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Role of Intestinal P-glycoprotein in the Plasma and Fecal
Disposition of Docetaxel in Humans

Lia van Zuylen,? Jaap Verweij, Kees Nooter, Introduction
Eric Brouwer, Gerrit Stoter, and Acquired or intrinsic resistance of malignant cells to tax-
Alex Sparreboom anes and other naturally ocgurring anticgncer drugs has been
Department of Medical Oncology, Rotterdam Cancer Institute (Daniel linked to the so called _“Classmal" meChamsm.Of MDRuhich
den Hoed Kliniek) and University’Hospital, 3008 AE Rotterdam, can cause decreased mtr_acellular co_ncentra_tlons of these drugs
the Netherlands (1). This MDR phenotype is characterized by increased levels of
P-gp, a member of the ATP binding cassette superfamily of
transmembrane transport proteins with 170,000 encoded by
Abstract the MDR1gene, which acts as an energy-dependent drug-efflux
Multidrug resistance (MDR)-1-P-glycoprotein (P-gp) is ~ Pump with broad substrate specificity (1). P-gp expression has
a drug-transporting protein that is abundantly present in ~ been found in nearly all of the tumor types, ranging from
biliary ductal cells and epithelial cells lining the gastrointes- ~ 1@ukemia to carcinoma, and it has also been reported in a
tinal tract. Here, we have determined the role of P-gp in the ~ number of normal tissues, mainly in specialized epithelial cells
metabolic disposition of the antineoplastic agent docetaxel With secretory functions including the apical biliary surface of
(Taxotere) in humans. Pharmacokinetic profiles were eval- hepa.tocyt.es and gplthellal cells of the mtestmgl tract (,2)', The
uated in five cancer patients receiving treatment cycles with physiological functions of P-gp are still speculative at this time,

. . . ibilities incl involvement in the pr ion of epi-
docetaxel alone (100 mg/fi.v. over a 1-h period) and in but _possb tes cu_de olveme t . the protection o ep
S . L - thelial mucosal cells in the gastrointestinal tract from xenobiot-
combination with a new potent inhibitor of P-gp activity,

. . . " ics, in transport of steroids in the adrenals and bile salts in the
3101933 (200-300 mg b.i.d.). The terminal disposition hal- liver, in protein secretion in the kidneys (3), and, most recently
life and total plasma clearance of docetaxel were not altered g6y ered, in migration of dendritic cells and T-lymphocytes
by treatment with oral R101933 P = 0.27). The cumulative 4t of the skin (4). In addition, the expression of P-gp in the
fecal excretion of docetaxel, however, was markedly reduced capillary endothelial cells forming the blood-brain and the
from 8.47 + 2.14% (mean= SD) of the dose with the single  pjood-testis barrier apparently protects these organs from exog-
agent to less than 0.5% in the presence of R10193® (=  enous toxins, and thus contributes to the role of these anatomical
0.0016). Levels of the major cytochrome P450 3A4-mediated = sites as drug sanctuaries (reviewed in Ref. 5).
metabolites of docetaxel in feces were significantly increased Several studies have shown that P-gp-mediated MDR is of
after combination treatment with R101933 @ = 0.010), clinical significance, and this observation has stimulated a
indicating very prominent and efficient detoxification of search for noncytotoxic agents that can reverse this resistance
reabsorbed docetaxel into hydroxylated compounds before phenomenon (6, 7). Clinical trials performed thus far with
reaching the systemic circulation. It is concluded that intes-  identified P-gp inhibitors given in combination with anticancer
tinal P-gp plays a principal role in the fecal elimination of ~ drugs, however, have raised important issues regarding the
docetaxel by modulating reabsorption of the drug after safety of the chemotherapeutic treatment because of drug inter-
hepatobiliary secretion. In addition, the results indicate that ~ actions that increased or changed the spectrum of associated
inhibition of P-gp activity in normal tissues by effective  [OXIC _'slde_ effe_cts (8, 9). The rgsults of these cll_nlcal trials in
modulators, and the physiological and pharmacological con- combination with the poorly defined pharmacological and phys-

sequences of this treatment, cannot be predicted based on 0logical function of P-gp in humans emphasize the need to
plasma drug monitoring alone perform studies to further evaluate the role of P-gp in the

