Protective Effects of Urolithin A on Organ Damage in Heat Stroke Rats
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Introduction. Heat stroke (HS) is a life-threatening condition triggered by extreme hyperthermia, leading to intestinal barrier disruption, endotoxemia, systemic inflammation, and multiple organ dysfunction. Urolithin A (UA), a gut metabolite of pomegranates, has been reported to enhance intestinal integrity, suppress inflammation, and restore mitochondrial dynamics.
Aims. This study was to investigate the protective effects of UA on HS rats.
Methods. Male Wistar rats were allocated into four groups: control, control+UA (2 mg/kg i.v.), HS, and HS+UA (pretreatment 1 h before heat exposure). HS was induced by raising core temperature to 40.8°C in a heating chamber (42°C). Hemodynamics, rectal temperature, biochemical variables, survival, coagulation, cytokines, nitric oxide, histopathology, and ileal protein expression were assessed. Moreover, the effects of UA on cell damage and barrier function in human goblet LS174T cells under heat stress were evaluated.
Results. HS rats developed hyperthermia, tachycardia, vascular hyporeactivity, coagulopathy, organ injury, elevated cytokines/nitric oxide, and poor survival. Ileal tissues exhibited apoptosis and increased expression of inflammatory, oxidative, and heat shock proteins. UA pretreatment significantly reduced apoptosis, cytokine and nitric oxide levels, normalized hemodynamics and coagulation, attenuated organ injury, and improved survival rate. Furthermore, UA improved cell damage and cell permeability in human goblet LS174T cells under heat stress.
Discussion. UA confers protection against HS by stabilizing intestinal barrier function, alleviating inflammation, and reducing oxidative stress. These findings highlight the translational potential of UA as a novel therapeutic strategy for HS-related systemic injury.
