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Summary

Arsenic is an established human carcinogen. The role of aquaglyroporins (AQPs) in arsenic disposition was
recently identified. In order to examine whether organic anion transporting polypeptide-C (OATP-C) also
plays a role in arsenic transport, OATP-C cDNA was transfected into cells of a human embryonic kidney
cell line (HEK-293). Transfection increased uptake of the model OATP-C substrate, estradiol-17b-D-glu-
curonide, by 10-fold. In addition, we measured uptake and cytotoxicity of arsenate, arsenite, monome-
thylarsonate(MMAV), and dimethylarsinate (DMAV). Transfection of OATP-C increased uptake and
cytotoxicity of arsenate and arsenite, but not of MMAV or DMAV. Rifampin and taurocholic acid (a
substrate of OATP-C) reversed the increased toxicity of arsenate and arsenite seen in OATP-C-transfected
cells. The increase in uptake of inorganic arsenic was not as great as that of estradiol-17b-D-glucuronide.
Our results suggest that OATP-C can transport inorganic arsenic in a (GSH)-dependent manner. However,
this may not be the major pathway for arsenic transport.

Introduction

Several classes of transport systems are involved in
hepatic transport of drugs and endogenous sub-
stances [1]. In the basolateral membrane of the
liver, two major transporter families, the sodium-
dependent system and the sodium-independent
system, play a key role in uptake of endogenous
and exogenous substances from blood [2]. Organic
anion transporting polypeptides (OATPs) are
membrane solute carriers (SLCs) that are main
players in the sodium-independent system. OATPs
are known to transport a broad spectrum of

substrates [3, 4]. OATP-C (or, OATP1B1) is also
called OATP-2 or liver-specific transporter 1
(LST-1). It is expressed predominantly at the
basolateral membrane of hepatocytes [5]. Sub-
strates of human OATP-C include bromosulfoph-
thalein (BSP), estradiol-17b-D-glucuronide (E217bG),
estrone-3-sulfate, dehydroepiandrosterone sulfate
(DHEAS), thyroid hormone, leukotriene C4,
rifampin, pravastatin, bile salts, eicosanoids, pep-
tides, and other organic anions [6–10]. OATP-C
has also been shown to mediate cellular uptake of
bilirubin and its glucuronide conjugates [11].

Arsenic (As) and its derivatives are widely
distributed in the environment and exhibit both
metallic and nonmetallic properties [12, 13]. It
is ubiquitous but toxic, capable of causing acute
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and chronic poisoning. Arsenic is known to
cause cancer and vascular disease as well as skin
lesions in humans [14–16]. In the US, the
Environmental Protection Agency has amended
the maximum contaminant level, lowering the
standard for arsenic in drinking water from 50 to
10 ppb. Interestingly, arsenic trioxide is a good
remedy for treating acute promyelocytic leukemia
[17, 18].

Inorganic trivalent and pentavalent forms of
arsenic are the most common oxidation states and
are important in causing toxicological problems
[19]. It has been generally believed that methylation
of inorganic arsenic is a detoxification mechanism
[20, 21]. Most mammals are able to methylate
inorganic arsenic to methylarsonic acid (MMAV)
and dimethylarsinic acid (DMAV). DMAV is the
major arsenic metabolite in human urine [22].

Arsenic resistance exhibited by microorganisms
is often due to removal of arsenic from the cytosol.
Arsenic is effluxed by an arsenite transporter
(ArsB) in bacteria and by Acr3p in S. cerevisiae.
Both transporters are members of the ABC (ATP-
binding cassette) family [23, 24]. In eukaryotic
organisms, both MRP1 [25, 26] and MRP2 [27]
can transport a complex of arsenite and glutathi-
one (GSH). Arsenite and glutathione can form an
As(GS)3 complex, in which arsenite is excreted.
The route of uptake of arsenic has also been
studied. In bacteria, arsenite uptake is facilitated
by an aquaglyceroporin (GlpF). In S. cerevisiae,
the GlpF homolog Fps1p is involved in arsenic
uptake. In mammalian cells, the aquaglyceropo-
rins AQP7 and AQP9 have been shown to uptake
arsenite [28, 29].

