Fisetin and quercetin co-treatment upregulates skin hydration and ceramide biosynthesis genes
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Introduction. Fisetin and quercetin are dietary flavonoids with protective effects in stimulated skin models (Wu et al, 2017; Beken et al, 2020). However, their combined effects on key epidermal genes remain poorly characterised.
Aims. To evaluate fisetin and quercetin, alone and in combination, on mRNA expression of three skin barrier and hydration genes—AQP3, CERS3 and SPTLC1—in HaCaT keratinocytes. 
Methods. HaCaT cells in DMEM/10% FBS were treated for 24 h with fisetin (5 μmol/L), quercetin (5 μmol/L), or their combinations at 5 + 5, 5 + 10, 10 + 5 and 10 + 10 μmol/L; DMSO (≤0.1%) was the vehicle. AQP3, CERS3 and SPTLC1 mRNAs were quantified by qRT-PCR (GAPDH reference; n = 3). Fold-change was calculated within each independent batch; comparisons vs. control used one-way ANOVA with Dunnett’s post-hoc test. 
Results. Low-dose single treatments (5 μmol/L) produced only minor changes in all three genes. In contrast, combinations containing at least one component at 10 μmol/L induced significant upregulation. At 10 + 10 μmol/L, SPTLC1 increased 2.19 ± 0.14-, AQP3 2.13 ± 0.13- and CERS3 2.14 ± 0.30- fold over vehicle (mean ± SEM; n = 3; *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001).
Discussion. Fisetin + quercetin combinations containing ≥ 10 μmol/L consistently upregulated hydration-related (AQP3) and ceramide biosynthesis (SPTLC1, CERS3) genes in HaCaT keratinocytes. Protein-level validation and assessment in primary and senescent keratinocytes are planned.
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