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Pathogenic characteristics and liver injury mechanism of exertional

heat stroke under high temperature and high humidity conditions in rats
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Abstract: Objective To investigate the pathogenic features of exertional heat stroke (EHS) and the mechanism of
hepatic injury under the conditions of high temperature and high humidity. Methods Forty Sprague-Dawley rats were
randomly divided into 3 groups:high temperature and high humidity EHS group(n =24) that were further divided into 3
subgroups of 0-,12- and 24-hour after modeling(n =8 each) ,normal temperature and normal humidity EHS group(n =8)
and normal control group(n =8). The rat EHS models were established by running on computer controlled-rotary wheeled
treadmill under high temperature [ cabin temperature (35 +2)°C ] and high humidity [ humidity (80 +10) % ] for the high
temperature and high humidity EHS group and normal temperature [ cabin temperature (25 £2)°C ] and normal humidity
[ humidity (50 + 10)% ] for the normal temperature and normal humidity EHS group, respectively. Taking the anal
temperatures reaching 42 degrees centigrade as the reference standard of EHS,the running time reaching the EHS standard

in two EHS group was recorded, and anus temperature rise rate and heat load index in the process of modeling were

DOI:

10. 13429/j. enki. cjer. 2018. 08. 004

BEE&WH: 2% /RURm L5 HE (CNJ16C004)
EBiIEE: 24 H, E-mail: dongliangli93@ 163. com

PR 4% 4 95 0 P R B0 5 405 A5 DL



1026 Hr [ I RFST 2018 4FE 8 H %S 31 #4:%5 8 ] Chinese Journal of Clinical Research, August 2018, Vol. 31, No. 8

calculated. After successful modeling, the cardiac apical blood was collected, and then serum was separated from it. The
automatic biochemistry analyzer was used to detect levels of alanine aminotransferase ( ALT) and aspartate aminotransferase
(AST). Enzyme-linked immunosorbent assay ( ELISA) method was used to detect the levels of interleukin (IL)-1f and
IL-18. Pathological changes of liver tissues were observed under light microscope. Western blot method was used to detect
the expression levels of high mobility group protein Bl (HMGBI ) and NOD-like receptor family pyrin domain containing 3
(NLRP3) inflammasome in liver tissues. Results ~For high temperature and high humidity EHS group, rat running time
reaching 42 °C anal temperature was significantly less than that in normal temperature and normal humidity EHS group
[(15.8 £1.3)min vs (57 £6)min,P <0.05] ,and the rise rate of anus temperature was significantly higher than that in
normal temperature and normal humidity EHS group[ (42.5 +3.3)% wvs (11.9 £1.2)% ,P <0.05] ,and the heat load
was significantly lower than that in normal temperature and normal humidity EHS group[ (8.3 £0.9)°C + min vs (29.5 =
8.3)°C - min,P <0.05]. After successful modeling in high temperature and high humidity EHS group, the levels of serum
ALT,AST,IL-1B and IL-18 at 0-,12-hour were all significantly higher than those in normal control group (all P <0.05),
and the levels of AST and IL-18 at 24-hour were significantly higher than those in normal control group (all P <0.05).
Under light microscope , the pathological change of liver tissues in high temperature and high humidity EHS group was more
obvious in EHS group compared with normal temperature and normal humidity EHS group. HMGB1 protein expression
levels in both two EHS group were significantly higher than those in normal control group (all P <0.05). The expression
level of NLRP3 inflammasome protein at 12-,24-hour after modeling in high temperature and high humidity EHS group was
significantly higher than that in normal control group and normal temperature and normal humidity EHS group(P <0.05).
Conclusions Under the conditions of high temperature and high humidity, rat exercise tolerance declines, and the rise
speed of core temperature accelerates,and liver injury is aggravated. HMGBI protein and NLRP3 inflammasome may play a
role in the pathogenesis of EHS-related liver injury under the conditions of high temperature and high humidity.

Key words: Exertional heat stroke; Liver injury; High temperature and high humidity; Inflammatory complex; Sports
endurance; Core body temperature; High mobility group protein B1; NOD-like receptor family pyrin domain containing

3; Pathological analysis
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