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Introduction: The emergence of multi-drug resistant S. typhimurium strains has made it difficult to treat gastroenteritis.  Therefore, preventative measures such as the implementation of home treatment methods such as solar disinfection (SODIS) need to be taken into serious consideration.  Consumption of SODIS treated water has been associated with decreased diarrheoal incidences in resource poor regions. Therefore, this study analysed the effects of solar radiation on the cytotoxicity, intracellular survival and different stages of cell death caused by solar irradiated S. typhimurium in vitro.
Methods: Salmonella tyhpimurium  was solar irradiated for 4 and 8 hours. Controls were in an opaque ventilated box. Afterwards, murine macrophages were stimulated with either the solar, non-solar irradiated and heat/ chemical attenuated S. typhimurium. Morphological changes were assessed using an inverted light microscope. Intracellular growth was assessed using the gentamicin protection assay. Then, cytotoxicity assays were carried out using the Lactate Dehydrogenase Assay (LDH). Finally, apoptosis of infected macrophages was analysed using flowcytometry (MultiCaspase SR Kit).
Results: Complete inactivation of S. typhimurium was achieved within 4 hours of exposure to SUVR. Solar irradiated S. tyhpimurium  had a reduced ability to induce cytopathic effects in the macrophages in comparison to the non-solar irradiated strain. Also, macrophages stimulated with solar irradiated S. typhimurium appeared larger in size compared to the unstimulated macrophages. There were no viable solar-irradiated S. typhimurium within the macrophages 48 hours post-infection. However, intracellular growth of non-irradiated S. typhimurium increased drastically within the first three hours of infection. Apoptosis and necrosis was significantly higher in RAW264.7 cells infected with solar irradiated S. typhimurium compared to the non-irradiated bacteria.
Discussion: These results suggest that solar irradiated Salmonella is internalized by macrophages, inducing morphological changes in the macrophages that could explain immunogenicity of the attenuated strains. Solar irradiation greatly reduces the virulence of S. typhimurium  and this explains the decrease in gastroenteritis incidences in long-term solar disinfection users.

