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Abstract

Background: Hepatocellular cancer (HCC) is one of the common causes of cancer-
related deaths worldwide. The incidence of HCC continues to rise in the developing
world, particularly in areas with chronic viral hepatitis B and C infection. The destructive
outcome of cancer can be reduced by only the use of effective therapeutic agents.
Scientific trials are made to find alternative anticancer compounds from natural product
extracts that show a novel mechanism for cancer prevention by selective bioactive
components . Pomegranate fruit (Punica granatum L.) extract have been widely used in
several systems of medicine for their effect on a variety of human ailments. The present
study aimed to investigate the in vitro anticancer behaviors and apoptotic effects of the
Pomegranate peel extract (PPE) against human hepatocellular carcinoma cell line
(HepG2).

Methods: Cell viability and effects of the extract on the cells were examined by MTT
assay and clonogenic assay. Cells were stained with Giemsa, acridine orange / ethidium
bromide and Hoechst 33342 to detect the cellular morphology of apoptosis. Single cell
gel electrophoresis and DNA fragmentation assays were used to test DNA damage.
Apoptosis induction was monitored by flow cytometry. The changes in mitochondrial
membrane potential was studied by Jc-1 assay and reactive oxygen species (ROS) level
was measured by 2',7'-dichlorofluorescein diacetate (DCFH-DA) assay. The expression
levels of pro-apoptotic genes were determined by Reverse transcription-quantitative PCR.

Results: Data from MTT viability assay indicated that PPE significantly inhibited cell
proliferation of HepG2 cells in a dose and time dependent manner. The clonogenic assay
showed a dose-dependent inhibition of colony formation in PPE-treated cells. chromatin
condensation and nuclear fragmentation, which are the typical morphological features of
apoptosis, were found following PPE treatment of HepG2 cells. Single cell gel
electrophoresis and DNA fragmentation confirmed the induction of apoptosis by PPE.
Flow cytometric analysis of annexin V-propidium iodide staining demonstrated that
treatment of HepG2 cells with PPE increased apoptotic cell population in a dose
dependent manner. The results showed that PPE treatment induced oxidative stress,
characterized by increased reactive oxygen species (ROS). The mechanistic investigation
showed that PPE caused a significant loss in the mitochondrial membrane potential and
the release of cytochrome c into the cytosol. In addition, PPE treatment markedly up-
regulated the mRNA expression levels of Noxa, Bax and Bad.



Conclusion: These results strongly suggest that PPE inhibited the proliferation of HepG2
cells by inducing apoptosis.



