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Establishment of a rat model of severe heatstroke complicated with endotoxemia
LIN Xiao-jing', ZOU Fei?, LI Ya-jie', WANG Bin?, HE Wen-jing', ZHAO Zhi-rong', ZHU Shun-fang'
'Nanfang Hospital, *Institute of Public Hygiene and Tropical Medicine, Southern Medical University, Guangzhou 510515, China

Abstract: Objective To establish a rat model of heatstroke complicated by endotoxemia for studying the pathogenesis of se-
vere heatstroke. Methods Male specific pathogen-free Wistar rats were randomly assigned into 4 groups, namely normother-
mic saline group (group C), heat exposure saline group (group H), normothermic LPS group (group L), and heat exposure LPS
group (group HL). The rectal temperature (Tr), heart rate (HR), mean arterial pressure (MAP), and respiratory rate (RR) of the
rats receiving different treatments were continually monitored and their white blood cell count (WBC) and histology of the
lungs were observed at 0, 40, 80 and 120 min after the treatments. Results The rats in HL-Group displayed significantly higher
Tr (43.04+0.11 °C), HR (660+42 beats/min), and RR (150+11/min) but lower MAP (49.0+3.5 mmHg) as compared with the C
Group. There were significant differences in the values of Tr, HR, RR and MAP between HL and group L and in HR and
MAP between H groups HL and. The rats in group H displayed significantly higher WBC than group C. In contrast, the rats in
L groups HL and had significantly lower WBC. LPS injection and heat stress induced pulmonary edema and features charac-
teristic of acute microvascular lung injury in the rats. Conclusion The rat model established by LPS injection and heat stress
can successfully mimic the development of severe heatstroke after LPS challenge and heat stress, and provides a suitable mod-
el for studying the primordial role of the lungs in the pathogenesis of severe heatstroke.
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Tab.1 Effect of heat stress and LPS administration

on rectal temperature of the rats (°C, n=5, Mean+SD)

Group 0 min 40 min 80 min 120 min

C 34.54+0.43 34.84+0.27  35.04+0.17  34.96+0.24
L 34.60+0.48  34.70+0.41  35.06£0.29  35.00+0.21
H 34.52+049  37.68+0.36* 39.32+0.19* 42.80+0.23*
HL 34.80£0.45  37.62+013*  39.34+0.16* 43.04+0.11*

*P<0.01 »s group C, °P<0.01 ps group L
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Tab.2 Effect of heat stress and LPS administration
on the heart rate of the rats ( bpm, n=5, Mean+SD)

Group 0 min 40 min 80 min 120 min
C 384+33 408+27 408+27 408+27
L 396+33 384+33 408+50 408+27
H 384+33 396+54 504+33* 576+£33*
HL 408+27 396+33 528+27* 660+42*

*P<0.01 vs group C, °P<0.01 »s group L; <P<0.01 »s group H
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Tab.3 Effect of heat stress and LPS administration
on WBC of the rats (10°/L, n=5, Mean+SD)

Group 0 min 40 min 80 min 120 min

C 5.30+2.41 4.66+0.66 5.44+0.99 5.22+1.07
L 5.14+0.54 5.22+2.13 4.28+0.51 2.68+0.91*
H 5.38+1.23 5.32+1.10 5.24+1.47 7.34+1.73%
HL 5.60+1.05 3.92+0.94 3.20+0.59*  2.60+0.92*

1P<0.01 vs group C, °P<0.05 vs group C; °P<0.01 vs group L;
°P<0.01 vs group H
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Fig.1 Rat lung histology 120 min after heatstroke and LPS injection (HE staining, original magnification: x40)

A: group C; B: group L; C: group H; D: group HL
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