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Background 
Hepatocytes are heavily utilised for drug and chemical toxicity screening due to their high levels 

of expression of drug metabolising enzymes such as cytochrome P450s (CYPs). 

 

However, primary hepatocytes do not proliferate in culture and rapidly de-differentiate within 

days resulting in a loss of drug metabolising activity 1. Additionally, human primary hepatocytes 

are in short supply and of variable quality as they are often derived from diseased donor tissue. 

 

AR42J-B13 (B13) cells are a proliferative rat pancreatic progenitor cell line that trans-

differentiates in response to glucocorticoids to hepatocyte-like cells (B13/H cells) 1,2. We 

hypothesised that B13/H cells could be used as an alternative to primary hepatocytes for drug 

and chemical  toxicity screening. 
 

 

Aims 
 

1. To characterise the expression 

and inducibility of CYPs in B13/H 

cells 

2. To assess if expressed and 

induced CYPs are functional 

3. To examine a toxicity endpoint –

DNA damage resulting from pro-

genotoxin treatment 
 

 

Methods 
B13 cells were transdifferentiated to 

B13/H cells by 2 weeks treatment with 

dexamethasone (10nM). 

 

For induction, cells were treated for 3 

days with the appropriate inducer with 

media changes each day. The 

compounds were used at the following 

concentrations: - β naphthoflavone, (β-

NF) 20μM; androstenol, 5μM; 

phenobarbital (PB), 1mM; TCPOBOP, 

1.5μM; dexamethasone (DEX), 10μM; 5-

Pregnen-3β-ol-20-one-16α-carbonitrile 

(PCN), 2μM; bezafibrate, 250μM. 

 
 

 

 

Results 
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Figure 1: B13/H cells express CYP1A1 which is functional. A) qPCR of 

CYP1A1 transcript in response to the indicated treatments in B13 and 

B13/H cells. B) Western blot for CYP1A1 following vehicle or β-NF 

treatment. C) EROD of B13, B13/H and hepatocytes following the indicated 

treatment. D) Olive tail moment of B13 and B13/H cells treated +/- β-NF 

with different concentrations of benzo[α]pyrene as assessed by comet 

assay. Data are the mean and standard deviation (A & C) or standard error 

(D). For A & C, n=3 and for D, n=50 individual cells. * indicates significant 

difference relative to vehicle induced cells.  
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Figure 2: B13/H cells express functional CYP2B1. A) qPCR of CYP2B1 transcript in response to indicated 

treatments in B13/H cells. B) PROD activity in B13/H cells treated with the indicated inducers. C) Olive tail moment 

of B13 and B13/H cells treated +/- PB with different concentrations of cyclophosphamide as assessed by comet 

assay. Data are the mean and standard deviation (A & B) or standard error (C). For A & B, n=3 and for C, n=50 

individual cells. * indicates significant difference relative to vehicle induced cells.  
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Figure 3: B13/H cells express inducible and functional CYP3A1. A) qPCR 

of CYP3A1 transcript in B13/H cells in response to the indicated treatments. 

B) Western blot for CYP3A1 following vehicle, DEX or PCN treatment. C) 

CYP3A1 activity assessed by the luciferin-IPA assay in the indicated cell 

types following the indicated treatments. D) Olive tail moment of B13 and 

B13/H cells treated +/- DEX or PCN with different concentrations of 

aflatoxin B1 as assessed by comet assay. Data are the mean and standard 

deviation (A & C) or standard error (D). For A & C, n=3 and for D, n=50 

individual cells. * indicates significant difference relative to vehicle induced 

cells 
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Discussion 
B13/H cells expressed CYP1A1 (fig 1), 

CYP2B1 (fig 2) and CYP3A1 (fig 3) and 

these CYPs were inducible in response 

to prototypical inducers. Their 

functionality was confirmed through both 

probe substrate and comet assays which 

demonstrated that induction significantly 

increased substrate metabolism. The 

only exception was that DNA damage in 

response to cyclophosphamide was not 

significantly affected by phenobarbital 

pre-treatment. 

 

These data together indicate that B13/H 

cells are metabolically capable cells that 

could be used for drug and chemical 

toxicity screening in place of primary 

hepatocytes. Their use would solve the 

issues of variability and poor viability of 

primary hepatocyte cultures and lead to a 

reduction in the number of animals culled 

for hepatocytes. Finally, the performance 

of B13/H cells demonstrates the potential 

of a human equivalent which would solve 

the issues of species 

differences/relevance. 
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