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ABSTRACT Objective: To investigate the positive effects of curcumin pretreatment to liver injury and the mechanism during
heatstroke in dry-heat environment. Methods: 50 Sprague-Dawley rats were randomly divided into five groups (n=10): Control, HS,
50-cur, 100-cur and 200-cur. The Control and HS group were given a gavage of normal saline, while 50-cur, 100-cur, 200-cur group were
given a gavage of curcumin with the concentration 50 mg/kg, 100 mg/kg, 200 mg/kg once a day for 7 consecutive days. At 8th day, all
except Control group were transferred to the cabin (The Simulated Climate Cabin for Special Environment of Northwest of China,
Urumgqi of China) with the conditions of 41+ 0.5°C temperature, 10+ 1 % relative humidity. At the time of 150th minute since the
experiment began, the rats were in heatstroke, then be detected core temperature and anesthetized for collecting blood and liver samples.
And same done to Control group. Alanine aminotransferase (ALT), aspartate aminotransferase (AST) in the blood, malondialdehyde
(MDA), superoxide dismutase (SOD), catalase (CAT) and cytochrome-c (Cyt-c) in the liver were detected, ultrastructural changes of liver
were observed by electron microscope. Results: (1) Tc of all rats in the cabin had risen to above 42 ‘C and conformed to the standard of
heatstroke. Compared with HS group, Tc of curcumin pretreatment groups decreased (P<0.01). There were no significant differences

among curcumin pretreatment groups (P>0.05). (2) Compared with Control group, ALT and AST of HS group increased (P<0.01).
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Compared with HS group, curcumin pretreatment decreased the levels of ALT and AST (P<0.05). The differences among curcumin
pretreatment groups were significant (P<0.05). (3) Compared with Control group, MDA increased and SOD and CAT decreased in HS
group (P<0.01). Compared with HS group, MDA decreased and SOD and CAT increased in curcumin pretreatment groups (P<0.01). The
differences among curcumin pretreatment groups were significant (P<0.05). (4) Under the electron microscope , mitochondria swelled and
proliferated with structure damaged and part of nucleus broken in HS group, while in 50-cur group, part of mitochondria swelled, but
none of structure damaged, and in 100-cur and 200-cur group, only mitochondria proliferated obviously. (5) Compared with Control
group (0.24% 0.02), Cyt-C expressed high in HS group (1.29% 0.19) (P<0.01). Curcumin pretreatment decreased the expression of Cyt-c
(the levels of Cyt-c in 50-cur, 100-cur, 200-cur were 0.75% 0.08, 0.64% 0.08, 0.48% 0.06) in the liver (P<0.05). The differences among
curcumin pretreatment groups were significant (P<0.05). Conclusions: The liver injured during heatstroke in dry-heat environment and

curcumin pretreatment could alleviate the liver injury through protecting mitochondria and inhibiting oxidative stress,and the protective

effect was dose-dependent.
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Table 1 Comparison of the results of indexes between different groups

Groups n Te(C) ALT(U/L) AST(U/L) MDA (nmol/mg-prot)  SOD(U/mg-prot) CAT(U/mg:prot)
Control 10 38.20% 0.37 42.40% 5.58 170.30+ 31.20 9.56+ 0.33 99.05+ 3.51 63.87+ 2.17
HS 10 43.51% 0.40° 94.50+ 12.72° 337.30+ 30.89° 20.41% 0.89° 39.08+ 2.85° 25.10+ 1.99
50-cur 10 42.45+ 0.37° 83.30% 5.79" 297.70% 21.63% 17.56+ 0.72°¢ 4593+ 2.13% 33.11% 1.84%
100-cur 10 42.37+ 0.47° 73.10% 6.45° 260.70+ 12.44° 15.92+ 0.87°¢ 49.95+ 2.02°¢ 38.09+ 1.65"
200-cur 10 4221+ 0.35° 65.10% 5.40° 237.60+ 25.73% 14.40% 0.73% 56.14% 2.04° 43.65+ 1.37*

Note: Data were expressed as meant SD, n=10. *Compared with Control group, P<0.01; compared with HS group, P<0.05; ‘compared between any two

groups, P<0.05.
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Fig.1 Changes of hepatocytes’ ultrastructure under electron microscope during heatstroke in groups

Note: A, Control group; B, HS group; C, 50-cur group; D, 100-cur group; E, 200-cur group.
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Fig.2 Effects of curcumin pretreatment on the Cyt-c in the liver of rats after heatstroke

Note: Data were expressed as meant SD, n=10. #Compared with Control groups, P<0.01;*compared between any two groups, P<0.05.
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