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Abstract Objective: To establish a 3D liver spheroid model to assess the hepatotoxicity induced by repeated
dosed amiodarone hydrochloride in combination with liver enzyme inducer rifampicin or inhibitor ketoconazole.
Methods: The 3D liver spheroid model was established by mixed co-culture of differentiated HepaRG cells
and HHSteC cells, and the function of DMSO-induced bile structure in HepaRG cells was validated. The live
cell probes labeled two kinds of cells in hepatocyte spheroids and detected their distribution. The expression of

liver-specific and functional proteins were determined by immunofluorescence staining, and the liver function
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parameters were continuously monitored throughout the period of experiment. Subsequent to the model
verification, the repeated administration of amiodarone and its combination with rifampicin or ketoconazole on
every 40 liver spheroids was conducted for consecutive 4 or 5 days, and the cytotoxicity and liver function were
detected. Results: The 3D liver spheroid model simulated the efflux function of bile structure, HepaRG cells and
HHSteC cells in spheroids were evenly distributed in spheroids at a ratio of 24 : 1, the expression of liver-specific
and functional proteins were abundant, and the liver function remained stable in at least 5 days. When amiodarone
was repeatedly dosed, the dose-independent and time-dependent cytotoxicity was observed from day 3 after initial
dosage, and its combination with rifampicin (increase in LDH and TBIL) or ketoconazole (increase in LDH, ALT,
ALP and GLU) could induce synergistic effect on dose-dependent hepatotoxicity. Conclusion: This study has
successfully constructed a 3D hepatocyte spheroid model that is more suitable for toxicity evaluation of short-

term repeated administration. Which has obvious superiorty in the in vitro drug hepatotoxicity screening and

metabolism studies and could be used to screen drug hepatotoxicity markers.
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