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Keywords: Benzo(a)pyrene (BaP) is one of typical polycyclic aromatic hydrocarbons (PAHS) in aquatic environments and

Benzo(alpyrene. has been shown to cause toxic

Zebratish liver
Transcriptome
Toxicity mechanism

effects to aquatic animals. Although the negative effects of BaP have been
investigated, the potential toxic mechanisms remain uncharacterized. To explore the potential mechanisms
‘mediating the BaP, zebrafish BaP for 15 days. of
BaP in zebrafh lver were investigated using physilogical and tanserptomic analyses. Afr 15.day P
exposure, zebr

infiltration, el et s reging BaP Jso induced oxidati e nerof
zebrafish. Transcriptomic profiles revealed 5129 differentially expressed genes (DEG) after 15-days of BaP
exposure, and the vast majority of ip-regulated under ¥ (GO) and Kyoto

Encyclopedia of Genes and Genomes (KEGG) analyses suggest that genes related to immune response were
significantly dysregulated. Furthermore, the nucleotide-binding, oligomerization domain (NOD)-like receptor
signaling pathway was significantly enriched and most of the genes in this pathway exhibited enhanced
expression after BaP exposure. These results partially explained the mechanisms underlying the toxic effects of
BaP on zebrafish liver. In conclusion, BaP has the potential to induce physiological responses in zebrafish liver
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through altering associated genes.

1. Introduction

Benzo(a)pyrene (BaP) is a typical polycyclic aromatic hydrocarbon
(PAH) that is carcinogenic and mutagenic to humans and mammals
(Labib et al, 2016) and is identified as a Group 1 carcinogen by the IARC
(International Agency for Research on Cancer) (IARC, 2012). It is
sourced from combustion and petroleum (Back et al., 1991; Liu et al
2008), eventually entering surface waters via domestic and industrial
discharge (Manoli and Samara, 1999). In natural riverine and estuarine
environments, the concentrations of BaP in surface water are generally
in the range of 2 ng.L™! (Li et al., 2014) to 7.04 pg-L ™! (Adeniji et al
2019). In contrast, high levels of PAHs have been found in effluents from
wastewater, with BaP concentrations reaching 2.5 mg.L ' in urban
rivers (Wang et al., 2017). Thus, aquatic environments are critical areas
of BaP contamination.

‘The high carcinogenicity of BaP and its widespread distribution in
aquatic environments has drawn much attention due to the potential

humans ‘The major source of|

in humans and mammals is through inhalation exposure to BaP-
containing substances (Voorthy ct al., 2015). In the aquatic environ-
‘ment, considerably greater amounts of BaP are swallowed and enter
organisms through ingestion of diet or water contaminated by com-
bustion emissions (Corrales et al., 2014). As a lipophilic compound, BaP
easily crosses the external barrier, giving it direct access to tissues, dif-
fuses into cells and is absorbed by subcellular fractions (Jayasunda
et al, 2015; Zhang et al,, 2016). The most well-established mode that
BaP exerts toxic effects is that BaP binds and activates the aryl hydro-
carbon receptor (ABR) (Labib ct al., 2016), then it can be metabolized
into a toxic compound (+)-benzo(a)pyrene-7,8-dihydrodiol-9,10-
epoxide (Karl 2004), which can covalently bind to nucleophilic
guanine bases in DNA (Pradhan et al., 2001), confounding the double-
helix structure and disrupting normal DNA replication (Volk et a

2003). In addition, BaP and its metabolites tend to accumulate in the
blood (Zhang et al., 2016), negatively affect white blood cells and
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