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STUDYING THE MOLECULAR AND CELLULAR RESPONSES TO
CISPLATIN-INDUCED HEPATOTOXICITY

Ahd Yousuf Al-Zamil

Abstract

Cisplatin is an effective chemotherapy but its toxicity is one of the undesirable effects
that limit cisplatin use in cancer patients. The central hypothesis of this study is that cisplatin
induces hepatotoxicity by excessive production of reactive oxygen species, and thus induction of
one of the most effective antioxidants metallothionein (MT) can diminish this cytotoxicity
induced by cisplatin. An in vitro model hepatocytes cell line HepG2 were treated with increasing
concentrations of cisplatin resulted in a significant reduction of cell viability in a concentration
dependent manner. Subsequently, HepG2 cells were treated with zinc to induce metallothionein.
The MTT results indicated that HepG2 cells pre-treated with zinc displayed improved cell
viability compared to cells treated with cisplatin alone. For quantification of ROS levels, ROS-
Glo™ H,0, assay was used and the results showed that HepG2 cells treated with cisplatin
displayed a significant higher concentration of ROS when compared to control cells, while cells
preincubated with zinc and then treated with cisplatin showed a significant reduction in ROS
production. RNA extraction and RT-PCR was performed to measure the expression of
metallothionein gene. The results revealed a significant upregulation of expression of MT2A
gene in HepG2 cells treated with zinc in comarison to HepG2 cells treated with only cisplatin.
The data showed that expression of antioxidant (MT2A) gene significantly greater in cells treated
with cisplatin and zinc. The results suggest that metallothionin has the hepatoprotective action
and reduces oxidative stress in cisplatin-treated HepG2 cells. The protective effect of zinc is
associated with its antioxidant properties, as it possibly acts as a Metallothionien inducer.



