
Specification of
in vitro P-glycoprotein Interaction

Purpose
The ATP-dependent drug efflux pump P-glycoprotein (Pgp) affects both absorption and disposition of drugs and
may also play an important role in drug-drug interactions (Figure 1). To identify compounds that interact with this
transporter, two methods were applied: bidirectional transport in Caco2 cells as well as a human Pgp ATPase
assay. Applying both methods in parallel allows a clear specification of the way a test compound interacts with
Pgp.

Assay protocol
For Caco2 cell transport studies, cells were grown
and differentiated for 21 days on transwell
polycarbonate inserts. Flux rates, expressed as Papp

values [cm/sec] for apical-to-basolateral and
basolateral-to-apical transport were determined. The
transport ratios across the monolayers were
calculated according to the following equation:
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In parallel, recombinant human Pgp membrane
fractions were incubated with a non-limiting
concentration of ATP in presence and absence of
Na3VO4 (highly specific inhibitor of Pgp) and
verapamil (strong Pgp substrate). Results were
expressed as EC50 values for the stimulation of ATP
consumption or IC50 values for the reduction of the
verapamil-induced ATP consumption.

Results
For a setup of drugs, flux ratios were determined in Caco2 cells. Compounds resulting in an efflux ratio > 3 (eg.
digoxine) were considered as efflux substrates. Tested for their ability to stimulate ATP consumption, compounds
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digoxine) were considered as efflux substrates. Tested for their ability to stimulate ATP consumption, compounds
were additionally characterized as stimulators or inhibitors. Based on these data, compounds were classified as
transported substrates [TS], non-transported substrates [NTS] and non-substrates/inhibitors [NS/I], cleary
characterzing their way of Pgp interaction, respectively. Results were in good accordance with literature data
(Table 1, Polli et al. 2001, Schwab et al. 2003).

Compound Efflux 
ratio

Pgp 
ATPase 
assay [µM]

Classification

cyclosporin A n/a* IC50: 7.3 NS/I 

loperamid >> 3 EC50: 108 TS

quinidine >> 3 EC50: 6.8 TS

ketoconazole 1.8 EC50: 94.6 NTS

rifampicine 0.02 IC50: 109 NS/I

verapamil > 3 EC50: 10.3 TS

atenolol < 3 n/a** NS/I

digoxine > 3 2.0 TS

Table 1: Classification of test compound setup.

n/a: not applicable

* Papp a→b = 0, ** no effect

Figure 1: P-glycoprotein (scheme)
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