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Abstract

Background and purpose: Impaired energy metabolism and oxidative stress contribute to
structural and functional changes in ageing tissues, including the heart. Sirtuin 1 (SIRT1) and adenosine
monophosphate-activated protein kinase (AMPK) play important roles in regulating metabolic pathways
and antioxidant responses. Ellagic acid is a natural polyphenolic compound with antioxidant properties.
This study investigated the effects of ellagic acid on Sirtl and AMPK-related gene expression, as well as
oxidative stress markers, in the hearts of aged rats.

Materials and methods: In this experimental study, 14 male 25-month-old rats were randomly
assigned to two groups: a control group and an ellagic acid-treated group. Ellagic acid was dissolved in
normal saline containing 0.1% DMSO. The control group received the vehicle solution, whereas the
treatment group received ellagic acid (30 mg/kg) by oral gavage for one month. After the treatment
period, the animals were deeply anaesthetised, and heart tissues were collected. The expression levels of
Sirtl and AMPK-related genes were evaluated using real-time PCR. Additionally, oxidative stress
markers, including malondialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT), and total
antioxidant capacity (TAC), were measured in heart tissue.

Results: Ellagic acid treatment significantly increased the expression of Sirtl and AMPK-related
genes in the heart tissue of aged rats (P< 0.05). In addition, SOD, CAT, and TAC levels were
significantly increased (P< 0.05), whereas MDA levels were significantly decreased (P< 0.001) compared
with the control group.

Conclusion: Ellagic acid may exert protective effects on the aged heart by enhancing the
expression of genes involved in metabolic regulation, including Sirtl and AMPK-related pathways, while
reducing oxidative stress.
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