Glutathione facilitates the function of organic
anion transporters. Mercuric conjugates of gluta-
thione are taken up in significant quantities at the
basolateral membrane of the renal proximal tubule
by an organic anion transport system [30]. Gluta-
thione cis inhibits oatp1-mediated leukotriene C4

and taurocholate uptake [31]. Oatp2 also mediates
bidirectional transport of organic anion by a
GSH-sensitive facilitative diffusion [32]. Our study
examined whether OATP-C can transport arsenic
as glutathione conjugates. We measured the
uptake of arsenic in control and OATP-C-trans-
fected cells by (ICP-MS), and we used the (MTT)
assay to compare the relative cytotoxicity of
arsenite, arsenate, MMAV, and DMAV in
OATP-C-transfected and control cells.

Materials and methods

Materials

[3H] estradiol-17b-D-glucuronide (E217bG;
1.67 TBq/mmol) and [3H] taurocholic acid
(130 GBq/mmol) were purchased from Perkin
Elmer Life Sciences (Boston, MA). Monosodium
acid methane arsonate ( CH4AsNaO3 � 1:5H2O)
was obtained from Supelco (Bellefonte, PA).
Dimethylarsinic acid sodium salt trihydrate
((CH3)2AsO2Na) was obtained from Merck (Ho-
henbrunn, Germany). Sodium arsenate, sodium
arsenite, and (MTT) were purchased from Sigma
Chemical Co. (Steinheim, Germany). Geneticin
(G418) was obtained from Gibco (Grand Island,
NY). ImmobilonTM transfer membrane was pur-
chased from Millipore (Bedford, MA). Goat anti-
rabbit IgG-horseradish peroxidase (HRP) was
purchased from Santa Cruz Biotechnology (Santa
Cruz, CA). Human liver-specific transporter (LST-
1) antibody was purchased from Alpha Diagnostic
(San Antonio, TX).

Cell culture and stable cell line selection

HEK-293 cells were obtained from the Food
Industry Research and Development Institute
(FIRDI, Hsinchu, Taiwan). HEK-293 cells were
cultured in minimum essential medium (Gibco)
containing 10% horse serum at 37 �C and 5%
CO2. The parental vector pcDNA3 or the con-
structs (pcDNA3- OATP-C) were transfected into
HEK-293 cells using the calcium phosphate pre-
cipitation method. After transfection, cells were
selected with 600 lg/ml G418 for two weeks.
G418-resistant colonies were screened by transport
study and immunoblot analysis.

Reverse-transcriptase (RT)-PCR analysis of
OATP-C mRNA expression

Total RNA was extracted from HEK-OATP-C
and HEK-Co cells using the UltraspecII Kit
(Biotecx Laboratories, Inc., Texas). A 2- lg
portion was primed with oligo-dT and reverse-
transcribed using Superscript II reverse trans-
criptase (Gibco). Primers for amplification of
OATP-C cDNA were as follows: OATP-C-F: 5¢-
TGC ACTT GAG GCA CCT CAC-3¢ (sense) and
OATP-C-R: 5¢-CTT CAT CCA TGA CAC TTC
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CAT TT-3¢ (antisense). PCR cycling conditions
were as follows: 5 min denaturation at 95 �C;
30 cycles of 30 s at 95 �C, 30 s at 55 �C, 30 s at
72 �C; 7 min final elongation at 72 �C. RT-PCR
products were resolved on a 1.5% agarose gel at
100 V at 45 min, followed by staining with
ethidium bromide and visualized by ultraviolet
illumination. A 359-bp fragment of OATP-C
cDNA was amplified using specific primers.

Preparation of crude membrane fractions

Crude HEK-293 membrane was prepared with
published methods [33]. Cells were disrupted by
sonication in hypotonic buffer (20 mM HEPES
pH7.2, 3 mM KCl, 3 mM MgCl2). After centrifu-
gation (100,000 g; 4 �C; 45 min) pellets were
resuspended in Tris buffer (50 mM; pH7.4). Crude
membrane fractions were stored at )70 �C before
being used for Western blot analysis. All mem-
branes were prepared in the presence of protease
inhibitors (aprotinin 10 g/ml, leupeptin 10 lg/ml,
1 mM phenylmethylsulfonyl fluoride); all proce-
dures were performed at 0–4 �C. The membrane
protein concentration was determined by (BCA)
assay with bovine serum albumin (BSA) as stan-
dard.

