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Abstract: Objective To develop a sandwich-cultured HepaRG (SCH) model as a high-throughput and short-term research tool for
evaluating drug-induced cholestasis risk. Methods The optimal seeding density and modeling time in 96-well plates were determined
by detecting the fluorescence intensity of 5(6)-carboxy-2, 7-dichlorofluorescein (CDF) and tight junction protein 1 (ZO-1), and
observing the cell morphology under an optical microscope. Acetaminophen (APAP) was used as the test substance, and the CCK8
method was used to determine the drug concentration. Sandwich culture models were prepared, and the bile stasis-related indicators,
including CDF, lipid content, multidrug resistance protein 3 (MRP3), farnesoid X receptor (FXR), and bile salt export pump (BSEP),

were detected by immunofluorescence after drug administration to verify the applicability of the model for evaluating bile stasis.
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Results The optimal seeding density was 7x10* cells per well, and the model was ready for drug treatment after 72 h of culture. Under
APAP exposure (300—1 200 pg-mL™"), compared to the lowest concentration, lipid content showed no significant change. After
administration for one day, the fluorescence intensity of CDF significantly increased when the APAP mass concentration was 300—
600 pg'mL™" (P <0.01). After administration for three days, the fluorescence intensity of CDF significantly decreased (P < 0.05, 0.01).
After administration for one day and when the APAP mass concentration was 1 200 pg-mL™', and after administration for 3 and 7 days
and when the APAP mass concentration was 600—1 200 pug-mL™", the expression level of MRP3 significantly decreased (P < 0.05,
0.01). After administration for 3 and 7 days and when the APAP mass concentration was 1 200 pug-mL™, the expression level of FXR
significantly decreased (P < 0.01). After administration for 7 days and when the APAP mass concentration was 300 pg-mL™", the
expression level of BSEP significantly decreased (P < 0.01). Conclusion A short-term SCH evaluation model was successfully

established, revealing the multi-target mechanism of APAP-induced cholestasis and confirming the model’s reliability for cholestasis

risk evaluation.
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