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Effects of Astaxanthin on Learning and Memory Disorders and
Oxidative Damage Induced by Ethanol in the Hippocampal Area in
Mice
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Malekzadeh Estalkhi!
Corresponding author: a.hajizadeh@umz.ac.ir

Abstract. Long-term ethanol consumption causes oxidative stress, leading to neuron destruction in the central nervous
system and hippocampus. Astaxanthin (ATX), an antioxidant and anti-inflammatory carotenoid, was studied for its
effects on ethanol-induced learning and memory impairments and oxidative damage in the hippocampus of mice.
Thirty-five mice were divided into five groups (n=7): a control group with no treatment, an Astaxanthin group receiving
20 mg/kg ATX, an ethanol group receiving 20% ethanol, and two ATX treatment groups receiving 10 and 20 mg/kg
ATX after 20% ethanol. Treatments were administered orally for 14 days. The study analyzed the novel object
recognition test (NORT), malondialdehyde (MDA) and dopamine (DA) levels, and activities of catalase (CAT) and
superoxide dismutase (SOD) in the hippocampus. Ethanol consumption reduced the NORT discrimination index and
CAT and SOD activities, while increasing DA and MDA levels compared to the control group. ATX treatment
improved the NORT discrimination index and CAT and SOD activities, and decreased DA and MDA levels compared
to the ethanol group. The results indicate that astaxanthin's antioxidant properties can mitigate ethanol-induced
cognitive deficits and oxidative damage, suggesting its potential as a food and drug supplement to alleviate ethanol-
induced disorders.
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