Immunoblot analysis

For Western blot analysis, crude membrane pro-
teins (50 lg) were diluted with sample buffer and
incubated at 37 �C for 30 min before separation
on 8% resolving sodium dodecylsulfate (SDS)-
polyacrylamide gels, followed by electrophoretic
transfer to PVDF membrane (Millipore) for
90 min. Then, the membrane was blocked in 5%
BSA in TBS-T (20 mM Tris–HCl, pH7.6, 137 mM
NaCl, 0.1% Tween 20) for 1 h at room
temperature. This was followed by incubation
with 200-fold diluted anti-OATP-C rabbit serum
(LST-1) in 2.5% BSA in TBS-T overnight at 4 �C.
After five washes with TBS-T, the membrane was
incubated with 3000-fold diluted goat anti-rabbit
IgG-HRP for 60 min followed by another five
washes with TBS-T. Signals were detected using
ECLTM Western Blotting Detection Reagents
(Amersham Biosciences, Inc., Taiwan).

Uptake transport assays

HEK-293 stable cell lines (pcDNA3 or pcDNA3-
OATP-C) were seeded in six-well dishes. After
72 h, experiments were initiated by gently remov-
ing medium and adding 1 ml transport medium
(optiMEM; Invitrogen) containing radiolabeled
drug ([3H] E217bG (0.2 Ci/ml) or [3H] taurocholic
acid (1 Ci/ml)) in the presence or absence of
various inhibitors for 30 min at 37 �C. At the
experiment’s end, cells were washed with ice-cold
phosphate buffered saline (PBS) and lysed with
1 ml 1% SDS. Retained cellular radioactivity was
quantified by liquid scintillation spectrometry.
Protein concentration was determined with a
BCA assay using 10 l cell lysate.

Cytotoxicity assay

The cytotoxicity of arsenic to HEK-293 cells was
determined using theMTT (3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide) assay. In
brief, OATP-C-transfected and control (transfect-
ed with pcDNA3) cells were seeded in 96-well
dishes at a density of 1�104 cells per well. After 24-
h incubation, cells were treated with various con-
centrations of arsenic in the presence or absence of
rifampin or taurocholic acid. After 72-h incuba-
tion, 40 ll MTT (2.5 mg/ml) was added per well.
Cells were incubated in a CO2 incubator at 37 �C
for 4 h. After gently decanting supernatant and
adding 100 l DMSO to each well, the pellet was
resuspended for 30 min at 37 �C. Optical density
was then measured at 570 nm.

Measurement of intracellular arsenic

Control and OATP-C-transfected cells were plated
on a 10-cm culture dish and grown to 90%
confluence in culture medium. Cells were treated
with various concentrations of arsenic for 1 h. At
the end of treatment, cells were washed with PBS
and lysed with 1 ml 0.5% NP-40. The lysis
solution were digested by 2 ml nitric acid for 4 h
and then diluted with 3 ml MQ. Total arsenic
concentration was determined by inductively cou-
pled argon mass spectrometry (ICP-MS) and
normalized with cellular protein.
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Synthesis of As(GS)3

Arsenic triglutathione (ATG) was prepared as
described previously by Kala et al. [27] with
modifications. ATG was prepared by dissolving
sodium arsenite (0.0129 g; 0.1 mmol) and GSH
(0.0921 g; 0.3 mmol) in 1 ml MQ; the reaction was
carried out for 12 h at room temperature. Then,
the As(GS)3 complex was precipitated with 4 ml
methanol and the precipitate was filtered and
residual water removed under reduced pressure.

AsIII and As(GS)3 transport studies

Control and OATP-C-transfected cells were har-
vested and suspended in KRH buffer containing
120 mM NaCl, 4.7 mM KCl, 10 mM D-glucose,
2.2 mM CaCl2, 1.2 mM KH2PO4, 1.2 mMMgSO4

and 25 mM HEPES (pH 7.4). Uptake was initi-
ated after cells were added 10 lM AsIII or
As(GS)3 and incubated with KRH buffer at
37 �C for 1 h. At the end of the experiment, cells
were washed with PBS and lysed with 1 ml 0.5%
NP-40. The lysis solution were digested by 2 ml
nitric acid for 4 h and then diluted with 3 ml MQ.
Total arsenic concentration was determined by
ICP-MS.

Data analysis

LC50 values of cytotoxicity were estimated by
Scientist software (MicroMath Inc., Salt Lake
City, UT). LC50 values of different cell lines were
compared using Student’s t-test.

