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Marine-derived bioactive compounds have attracted increas-
ing attention due to their antioxidant, anti-inflammatory and
neuroprotective properties. Extracts from leaves (GLE) and
rhizomes (RE) of Posidonia oceanica (L.) Delile are rich in
polyphenols and have demonstrated anti-inflammatory ef-
fects in an in vitro model of the human blood-brain barrier.
Based on this evidence, the present study aimed to further
investigate the antioxidant, anti-inflammatory and mitochon-
drial protective effects of these extracts in primary human
astrocytes exposed to IL-1B, which disrupts redox balance
and mitochondrial function. No cytotoxic effects were ob-
served following 24-hours of treatment with GLE or RE.
Both extracts significantly reduced intracellular reactive oxy-
gen species, as confirmed by redox analyses and MitoSOX
Red imaging, which showed decreased mitochondrial super-
oxide production. Gene expression analyses revealed down-

regulation of the pro-inflammatory cytokines IL-6 and TNFa.
At the protein level, IL-6 expression was more reduced by
GLE, while RE had a stronger effect on TNFa. The analysis
of mitochondrial morphology showed a partial recovery of
network integrity following co-treatment, although limited
by the short observation time. Consistently, the expression
of dynamin-related protein 1 (DRP-1), a key regulator of mi-
tochondrial fission, was significantly reduced, suggesting
the inhibition of inflammation-induced fragmentation. Over-
all, P. oceanica extracts mitigated IL-1B-induced oxidative
stress, inflammation and mitochondrial alterations in human
astrocytes, thus supporting their potential as neuroprotec-
tive agents in neuroinflammatory conditions. Further
studies are needed to clarify the molecular mechanisms and
long-term effects.
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