetamine (DOI) influences it further and enhances astrocyte survival under stress.                                                                                       Methods. Primary cortical astrocytes from neonatal rats were cultured and exposed to glucose and serum deprivation to model metabolic stress. Cells were treated for 7 days with different concentrations of DOI. Mitochondrial biomass was quantified using fluorescence-based mitochondrial labeling and flow cytometry. Mitochondrial respiratory parameters were assessed using the Seahorse XF Mito Stress Test. Cell viability following starvation was measured using resazurin reduction assays. 5-HT₂A receptor mRNA expression was evaluated by RT-PCR. Statistical analysis was performed using one-way ANOVA (p < 0.05).                                                                                                                                  Results. Starvation induced a significant increase in mitochondrial capacity and biomass, indicating metabolic adaptation to nutrient deprivation. In contrast, chronic DOI treatment did not significantly alter mitochondrial mass under baseline conditions. However, DOI-treated astrocytes improved survival under stress with unchanged mitochondrial biomass. Cell viability increased from 9,88% ± 7,08% % (starved controls) to 40,70% ± 24,18% after DOI treatment. Seahorse analysis revealed an unchanged metabolic profile. RT-PCR confirmed the presence of 5-HT₂A receptor mRNA in cultured astrocytes. Further analysis revealed unchanged basal respiration and ATP-linked oxygen consumption following DOI treatment. RT-PCR confirmed the expression of 5-HT₂A receptor mRNA in primary astrocytes.                                                                                                                                                                                                                          Conclusions. Starvation enhances mitochondrial biogenesis and respiratory capacity in primary astrocytes, reflecting intrinsic metabolic plasticity. Although DOI does not increase mitochondrial biomass, it improves cellular survival under nutrient deprivation and augments respiratory function. These findings indicate that 5-HT₂A receptor activation may enhance astrocytic stress resilience through functional modulation of mitochondrial activity rather than structural expansion.

