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The presented data are related to the research article entitled
“Characterization of the IPEC-J2 MDR1 (iP-gp) cell line as a tool for
identification of P-gp substrates” by Ozgur et al. (2017) [1]. This
data report describes the challenges of investigating the con-
centration-dependent transport of P-glycoprotein (P-gp) sub-
strates with relatively low aqueous solubility. Thus, we provide
solubility data on two prototypical P-gp substrates, digoxin and
rhodamine 123, representing P-gp substrates with a relatively low-
and high-aqueous solubility, respectively. We present a hypothe-
tical Michaelis-Menten curve of the P-gp mediated transport of
digoxin to demonstrate that the maximal donor concentration,
which can be reached in the experimental transport buffer, is too
low to yield transport data in the saturable range of the Michaelis-
Menten relationship. Furthermore, we present data on the bidir-
ectional transport of digoxin and rhodamine 123 across cell
monolayers of the MDCK II MDR1 cell line and iP-pg cell line in the
presence of the selective P-gp inhibitor, zosuquidar/LY335979.
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HPLC-system consisting of an UltiMate 3000 pump (Thermo Fisher Scientific,
Copenhagen, Denmark), a Kinetex column XB-C18 particle size 5 μm, 4.6 x 100
mm (Phenomenex, Torrance, CA, USA) and a UV-detector (Waltham, MA, USA).
A fluorescence microplate reader (NOVOstar Microplate Reader, BMG Labtech,
Offenburg, Germany).
A liquid scintillation analyzer (Packard Tri-Carb 2100 TR; Canberra, Dreich,
Germany).
GraphPad Prism Software (version 7.0, Inc. San Diego, CA, USA).
ata format
 Raw and analyzed

xperimental
factors
N/A
xperimental
features
The apparent solubility of both digoxin and rhodamine 123 was estimated
thermodynamically by adding the experimental buffer systems directly to solid
crystalline digoxin or rhodamine 123.
Transport data were generated by measuring fluxes of digoxin and rhodamine
123 across cell monolayers of the MDCK II MDR1 and iP-gp cell lines, for further
details see [1].
ata source
location
University of Copenhagen, Denmark
ata accessibility
 Data are available with this article
Value of the data

� Data present the aqueous solubility of two prototypical P-gp substrates, digoxin and rhodamine
123. These data can be used for comparisons with solubilities obtained in other buffer systems, and
to guide researchers working with these compounds in cell based assays.

� Data provide measurements of solubilities of digoxin and rhodamine 123 in the absence and
presence of bovine serum albumin. These values show protein binding in the near-solubility range
and are useful in experimental protocol design.

� Data provide a comparison of the passive permeability of the two P-gp substrates, [3H]-digoxin and
rhodamine 123, across cell monolayers of P-gp expressing cell lines. The data can be used for
modeling of membrane permeation of lipophilic substrates of P-gp, and for baseline permeability
comparisons between barrier cell models.
1. Data

This brief data article provides solubility data on two prototypical P-gp substrates, digoxin and
rhodamine 123, in aqueous buffer systems (Table 1). Fig. 1 shows a representative HPLC chromato-
gram of digoxin. Fig. 2 shows a hypothetical Michaelis-Menten saturation curve of the P-gp mediated
transport of digoxin. Fig. 3 shows data on bidirectional transport of [3H]-digoxin and rhodamine 123
across cell monolayers of the MDCK II MDR1 and iP-gp cell lines in the presence of the selective P-gp
inhibitor, zosuquidar.



Fig. 1. A representative HPLC-UV chromatogram of digoxin.

Table 1
The apparent solubility (Sapp) of digoxin and rhodamine 123 in HBSSþ and HBSS−, supplemented with 2% DMSO. Solubility data
are shown as means7SD of one individual experiments of triplicates (n¼1, total N¼3).

Compound Sapp in HBSSþ þ 2% DMSO (µM) Sapp in HBSS− þ 2% DMSO (µM)

Digoxin 55.075.7 42.975.4
Rhodamine 123 1088713 1053720
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2. Experimental design, materials and methods

2.1. Solubility measurements of digoxin and rhodamine 123 in transport buffer

The apparent aqueous solubility (Sapp) of digoxin and rhodamine 123 was estimated in the
experimental transport buffer as described previously [1]. Briefly, the buffer systems were Hank's
balanced salt solution (HBSS) supplemented with 10 mM HEPES (pH 7.4), 0.375% (v/v) sodium car-
bonate, and finally with or without 0.05% BSA. The buffer systems with and without 0.05% BSA are
abbreviated HBSSþ and HBSS−, respectively. The buffer systems were supplemented with 2% (v/v)
DMSO, unless otherwise stated.
2.2. The concentration dependent transport of digoxin

In the referred article, the apparent transport of digoxin was determined at a concentration range
of 0.0251–13 µM across the iP-gp cell monolayers cultured on permeable supports (1.12 cm2) in the
basolateral to apical direction [1]. Experiments were performed in the absence and presence of 2 µM
zosuquidar to estimate the total and the passive transport, respectively [1]. By subtracting the passive
transport from the total transport at the respective substrate concentrations, the P-gp mediated
transport was obtained. The fluxes of the P-gp mediated transport versus donor concentrations of
digoxin were fitted into the Michaelis-Menten equation, and the kinetic parameters Km and Vmax were
derived to 253 µM and 136 nmol cm-2 min-1, respectively. Based on these kinetic parameters, a
hypothetical Michaelis-Menten relationship of the P-gp mediated transport was drawn using
GraphPad Prism (Fig. 2).



Fig. 2. Illustration of a hypothetical Michaelis-Menten curve of the P-gp mediated transport of digoxin. The box in the right
figure shows the solubility limit of digoxin in the transport buffer (HBSSþ) supplemented with 2% (v/v) DMSO.

Fig. 3. Bidirectional transport of [3H]-digoxin and rhodamine 123 across MDCK II MDR1 and iP-gp cell monolayers in the
presence of 2 µM zosuquidar (ZSQ). The apparent permeability Papp values were calculated from the steady state fluxes. The
filled bars illustrate Papp,A-B values, whereas open bars illustrate Papp,B-A. Values are presented as mean7SEM of three indi-
vidual passages of three individual permeable supports (n¼3, total N¼9).
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2.3. Bidirectional transport of [3H]-digoxin and rhodamine 123

The bidirectional transport experiments were performed as described previously, Ref: [1]. Briefly,
the fluxes of [3H]-digoxin and rhodamine 123 were investigated across cell monolayers of the MDCK
II MDR1 and iP-gp cell lines in the presence of 2 µM zosuquidar. Fig. 3 shows the apparent perme-
abilities (Papp) in the basolateral to apical direction (B-A) and apical to basolateral direction (A-B). The
donor concentrations of [3H]-digoxin and rhodamine 123 were 0.0251 µM and 3.12 µM, respectively.
HBSSþ with 0.5% DMSO was used as the transport buffer (For further details see [1]).
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Supplementary data associated with this article can be found in the online version at doi:10.1016/j.
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