Dual neuroprotective and anti-inflammatory actions of SSLH isolated from Syzygium simile 
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Introduction. Syzygium simile (Myrtaceae), known as "Lanyu chinan," is an evergreen tree endemic to Taiwan. SSLH, a flavonoid–sesquiterpenoid hybrid isolated from its leaves, has been identified as an inhibitor of lipid droplet accumulation, but its neuroprotective potential remains unexplored.
Aims. This study aimed to investigate whether SSLH confers protective effects against oxidative stress–induced neurite retraction in neuronal cells and inflammation-induced activation of microglia.
Methods. Human SH-SY5Y neuroblastoma cells were differentiated with retinoic acid (10 μmol/L) in DMEM containing 3% FBS for 5 days prior to treatment. Oxidative stress was induced with H₂O₂ (200 μmol/L), and the effects of SSLH on cell viability, mitochondrial function, and neurite morphology were examined using Hoechst staining, the mitochondrial probe JC-1, and morphometric analysis. In parallel, the anti-inflammatory activity of SSLH was evaluated in lipopolysaccharide (LPS, 100 ng/mL)-stimulated BV2 microglial cells by measuring the expression of inflammatory mediators.
Results. H₂O₂ markedly decreased neuronal viability and mitochondrial potential and induced significant neurite retraction, reduced branching, and loss of soma area. SSLH treatment effectively preserved cell viability, maintained mitochondrial function, and rescued neurite architecture, accompanied by increased neurotrophic factor expression. In BV2 cells, SSLH significantly attenuated LPS-induced inflammatory responses by downregulating iNOS, COX-2, and NADPH oxidase.
Discussion. These findings provide the first evidence that SSLH exerts both neuroprotective and anti-inflammatory effects by protecting neurons from oxidative stress–induced damage and suppressing microglial activation. Given its dual activity, SSLH represents a promising natural product–derived candidate for therapeutic development against neurodegenerative diseases driven by oxidative stress and neuroinflammation.
