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ABSTRACT - The present study compared the feasibility of Caco-2 and MDCK cells as an efficient in-vitro model for the
drug classification based on Biopharmaceutics Classification System (BCS) as well as an in-vitro model for drug interactions
mediated by P-gp inhibition or P-gp induction. Thirteen model drugs were selected to cover BCS Class [~IV and their
membrane permeability values were evaluated in both Caco-2 and MDCK cells. P-gp inhibition studies were conducted by
using vinblastine and verapamil in MDCK cells. P-gp induction studies were also performed in MDCK cells using rifampin
and the P-gp expression level was determined by western blot analysis. Compared to Caco-2 cells, MDCK cells required
shorter period of time to culture cells before running the transport study. Both Caco-2 and MDCK cells exhibited the same
rank order relationship between in-vitro permeability values and human permeability values of all tested model compounds,
implying that those in-vitro models may be useful in the prediction of human permeability (rank order) of new chemical
entities at the early drug discovery stage. However, in the case of BCS drug classification, Caco-2 cells appeared to be more
suitable than MDCK cells. P-gp induction by rifampin was negligible in MDCK-cells while MDCK cells appeared to be
feasible for P-gp inhibition studies. Taken all together, the present study suggests that Caco-2 cells might be more applicable
to the BCS drug classification than MDCK-cells, although MDCK cells may provide some advantage in terms of capacity

and speed in early ADME screening process.

Key words — Caco-2 cell, MDCK cell, In-vitro model, Permeability, BCS
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Table I-Apparent Permeability of 13 Model Drugs in Caco-2 and MDCK Cells (Mean+SD, n=6)

Caco-2 MDCK
BCS Class Drug Papp Papp
(x107® cm/s) (x107° cm/s)

Class 1 Antipyrine 6.3+0.92 4.31+0.74

Class | Cafteine 9.1£0.62 89+£25

Class 1 Metoprolol 5.0+0.52 6.9+1.7

Class 1 Phenylalanine 11+£3.4 9.6+14
Class 1 Theophylline 5.7+0.31 1.5+0.17

Class 11 Naproxen 11+£1.2 15+£3.2

Class 11 Piroxicam 42+6.6 62£16
Class 111 Atenolol 1.5£0.16 0.94+0.43
Class 111 Fexofenadine 0.08+0.03 0.09+£0.04
Class 111 Ranitidine 0.55+0.21 0.75£0.63
Class 111 Tetracycline 0.09£0.02 0.05+£0.01
Class IV Furosemide 0.49+0.09 0.85+0.46
Class IV Ofloxacin 0.86+£0.25 0.11£0.02
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MDCK vs Human
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*Note: human permeability obtained from reference (12)-(14).

Figure 1-Correlation between in-vitro permeability and human permeability.
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(C) Classification by MDCK cell permeability

Figure 2—Classification of 13 model drugs based on BCS.
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(a) Time-dependent P-gp expression in MDCK cells

(b) P-gp expression after the treatment of rifampin

MDR1

Actin —_—

1: w/o rifampin, 2: w/ rifampin

Figure 3—P-gp expression in MDCK cells.
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