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[Abstract] Objective To investigate the protective effects of the ANXA1 (Annexin Al) mimetic peptide Ac2-26 on mice
with severe heatstroke (HS) and its underlying mechanisms. Methods Twenty-four adult healthy male CS7BL/6J mice weighing 20-
25 g were randomly divided into four groups using a simple random sampling method: control group (Con group), Con+Ac2-26
group, severe heatstroke group (HS group), and severe heatstroke+Ac2-26 group (HS+Ac2-26 group), with 6 mice in each group.
Mice in Con+Ac2-26 group and HS+Ac2-26 group were injected intraperitoneally with Ac2-26 (6 mg/kg), and the remaining mice of
two groups were injected intraperitoneally with normal saline of equivalent volume. One hour after drug administration, mice in HS
group and HS+Ac2-26 group were placed in a high-temperature and high-humidity simulated environment [(37.0£0.5) °C, 75%+5%
humidity], while mice in Con group and Con+Ac2-26 were kept in a room temperature and humidity environment [(24+0.5) °C and
40+5% humidity] throughout the experiment. The anal temperature of the mice was recorded every S minutes; when the anal
temperature of mice in HS group and HS+Ac2-26 group reached 42 C, they were removed from the high-temperature environment
and placed in a room temperature environment for 6 hours of rewarming, after which blood samples of mice in each group were
collected. Flow cytometry was used to detect the proportion of neutrophils and the expression levels of Cd11b and Cd62L (molecules
related to neutrophil activation). Enzyme-linked immunosorbent assay (ELISA) was used to measure the plasma levels of tumor
necrosis factor-a (TNF-a) and interleukin-6 (IL-6), IL-10, and IL-4. Hematoxylin-eosin staining (HE staining) was performed to
observe the pathological changes in lung, kidney and liver tissues. Furthermore, RNA sequencing (RNA-seq) was conducted to detect
changes in neutrophil gene expression. Results Compared with Con group, Con+Ac2-26 group showed no significant increase in
neutrophil proportion, decreased expression of CD62L and CD11b, no significant changes in cytokine levels, and no obvious
pathological changes in lung, kidney, or liver tissues. Compared with HS group, the time for mice in HS+Ac2-26 group to reach an anal
temperature of 42 °C and the time to develop hypothermia after model establishment were both prolonged (P<0.05); the proportion of
neutrophils was reduced (P<0.05); the plasma levels of pro-inflammatory cytokines TNF-a and IL-6 were decreased (P<0.05); and the
plasma level of anti-inflammatory cytokine IL-10 was increased (P<0.05). HE staining results showed that compared with HS group,
HS+Ac2-26 group had a reduced range of inflammatory cell infiltration in lung, kidney, and liver tissues. RNA-seq results revealed that
compared with HS group, HS+Ac2-26 group had decreased expression levels of molecules related to the oxidative phosphorylation
signaling pathways and neutrophil extracellular trap (NETs). Conclusion Annexin Al mimetic peptide Ac2-26 may reduce the pro-
inflammatory response and alleviate the heatstroke-induced organ histopathologic damage in heatstroke mice by inhibiting oxidative
phosphorylation in heat-stressed cells and NETSs formation.

[Keywords] severe heatstroke; annexin Al; neutrophil; inflammation
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Fig.1 Effect of the ANXAI mimetic peptide Ac2-26 on changes in mouse core temperature during modeling (n=6)
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Fig.2 Effect of ANXA1 mimetic peptide Ac2-26 on neutrophil ratio in severe heat stroke (HS) mice (n=6)
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Fig.3 Effect of the ANXAI mimetic peptide Ac2-26 on inflammatory factors in the plasma of mice with severe heat stroke (n=6)
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