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ABSTRACT

Usnic acid (UA), a natural botanical product, is a constituent
of some dietary supplements used for weight loss. It has been
associated with clinical hepatotoxicity leading to liver failure in
humans. The present study was undertaken for toxicity evaluations
of (+)UA on HepG2 cell line in culture. The cells were treated with
the vehicle control and (+)UA at concentrations of 0—100 uM for 24
h at 37°C in 5% CO, incubator. Following the treatment period, the
cells were evaluated by biochemical endpoints of toxicity that
included MTT activity, LDH release, liver function tests and alpha-
fetoprotein as a tumor marker. (+)UA exposure resulted in
increased cytotoxicity and mitochondrial dysfunction in HepG2
cells. compared with the controls, low non-toxic concentrations of
UA separately showed no effect on the cells as determined by the
biochemical endpoints compared with higher concentrations
(P<0.001). The findings in this study demonstrated the toxicity of
the (+) (UA) to human hepatoblastoma HepG2 cells, suggesting an

oxidative mechanism of action.
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INTRODUCTION



1. Introduction

The liver is the primary organ involved in Xxenobiotic
metabolism. Because of its high level of metabolic activity and
exposure to blood-borne agents, the liver is a major target organ of
many chemicals, drugs and microbial pathogens. Thus,
hepatotoxicity is a serious safety concern related to food additives,
food contaminants, dietary supplements and food-borne microbial
pathogens (Treinen-Molsen, 2001).

Development of alternative in vitro assays is necessary for
rapid, cost-effective and high-throughput toxicological screening and
characterization of compounds to complement and/or supplement
costly and time-consuming in vivo animal tests. Human cell cultures
and toxicogenomics are sensitive tools for such high-throughput
toxicity testing. They have the potential to eliminate the need for
interspecies extrapolation, to increase efficiencies in testing and to
reduce the use of animals when used in combination with traditional
biochemical endpoints (Meek and Doull, 2009).

Human hepatoblastoma HepG2 cells have been well
characterized and are widely used as an in vitro model (Fang and
Beland, 2009). These cells are highly differentiated and display
many genotypic and phenotypic features of normal liver cells. They
preserve many of the cellular functions found in normal hepatocytes
(Roeet al., 1993) and can be grown indefinitely for long-term

studies. These cells have been used in many toxicity studies for the


https://onlinelibrary.wiley.com/doi/full/10.1002/jat.1721#jat1721-bib-0089
https://onlinelibrary.wiley.com/doi/full/10.1002/jat.1721#jat1721-bib-0059
https://onlinelibrary.wiley.com/doi/full/10.1002/jat.1721#jat1721-bib-0025
https://onlinelibrary.wiley.com/doi/full/10.1002/jat.1721#jat1721-bib-0074

screening of hepatotoxic compounds (Jennenet al., 2010;
O'Brien et al., 2006 ). Compared with primary hepatocytes, they
have low levels of phase | cytochrome P450 enzymes, but they have
normal levels of phase Il enzymes (Westerink and Schoonen, 2007).
HepG2 cells have been used to classify 70% of compounds with
known toxicity as cytotoxic. The cytotoxicity of compounds is
determined in HepG2 cells with 80% sensitivity and 90% specificity
(O'Brien et al., 2006). HepG2 cells have been used to determine
genotoxic and nongenotoxic carcinogens. These studies demonstrate
that, despite known limitations, HepG2 cells represent a valuable in

vitro model for hepatotoxicity studies (Jennen et al. 2010).
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Aim of the study:

The objective of the study reported here was to evaluate the
metabolism and hepatotoxic potential of usnic acid in human

hepatoblastoma HepG2 cells using different biochemical endpoints.



