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TOXICOGENOMICS

Abstract —we investigated the global gene expression from both mouse
liver and mouse hepatic cell line treated with hepatotoxic chemicals,
acetaminophen (APAP) and thioacetamide (TAA), respectively. They were
tested to compare between in vivo and in vitro profiles, and to assess the
feasibility of the extrapolation between two systems. For in vivo study, mice
were orally treated with APAP or TAA and sacrificed at 6 and 24 h. For in vitro
study, APAP or TAA were administered to a mouse hepatic cell line, BNL CL.2
and sampling was carried out at 6 and 24 h. Hepatotoxicity was assessed by
analyzing hepatic enzymes and histopathological examination (in vivo) or LDH
(lactate dehydrogenase) assay (in vitro). Global gene expression was
assessed using microarray. In high dose APAP- or TAA-treated mice group,
there was centrilobular necrosis at 24 h after treatment with the elevation of
serum ALT (alanine aminotransferase, AST (aspartate aminotransferase) and
LDH. However, there was no histopatholgical changes and serum
biochemistry at low doses. In high dose treated cell line, cellular toxicity was
evident at 24 h after treatment with the elevation of LDH, while no alteration at
low doses. Statistical analysis of global gene expression identified that there
were 436 differentially expressed genes (in vivo) and 500 genes (in vitro) by
APAP, while there were 776 genes (in vivo) and 1734 genes (in vitro) by TAA.
Hierarchical, k-means and SOM (self organizing maps) clustering analysis
showed that there were similar patterns between in vivo and in vitro. Pathway
analysis for differentially expressed genes identified that there were 4 (in vivo)
and 11 (in vitro) pathways by APAP, and indicated glutathione metabolism
pathway as common pathway. There were 11 (in vivo) and 22 (in vitro)
pathways by TAA, and indicated pathways for glutathione metabolism, bile
acid biosynthesis and nitrogen metabolism etc as common pathways. Taken
together, gene expression patterns and clustering profiles are similar between
in vivo and in vitro systems for both hepatotoxicants. Our results suggest it
may be feasible to develop toxicogenomics biomarkers or profiles by
comparing in vivo and in vitro genomic profiles specific to these hepatotoxic
chemicals for application to prediction of liver toxicity.
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Purpose-

- Itis needed to develop rapid and sensitive system(s) that can estimate and evaluate
toxic compounds

- Alternative in vitro tests should be developed in toxicogenomic researches.

- We investigated the global gene expression from both mouse liver and mouse
hepatic cell line treated with hepatotoxic chemicals, acetaminophen (APAP) and
thioacetamide (TAA), respectively. They were tested to compare between in vivo and
in vitro profiles, and to assess the feasibility of the extrapolation between two

systems.
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Materials and methods
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Some clusters represent up-regulation at both 6 and 24 hours after TAA treatment in vitro,

while at 24 hour only in vivo.
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Mitogen activated protein kinase 14
Tumor necrosis factor, alpha-induced

Dead box polypeptide 1
Thioredoxin reductase 1
Cyclin G2
Cyclin-dependent kinase-like 2
P21-activated kinase 2

Tight junction protein 2
Synaptagmin-like 2
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Fibroblast growth factor 14
Topoisomerase 111 beta
Retinoblastoma-like 2
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RNA binding protein 9
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Pathway analysis (APAP)
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Pathway analysis (TAA)
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Conclusions

Gene expression patterns and clustering profiles are similar between in vivo and
in vitro systems for both hepatotoxicants.

It suggest it may be feasible to develop toxicogenomics biomarkers or profiles by
comparing in vivo and in vitro genomic profiles specific to these hepatotoxic
chemicals for application to prediction of liver toxicity.
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