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Protective Effects of Astaxanthin against Oxidative Damage of the Kidney

and Heart Tissues in D-galactose Induced Aging Rats

HOU Xiaoning, ZHANG Yukun, CHEN Zhiqing, XIAO Jie, CAO Yong, LIU Xiaojuan®
(College of Food Science, South China Agricultural University, Guangdong Provincial Key Laboratory of Nutraceuticals
and Functional Foods; Guangzhou 510640, China)

Abstract: The protective effects of astaxanthin against oxidative damage of the kidney and heart tissues in aging rats were investigated
through establishing a D-galactose-induced aging animal model. The experiments included a blank group, model group, low-, medium- and
high-dose astaxanthin (5, 10, 15 mg/kg) groups, and metformin (MET) positive control group. The renal and cardiac coefficients were measured,
along with the indexes such-as the contents of catalase (CAT), superoxide dismutase (SOD), glutathione peroxidase (GSH-PX) activity and
malondialdehyde (MDA )in the kidney and heart tissues. The H&E (hematoxylin-cosin) stained pathological tissue sections were examined. The
results showed that compared with the model group, astaxanthin could ameliorate the decreases of the renal and cardiac coefficients caused by
D-galactose, reduce the contents. of MDA in the kidney and heart tissues, and significantly increase the activities of SOD, CAT and GSH-Px. In
the high-dose group (15 mg/kg), the MDA contents in the kidney and heart of rats significantly decreased by 70.48% and 38.02% (p<0.01), and
the activities of SOD, CAT and GSH-Px increased by 37.22%, 43.73% and 52.01% (p<0.01), respectively, in the kidney, and increased by
85.47%, 52.08% and 64.77% (p<0.01), respectively, in the heart. The examination of the pathological sections showed that astaxanthin could
effectively alleviate oxidative damage of the kidney and heart tissues. These results suggested that astaxanthin can inhibit the damage of kidney
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and heart tissues in aging rats by alleviating oxidative stress, and the mechanism may be related to antioxidant actions.

Key words: astaxanthin; D-galactose; aging model; oxidative stress; kidney; heart
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Table 1 Effects of astaxanthin on organ indexes in rats (#=8)

ikl HElg HRE £ 2%/ (mg/g) S fE £ $/(mg/g)
CK 526.87+14.96 7.09+0.37 3.56+0.28
MOD 506.51+4.48 6.59+0.04" 3.10£0.19"
AST-L (5 mg/kg) 518.52+7.47 6.73+0.20 3.28+0.15
AST-M (10 mg/kg) 497.25+10.82 6.93+0.22° 3.36+0.13"
AST-H (15 mg/kg) 525.61+14.55 6.89+0.16° 3.49+0.18°
MET (300 mg/kg) 517.52+21.86 6.74+0.23 3.41+0.17°
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