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Aim: Addiction is an important social and health problem in many Middle Eastern
countries. Studies show that opium is the most commonly used substance after tobacco
in many countries, especially in Iran. Opium is obtained from the seeds of the Papaver
somniferum plant and contains more than 40 different alkaloids, the most important of
which are morphine, codeine, papaverine, noscapine, and thebaine. Various studies
show that morphine, which is one of the most important substances in opium, increases
the production of free radicals in the body and reduces the antioxidant capacity. Opium
consumption has various adverse health effects on the body. Therefore, long-term use
of this combination can be related to some pathological consequences, including
neurological disorders, liver toxicity, kidney dysfunction, oxidative stress, and
apoptosis. Most drugs are metabolized by liver hepatocytes and excreted by kidney
cells. Therefore, opium consumption can directly cause damage to liver cells. Free
radicals play an important role in liver diseases. The increase of free radicals and on
the other hand the decrease of antioxidants in the body caused liver toxicity. Oxidative
stress is caused by an imbalance between the production of free radicals and their
neutralization inside the body by antioxidant defense mechanisms. Oxidative stress is
produced in various diseases, consumption of toxic substances, and old age, since it is
not possible to investigate the effect of opium on human liver cells, and no study has
been conducted in this field. The liver is the most important organ that is directly
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responsible for the metabolism and excretion of opium. Therefore, in this study, the
effects of opium on oxidative stress markers in HepG2 cell line were determined.
Material and methods: Human liver cancer cell lines (HepG2) were used in this
experimental study. At first, the cell line was placed in a 25 ml flask in the culture
medium. DMEM (Dulbecco's modified Eagle's medium) containing 10% FBS (Fetal
bovine serum), and 1% penicillin and streptomycin antibiotics were incubated in a 37°C
incubator with 5% CO2 . The cells were treated with different concentrations of opium
(0-100ug/ml) for 24 hours. Then ICso was determined and then a lower concentration,
ICso, and a higher concentration (three concentrations in total) were used for further
studies.

The lipid peroxidation was measured by thiobarbituric acid method. The total oxidant
was measured using xylenol orange. The amount of total antioxidants was determined
by the FRAP (Ferric Reducing / Antioxidant Power) method. The catalase, glutathione
peroxidase, and superoxide dismutase enzyme activities were measured by colorimetry
methods. the data was entered into SPSS software (Version 20) and analyzed using
ANOVA and Tukey statistical tests. P less than 0.05 was considered a significant level.
Results: Statistical analysis results indicated a significant difference in the amount of
oxidative stress factors compared with control (p<0.001). In the group receiving opium
with a dose of 60 and 70 mg/ml compared to the control group, the amount of TOS and
MDA increased significantly (p<0.001), while the amount of TAC decreased
(p<0.001). Also, the activity of catalase, glutathione peroxidase, and superoxide
dismutase enzymes decreased in opium-treated groups (p<0.001). Conclusion: The
results of this research showed that opium had a lethal effect on HepG2 cells. Also,
opium caused an increase in oxidative stress in this cell line, which indicates the
vulnerability of the liver against this compound. The results of this study show that
although opium has analgesic effects, it can seriously damage the liver tissue.
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