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[Abstract]

Objective To examine the differences between mouse models of classic heat stroke (CHS) with multiple organ

dysfunction via two different rising strategies. Methods A total of 66 male CS7BL/6] mice were divided into direct heat stroke (DHS)
group (n=28), a stepwise heat stroke (SHS) group (n=28), and control group (n=10) using the random number table method. In the first
two groups, animals received direct warming at 41 “C and stepwise warming from 25.0 °C to 39.5 °C, using a simulated climate chamber,
respectively. While the animals were in the climate chamber before reaching the endpoint, we constantly monitored the animal activity,
animal consciousness, and rectal temperature. We randomly selected 4 animals from each group and collected the blood samples and organ
tissues (liver, kidney, intestine, lung, and spleen) after 24 hours of recovery since the end of heat exposure. We used the automatic
biochemical analyzer to measure the levels of serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), creatinine
(CREA), blood urea nitrogen (BUN), alkaline phosphatase (ALP), lactate dehydrogenase (LDH), and creatine kinase isoenzyme MB (CK-
MB). We employed multifactorial test kits to detect the levels of interleukin (IL)-1f3, IL-6, tumor necrosis factor (TNF) - a, monocyte
chemoattractant protein (MCP)-1 and transforming growth factor (TGF)-[3. We analyzed the histological sections from each organ and
then calculated the pathological injury scores. We saved the remaining mice for the 72 h survival analysis. Results Both heat stroke
strategies can establish a stable CHS model of the mouse. In contrast with mice in DHS group, mice in SHS group exposed to heat for a
longer time [(181.61+41.88) min vs. (104.72+18.68) min, P<0.001], had a higher percentage of dehydration [(11.59+1.52)% vs. (7.07+
1.84)%, P<0.001] and higher 72 h mortality (73.68% vs. 22.22%, P<0.05). After 24 hours' recovery, biochemical indicators (ALT, AST,
CREA, BUN) of SHS group were higher than those of DHS group [(875.63+241.24) U/L vs. (139.38+188.22) U/L, P<0.01; (2406.75+
1008.69) U/L vs. (208.13£149.23) U/L, P<0.01; (79.88+41.39) U/L vs. (18.75+10.51) U/L, P<0.0S; (134.33£52.54) U/L vs. (17.75+
7.31) U/L, P<0.01]. The pathological injury scores of each organ tissue of the SHS group were higher than those of the DHS group
(P<0.05). The levels of MCP-1 of the SHS group were higher than that of the DHS group [(22.89£1.97) pg/ml vs. (15.97+£3.91) pg/ml,
P<0.05], and TGF- of SHS group was lower than that of DHS group [(936.46+30.17) pg/ml vs. (1453.50+129.81) pg/ml, P<0.001].
Conclusions The stepwise warming method had a higher success rate in developing the model, a higher mortality rate within 72 h, and
more severe organ damage than the direct warming method. Thus it was a more stable and reliable modeling method that was more

consistent with the pathophysiological state of CHS patients at the actual onset of illness.
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Fig.1 Flow chart of heatstroke experimental process in mice

HZHALT . AST ¥9Ab FHARACY-, /NS5 K75 0,
ToS 5 RIEAMIRIE . 2 FTHd 5, DHS 41 KX SHS
HALT. ASTHA FJt, {HDHS 4 5% A T 22
S L (P>0.05), SHSZH ALT. AST ¥& T
XTHRAH, 2S8R L [(875.63+241.24) U/L vs.
(39.6749.54) U/L, P<0.05; (2406.75£1008.69) U/L vs.

(179.00+£130.44) U/L, P<0.001], H.BJ & 5T DHS 4
(P<0.05). JRHARG A 25 R, DHS 41/ AT
R, A SRIRAE, SRAEAIMRIEE D, R
24 h JE A AR AR SCE AT 5 T SHS 20 # 31 I
JNIE A B A A B AR PEIRBE, ELIRBERRA 1
AR RAE LML , AR oA W A I 4 K



MedJ Chin PLA, Vol. 48, No. 8, August 28, 2023

R /NPT S AT O 4K
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Fig.2 Kaplan-Meier survival curve of heat shock mice
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