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Study on the anti — inflammatory effect of thermal spring water based

on a model of Propionibacterium acnes —induced cellular inflammation
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Abstract : Objective To construct a Propionibacterium acnes (P. acnes) — induced cellular inflammation model and to study
the anti — inflammatory effect of a thermal water. Methods Utilize human immortalized keratinocytes ( HaCaT) was used in
the experimentation. Co — incubate the cells with thermal spring water and employ the CCK — 8 assay to assess cell viability,
screening for the optimal intervention time for the thermal spring water. Expose the cells to varying concentrations of P. acnes
for different times, measure cell viability, calculate the 50% inhibitory concentration (ICy,) of P. acnes, and determine the
model induction conditions by testing IL — 6 levels. The cells were soaked in thermal spring water for 0. 5 hours, followed by co
— culturing with P. acnes as the preventive intervention group, or co — culturing with P. acnes first and then soaking the cells
in hot spring water for 0.5 hours as the therapeutic intervention group. The levels of cell viability, pro - inflammatory
cytokines, and gene expression of inflammation pathways were assessed using the CCK — 8 assay, ELISA, and RT - PCR,
respectively. Concurrently, control groups with saline solution, tap water, and pure water, along with model and blank
controlswere set up. Results After treating the cells with thermal spring water and physiological saline for 0.5 hours, cell
viabilities were 92. 7% and 99.09% , respectively, which led to the selection of 0.5 hours as the intervention time for

subsequent experiments. P. acnes at an ODgy, of 0. 25 was co — incubated with the cells for 5 hours to establish the model. In
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the preventive intervention, the secretion levels of IL — 18 and IL — 8, as well as the relative expression levels of IL -6, TNF -

o, IL -8, and the genes TLR2 and NF — kB in the cells of the thermal spring water group, were all lower than those in the

model group (P <0.05), and significantly lower than those in the saline solution group. In the therapeutic intervention, the

contents of IL -6, IL-18, TNF —«, and IL -8, as well as the expression levels of the genes IL -6, IL - 18, TNF - a,

TLR2, and NF - kB in the thermal spring water group, were all lower than those in the model group. The contents of IL -6, IL
- 18, TNF - «, and the expression levels of the genes IL -6, IL - 18, IL -8, TLR2, and NF — kB were also significantly

reduced compared to those in the saline solution group (P <0.05). Conclusion This thermal water may exert its anti —

inflammatory effect by down — regulating the expression of TLR2 and NF — kB genes in inflammatory signalling pathway and by

reducing the secretion of pro — inflammatory cytokines.

Keywords : Thermal spring water ; Propionibacterium acnes; HaCaT; Anti — inflammatory effect
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Fig. 4 Effects of " preventive" interventions on pro — inflammatory cytokine levels and related gene expression
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Fig. 6 Effects of “therapeutic” interventions on pro — inflammatory cytokine levels and related gene expression
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