Results

Expression of OATP-C in HEK-293 cells

HEK-293 cells were stably transfected with vector
constructs containing human OATP-C and paren-
tal vector pcDNA3. G418-resistant clones were
screened for OATP-C expression by immunoblot
analysis and RT-PCR assay. As shown in
Figure 1a, membrane vesicles prepared from
HEK-293 transfectants were immunoblotted using
polyclonal antibody LST-1, which recognizes the
carboxyl terminus of human OATP-C. OATP-C
showed an apparent molecular mass of about
90 kDa, the same as found in human liver [34].

Expression of OATP-C was further confirmed by
RT-PCR analysis as shown in Figure 1b. Only a
359-bp cDNA fragment was detected in OATP-C-

Figure 1. Immunoblot and RT-PCR analysis of HEK-293
cells stable transfected with OATP-C. (a) Membrane fractions
from cells (50 lg) transfected with OATP-C (HEK-OATP-C)
or vector (HEK-Co). OATP-C was detected by the polyclonal
antibody LST-1. (b) RT-PCR analysis of OATP-C mRNA
expression.
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transfected (HEK-OATP-C) cells using primers
specifically for OATP-C. In vector-transfected
(HEK-Co) cells, no signal was detected.

Uptake study in OATP-C-expressing HEK-293
cells

HEK-OATP-C and HEK-Co cells were assayed
for uptake of [3H] E217bG and [3H] taurocholic
acid. Uptake of [3H] E217bG or [3H] taurocholic
acid into HEK-OATP-C cells and HEK-Co cells
are shown in Figure 2. Uptake of either compound
into HEK-OATP-C cells was 10 times higher than
into HEK-Co cells. In HEK-OATP-C cells, uptake
of [3H] E217bG was reduced to the level seen in
HEK-Co cells when the experiment was run with
100 lM rifampin (substrate of OATP-C)
(Figure 2a). OATP-C-mediated uptake of [3H]
taurocholic acid was also inhibited by 100 lM
rifampin (Figure 2b).

Uptake of AsIII, AsV, MMAV and DMAV

After an uptake assay was used to study whether
OATP-C could transport arsenic, uptake of AsIII,
AsV, MMAV, and DMAV in HEK-Co and HEK-

OATP-C cells were determined by ICP-MS. Val-
ues for both cell types are shown in Figure 3.
Values of intracellular AsIII and AsV in HEK-
OATP-C cells were 50.81±1.64 and 16.99±
1.31 ng/mg, respectively, and in HEK-Co cells
the values were 35.60±1.79 and 12.64±0.68 ng/
mg, respectively. However, there was no statistical
difference in uptake values of MMAV and DMAV

between HEK-Co cells (14.49±1.30 and 16.53±
2.39 ng/mg, respectively) and HEK-OATP-C
cells (15.16±2.68 and 11.05±2.92 ng/mg, respec-
tively).

Cytotoxicity of AsIII, AsV, MMAV, and DMAV

After analyzing arsenic uptake data, which showed
that OATP-C increased uptake of AsIII and AsV,
we used MTT assays to further clarify the role of
OATP-C in arsenic transport. Table 1 shows the

Figure 3. Accumulation of arsenic compounds in HEK-Co
and HEK-OATP-C cells. Cells were incubated with 10 lM
various arsenic for 1 h, and then intracellular arsenic was
determined by ICP-MS as described in Materials and meth-
ods. The results are shown as mean±SD (n=3). *p<0.05,
significantly different from HEK-Co.

Figure 2. Uptake of [3H]-Estradiol-17 b-D-glcuronide (a) and
[3H] taurocholic acid (b) in HEK-Co (pcDNA3) or HEK-
OATP-C cells. Data are the mean ±SD of triplicate determi-
nations.

Table 1. LC50 ( lM) of arsenic compunds in control and
OATP-C transfected cells.

