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Abstract

Background and purpose: Cyclophosphamide (CP) is an alkylating agent widely used in the
treatment of hematological malignancies, various epithelial tumors, and certain non-malignant diseases.
N-Acetylcysteine (NAC) is an antioxidant with free radical scavenging activity that helps restore
intracellular reduced glutathione (GSH) levels, which are often depleted under conditions of increased
oxidative stress and inflammation. Therefore, this study was designed to investigate the protective effect
of N-acetylcysteine against cyclophosphamide-induced oxidative stress in the HeLa cell line.

Materials and methods: In the first phase of this study, HelLa cells were treated with increasing
concentrations of cyclophosphamide, which was used as a cytotoxic model agent, to determine the
optimal toxic concentration corresponding to the half-maximal inhibitory concentration (ICsp).
Subsequently, the effects of different concentrations of N-acetylcysteine (NAC), administered as a
pretreatment before exposure to cyclophosphamide at its ICs, concentration, were evaluated. Cell
viability and survival were assessed using the MTT assay, while oxidative stress was examined by
measuring reactive oxygen species (ROS) levels and GSH content.

Results: Cyclophosphamide at a concentration of 4.56 pg/mL significantly reduced HelLa cell
viability, increased ROS levels, and decreased GSH levels compared with the control group (P < 0.001).
Pretreatment with NAC before cyclophosphamide exposure increased cell viability, reduced ROS
production, and elevated GSH levels in a concentration-dependent manner. These changes were
significant at NAC concentrations ranging from 31.25 to 250 pg/mL compared with cyclophosphamide
treatment alone (P < 0.001).

Conclusion: The findings of this study suggest that N-acetylcysteine (NAC) may attenuate
cyclophosphamide-induced cytotoxicity and oxidative stress in cervical cancer cells and may exert a
protective effect.
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