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[Abstract] Objective To investigate the effects of fecal microbiota transplantation (FMT)
on systemic inflammatory response in rats with heat stroke (HS) and its underlying mechanisms, with
a focus on its regulatory roles in gut microbiota and intestinal barrier function. Methods Rats were
randomly(random number) divided into control (Con), HS, and HS+FMT groups. Rats in the HS and
HS+FMT groups were exposed to 39 °C for 2 hours daily for 7 consecutive days to establish the HS
model. After model establishment, the HS+FMT group received 1 mL of fecal bacterial filtrate by
gavage, while the Con and HS groups received an equal volume of normal saline. Core body temperature,

body weight, and survival rate were monitored. Serum inflammatory cytokines were measured by
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enzymelinked immunosorbent assay (ELISA), and blood biomarkers were assessed to evaluate intestinal
barrier function. Intestinal pathological changes were observed using transmission electron microscopy
and hematoxylineosin staining. 16S rRNA gene sequencing was performed to analyze gut microbial
composition, and gas chromatography—mass spectrometry (GCMS) was used to determine fecal shortchain
fatty acid (SCFA) levels. Results FMT intervention significantly reduced core body temperature in HS
rats [(42.11+0.42) vs. (43.11£0.31), P< 0.001] and improved survival rate (88.9% vs.69.4%, P=0.039).
Moreover, FMT markedly suppressed the release of proinflammatory cytokines, including IL1f, IL6, and
TNFa (P=0.002, <0.001, <0.001, respectively), reduced the levels of intestinal barrier injury markers such
as Dlactic acid, intestinal fatty acidbinding protein, and endotoxin (all P< 0.001), and enriched beneficial
gut bacteria, including Alistipes and Lactobacillus murinus. SCFA analysis revealed that the intestinal
levels of acetic acid, valeric acid, and butyric acid were significantly lower in HS rats than in the Con
group (P=0.002, 0.038, <0.001, respectively), and FMT effectively reversed the HSinduced reduction
in butyric acid (P< 0.001). Conclusions FMT alleviates systemic inflammatory response in HS rats,

and its mechanism may be closely associated with modulation of gut microbiota, improvement of SCFA

metabolism, and preservation of intestinal barrier integrity.
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Fig5 Comparison of relative abundance of key differential intestinal genera in rats of each group
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Fig 6 Contents of SCFAs in rat feces
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