Control OATP-C

AsIII 10.9±0.9 5.6±0.1*

AsV 98.1±3.2 53.0±1.2*

MMAV 4319.3±618.7 4211.6±387.4

DMAV 994.1±49.9 899.3±61.2

Values are mean ±SD for quadruplicate experiments.
*p<0.05.
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dose-related cytotoxicity of AsIII, AsV, MMAV,
and DMAV in HEK-OATP-C and HEK-Co cells.
LC50 values for AsIII, AsV, MMAV, and DMAV in
HEK-Co cells were calculated to be 10.9±0.9,
98.1±3.2, 4319.3±618.7, and 994:1� 49:9 lM,
respectively; in HEK-OATP-C cells, the values
were 5.6±0.1, 53.0±1.2, 4211.6±387.4 and
899.3±61.2 lM, respectively. Cytotoxicity of
AsIII and AsV were greater in HEK-OATP-C cells
than in HEK-Co cells, but there was no difference
in MMAV and DMAV cytotoxicity between cell
types. To confirm whether the difference in arsenic
cytotoxicity between HEK-OATP-C and HEK-Co
cells was caused by the OATP-C transporter, cells
were treated with OATP-C substrates (50 lM
rifampin or 500 lM taurocholic acid). Rifampin
or taurocholic acid reversed the difference between
HEK-OATP-C and HEK-Co cells regarding AsIII

and AsV cytotoxicity (Figure 4). LC50 values of
AsIII plus rifampin or taurocholic acid in HEK-Co
cells were 4.8±1.1 and 9.2±1.0 lM, respectively,
and in HEK-OATP-C cells the values were

4.9±1.0 and 9.4±1.0 lM, respectively. On the
other hand, the values for AsV plus rifampin or
taurocholic acid in HEK-Co cells were calculated
to be 52.3±1.0, and 84.8±1.1 lM, respectively;
in HEK-OATP-C cells, the values were 53.4±1.1
and 85.3±1.2 lM, respectively.

Uptake of As(GS)3 by HEK-OATP-C cells

Although results of uptake and cytotoxicity assays
indicated that OATP-C could transport inorganic
arsenic, it was unclear whether OATP-C trans-
ported inorganic arsenic only or inorganic arsenic–
thiol compounds. Therefore, we studied whether
AsIII or As(GS)3 was a substrate for OATP-C.
Cells were resuspended in KRH buffer, and then
uptake of AsIII or As(GS)3 by OATP-C was
determined. In Figure 5, As(GS)3 uptake was
higher in HEK-OATP-C cells than in HEK-Co
cells. However, there was no difference in AsIII

uptake between HEK-Co and HEK-OATP-C
cells.
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Figure 4. Effects on arsenic cytotoxicity by rifampin or taurocholic acid in HEK-Co or HEK-OATP-C cells. The cells were treated
with various concentrations of AsIII with 50 lM rifampin (a) or 500 lM taurocholic acid (b), and AsV with 50 lM rifampin (c)
or 500 lM taurocholic acid (d). The cytotoxicity was determined by MTT assay. Data are the mean ±SD of quadruplicate deter-
minations.
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Discussion

Arsenic is widely distributed in the environment
and its toxicity is a major public health problem.
Generally, most arsenic in drinking water is
inorganic. Inorganic arsenic is absorbed by the
intestines and metabolized in the liver. The hepa-
tocyte is considered a major site for metabolism of
inorganic arsenic. Biomethylation is a major met-
abolic pathway for inorganic arsenic in humans
and other mammalian species, and the compounds
are metabolized to yield mono- and dimethylated
metabolites. The pathways for transport and
metabolism of arsenic are complex and not com-
pletely clear. In this study, we used uptake and
cytotoxicity assays to investigate whether OATP-C
can transport arsenic.

First, the transport of arsenic was characterized
by the uptake study we used. After various forms
of arsenic were added to the culture medium, we
found that OATP-C could increase uptake of AsIII

and AsV, but not of MMAV and DMAV

(Figure 3). These results suggest that inorganic
arsenic can be transported by OATP-C. We
compared relative toxicities of AsIII, AsV, MMAV

and DMAV in control and OATP-C-transfected
cells using the MTT assay. Based on those results,
the LC50 of AsIII and AsV in HEK-Co cells were
shown to be about twice those in HEK-OATP-C
cells (Table 1). The difference in cytotoxicity was
diminished by rifampin and taurocholic acid
(Figure 4). However, in the present of substrates
of OATP-C, inorganic arsenic was more toxic to
HEK-Co cells without substrates. It is may be that

