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1-Hepatocellular Carcinoma
2-Non-Alcoholic Fatty Liver Disease
3-Radiofrequency Ablation
4-Percutaneous Ethanol Injection
5-Trans-Arterial Chemo Embolisation
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1-Endogenous Antioxidants
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1- Total Oxidant Status
2-Total Antioxidant Capacity
3-Malondialdehyde
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1-Nuclear Erythroid 2-Related Factor
2-Kelch-like ECH associated protein 1
3-Antioxidant Response Element
4-NAD(P)H quinone oxidoreductase 1
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Abstract

Background & aim: Natural compounds, particularly curcumin, have emerged as promising
agents in cancer prevention due to their potent antioxidant properties. Despite evidence supporting
its bioactivity, further investigation into the specific effects of curcumin on oxidative stress markers
in cancer cells is warranted. This study aimed to evaluate the impact of curcumin on oxidative
stress status in the human hepatocellular carcinoma (HepG2) cell line.

Methods: This experimental study was conducted from 2024 to 2025. The viability of HepG2 cells
after 24 and 48 hours of treatment with varying concentrations of curcumin (0, 3.9, 7.8, 15.6, 31.25,
62.5, 125, 250, 500, and 1000 uM) was assessed using the MTT assay. To evaluate oxidative
stress, total antioxidant capacity (TAC), total oxidant status (TOS), and malondialdehyde (MDA)
levels, as well as the activities of antioxidant enzymes including superoxide dismutase (SOD) and
catalase (CAT), were measured using commercial colorimetric kits. Data were analyzed using
ANOVA, followed by Tukey’s post-hoc test, after confirming normality via the Shapiro-Wilk test.

Results: MTT assay results demonstrated that curcumin significantly reduced HepG2 cell viability.
The IC50 value was determined to be 31.25 uM at 48 hours. Two concentrations (one lower and
one higher than IC50) were selected for subsequent oxidative stress assays. Compared to the
control group, treated cells exhibited significantly reduced TOS levels (p<0.01 for 15.6 uM; p<0.001
for 31.25 and 62.5 uM) and MDA levels (p<0.01 for 15.6 uM; p<0.001 for 31.25 and 62.5 uM).
Conversely, TAC levels (p<0.05 for 15.6 pM; p<0.001 for higher concentrations) and the activities
of SOD and CAT enzymes were significantly elevated in curcumin-treated groups (p<0.01 for 15.6
MUM; p<0.001 for 31.25 and 62.5 uM).

Conclusion: Curcumin exhibits significant antioxidant effects in HepG2 cells, characterized by a
reduction in oxidative markers (TOS and MDA) and an enhancement of antioxidant defenses (TAC
and enzyme activity). These findings suggest that curcumin may mitigate oxidative stress in
hepatocellular carcinoma, supporting its potential as an adjunctive therapeutic agent.

Keywords: Curcumin, Oxidative stress, HepG2 cells, Antioxidant capacity, Malondialdehyde,
Superoxide dismutase, Catalase.
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