
www.toxsee2023.com

1 st  TOX SEE
REGIONAL
CONFERENCE

1 3 th INTERNATIONAL

C O N G R E S S
OF THE SERBIAN SOCIETY

OF TOXICOLOGY

10 - 12 May, 2023 Belgrade

Present and Future of toxicology: Challenges and opportunities

ABSTRACT

BOOK

electronic



www.hbisserbia.rs

www.super-lab.com www.analysisdoo.comwww.esensa.rs/enwww.goodwillpharma.com/srb

www.dsp-c.co.rs

www.novonordisk.com
www.hemofarm.com









137

GENOTOXICOLOGY 

AND CARCINOGENICITY
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2-tert-butyl-1,4-benzoquinone (TBQ) and its alkylthio and arylthio derivatives: 2-tert-butyl-5-(isopropylthio)-1,4-ben-
zoquinone, 2-tert-butyl-5-(propylthio)-1,4-benzoquinone, 2-tert-butyl-5,6-(ethylenedithio)-1,4-benzoquinone, 
2-tert-butyl-5-(phenylthio)-1,4-benzoquinone and 2-tert-butyl-6-(phenylthio)-1,4-benzoquinone were synthe-
sized as analogs of biologically active compounds of natural origin with antitumor activity: quinone avarol/avarone. 

The γH2AX test was used to detect the potential genotoxic effect of TBQ and its derivatives in the HepG2 
cell line. In addition, the effect of these substances on the cell cycle was monitored on the same HepG2 
model system. Since the phosphorylation of histone H2AX is an early event in the cellular response to DNA 
double-strand breaks (DSBs), an assay based on the detection of phosphorylated histone H2AX (γH2AX) 
can be used as a biomarker of genotoxicity and genomic instability. In this work, the γH2AX test and flow 
cytometry were used to analyze the genotoxic potential and the effect on the cell cycle of TBQ and its 
derivatives. 
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Double-strand breaks (DSBs) in DNA are detected with γH2AX-specific antibodies, and the cell cycle in the 
HepG2 cell line is analyzed by flow cytometry. Based on the obtained results, only 2-tert-butyl-5,6-
(ethylenedithio)-1,4-benzoquinone induced increased formation of DSBs. 

Also, the same derivative caused a significantly greater arrest of cells in the G2/M phase of the cell cycle 
compared to TBQ from about 27% (TBQ) to 34% of the total population with a decrease in the S phase 
cell population. By forming DSBs, 2-tert-butyl-5,6-(ethylenedithio)-1,4-benzoquinone leads to genomic 
instability of the HepG2 cell line, which results in cell cycle arrest in the G2/M phase.
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