rifampin and taurocholic acid have some cytotox-
icity. In contrast, there was no statistical difference
in the LC50 of MMAV and DMAV between HEK-
OATP-C and HEK-Co cells (Table 1). The cyto-
toxicities of MMAV and DMAV are low and not
affected by OATP-C transfection. Thus, MMAV

and DMAV are not substrates of OATP-C.
On the other hand, results of cytotoxicity

assays revealed the following order of cellular
toxicity: arsenite>arsenate>DMAV>MMAV. It
has been reported that arsenite is more toxic than
arsenate. However, there is controversy in the
literature concerning the toxicity of MMAV and
DMAV. It has been shown that MMAV is more
toxic than DMAV in V79 cells [35], but DMAV is
more toxic than MMAV in 3T3 cells [36]. In our
study, DMAV was more toxic than MMAV, but
not as toxic as inorganic arsenic.

It is well recognized that AsIII is more toxic
than AsV in vitro and in vivo [35, 37]. GSH can
reduce AsV to AsIII [38]. In the presence of reduced
GSH, arsenite conjugates with three molecules of
glutathione to form ATG. The monomethyl
metabolite of arsenic conjugates with two equiv-
alents of glutathione to form methylarsenic diglu-
tathione (MADG) [27, 39]. The dimethyl
metabolite of arsenic conjugates with one equiva-
lent of glutathione to form dimethylarsenic gluta-
thione (DMAG) [39, 40]. Previous study showed
that ATG and MADG, but not DMAG, is
transported out of hepatocytes via the MRP2/
cMOAT transporter [27]. MRP1 is known to
pump out inorganic arsenic as a tri-GSH conju-
gate at the basolateral membrane [25, 26].

In Table 1 and Figure 3, results indicate that
OATP-C can take up inorganic arsenic, but we did
not know what form of inorganic arsenic was
transported by OATP-C. It could have been
inorganic arsenic only or inorganic arsenic-GSH
conjugates. Therefore, we examined which was the
substrate of OATP-C by another uptake system,
one in which cells were suspended in KRH buffer.
We found that OATP-C can transport ATG but
not AsIII (Figure 5). Our data suggest OATP-C
transports AsIII in a GSH-dependent (GSH-
conjugated) manner. However, the increase in
uptake of inorganic arsenic was not as great as
that of E217bG. In fact, the presence of ATG in
the aqueous solution is unstable, so probably some
dissociation of ATG occurred. It is possible that
As-GSH conjugates are not stable in the buffer

Figure 5. Uptake of AsIII and As(GS)3 in HEK-Co and
HEK-OATP-C cells. The cells suspended in KRH buffer.
Uptake of AsIII or As(GS)3 for 1 h at the concentration of
10 lM and at 37 �C. The results are shown as mean ±SD
(n=3). *p<0.05, significantly different from HEK-Co.
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system, and thus OATP-C cannot transport them.
In addition, in mammalian cell models, MRP1 has
been shown to confer resistance to arsenite (AsIII)
and arsenate (AsV) in a GSH-dependent manner
[26]. OATP-C can increase cellular uptake of AsV

in culture medium. It is possible that some GSH
was present in the culture medium and that GSH
can reduce AsV to AsIII so the arsenic conjugates
with GSH. It has been reported that estradiol-17b-
D-glucuronide (E217bG) and taurocholic acid are
specific substrates of the OATP-C transporter.
There was an approximately 10-fold increase of
[3H]-E217bG or [3H]-taurocholic acid uptake in
OATP-C-transfected cells compared with control
cells (Figure 2). However, in the arsenic uptake
and cytotoxicity assay, the OATP-C increased
uptake and cytotoxicity of arsenic was not as
much as that of E217bG. It is possible that there
are other pathways for arsenic uptake by cells
other than OATP-C [28, 29, 41]. For example,
Hung and Lee [41] indicated that AsIII can be
freely taken up by cells through simple diffusion,
and AsV shares a common transport system with
phosphate in cells. On the other hand, recent
reports have shown that AQP9 and AQP7 can
cause uptake of arsenite into mammalian cells [28].

In summary, transfection of OATP-C increased
uptake of inorganic arsenic, and increased cyto-
toxicity of inorganic arsenic in the MTT assay.
The mechanism for OATP-C transport of inor-
ganic arsenic was in a GSH-dependent manner.
Thus, we suggest that OATP-C may not be the
major pathway for arsenic uptake, but rather, it
has an auxiliary role in arsenic disposition.
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