disposition of substrate drugs. The importance of these studies is
further underscored by the previous use of anticancer drugs that
are rather poor substrates of P-gp given with nonspecific inhib-
itors of P-gp (9). Thus, in the present study, we evaluated the
role of P-gp in the plasma disposition and fecal elimination
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pathways of docetaxel, one of the best known substrates of P-gp
(10), in humans using a combined treatment with the new p.o.
administered P-gp inhibitor R101933 as a model compound. ChHy
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Materials and Methods
Drug Administration. Docetaxel (Rhoe-Poulenc Ro-
rer, Antony Cedex, France) was supplied as a concentrated
solution in polysorbate 80 (40 mg/ml; Taxotere) and was ad-
ministered to five cancer patients at a dose of 100 nigm
a 1-h i.v. infusion. Three weeks later, the same dose was
administered to each patient 1 h after intake of R101933 on
day 3. All of the patients received premedication with dex-
amethasone (8 mg b.i.d.), starting 24 h prior to infusion of
docetaxel and continuing for 4 days thereafter. R101933 (methyl
6,11-dihydro-11-(1-[2-[4-(2-quinolinyl-methoxy)phenyl]ethyl]-
4-piperidinylidene]-Bl-imidazo[2,1-b][3]benzazepine&arboxyl-
ate), an agent acting as a specific antagonist of P-gp, was
supplied by Janssen Research Foundation (Beerse, Belgium) as
an oral solution containing 10 mg/ml of the active compound in
15% hydroxypropyIB-cyclodextrin. The drug was administered
p.o. twice daily for 5 consecutive dayise(, days 1-5) with 200
ml of water, at leasl h after a meal. The clinical protocol was
approved by the institutional ethics committee, and signed in-
formed consent was obtained from each participant before en-
tering the study.
Sample Collection and Processing. Blood specimens ) . . .
were acquired in all of the patients during both treatmentg'féé Si:zfenr::gﬂtztéur%t:tgasoﬁ{ed?Acg)t(ax@l)(and its major cytochrome
courses. Sample volumes o6 ml were drawn directly from a
peripheral venous access device into tubes containing lyophi-
lized sodium heparin as an anticoagulant. Blood samples were
collected immediately before infusion, and at 0.5, 1, 1.25, 1.5, 2stainless steel analytical column (1804.6 mm, internal diam-
3, 7, 11, 23, and 31 h after the start of infusion. All of the eter) packed with 3um of Hypersil BDS C18 material (Alltech,
samples were centrifuged immediately for 10 min at 1009 Breda, the Netherlands) was used for chromatographic separa-
to yield plasma, which was stored frozen-a20°C in polypro-  tion, and gradient elution was performed with a mixture of
pylene vials until the time of analysis. acetonitrile and 0.0 ammonium acetate (pH 4.0) at a flow
Complete stool collections for docetaxel analysis wererate of 0.8 ml/min. Paclitaxel (Bristol-Myers Squibb, Walling-
obtained for the duration of the studiye(, up to 31 h after the ford, CT) was used as internal standard.
start of drug administration). This space of time was chosen  Authentic reference standards of the docetaxel metabolites
based on previous fecal excretion studies with the structuraM1, M2, M3, and M4 (Fig. 1) were obtained after isolation and
related agent paclitaxel (11). Fecal specimens were collected ipurification of a patient fecal sample, as described previously
polystyrene containers and stored immediately -a20°C. (12), and their concentrations in feces homogenates were deter-
Weighted feces samples were homogenized individually in 3mined by reversed-phase HPLC with UV detection using a
volumes of a phosphate buffer [containing 0.@1potassium  modification of a procedure described elsewhere (13). In brief,
phosphate, 0.13% sodium chloride and 2.7 m potassium  quantitative extraction was achieved by a single solvent extrac-
chloride in the presence of 0.05% (w/v) glucose (pH 7.4)] usingtion of 0.5-ml samples with a mixture of acetonitritebutyl
five 1-min bursts of an Ultra-Turrax T25 homogenizer (IKA- chloride (1:4, v/v). Chromatography was performed at 60°C
Labortechnik, Dottingen, Germany) operating at 20,500 rpm.using an Inertsil ODS-80A column (15& 4.6 mm; 5pm
Aliquots of 500 ul of feces homogenates were diluted with particle size; GL Science, Tokyo, Japan) protected by a Lichro-
human plasma (1:1, v/v) and stored frozen-e80°C prior to  spher 100 RP-18 end-capped-guard column (4.¢.0 mm;
further processing. 5-um particle size; Merck, Darmstadt, Germany), and a 1-h
Analytical Methods. A pure reference standard of do- exponential gradient elution (45-75%; 1 ml/min) of methanol in
cetaxel (batch: 14PROC9230; purity: 98.0% by HPLC) waswater-tetrahydrofuran-aqueous ammonium hydroxide (97.4:2.5:
kindly supplied by Rhne-Poulenc Rorer, and was used asO0.1, v/v/v) at pH 6.0. The column effluent was monitored at a
received. Plasma concentrations of docetaxel were determinedavelength of 230 nm.
by a validated HPLC assay with mass-spectrometric detection,  Concentrations of R101933 and its esterase-mediated car-
with a lowest limit of quantitation of 1 ng/ml. Samples (2Q0 boxylic acid metabolite, R102207, were determined by a vali-
were pretreated by solid-phase extraction using end-cappedated HPLC method involving solid-phase extraction on Bond-
Bond Elut nitrile microcolumns (Varian, Harbor City, CA). A Elut Certify microcolumns (Varian). Standard curves were
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prepared in drug-free human plasma and were expanded to 19900
encompass concentrations between 2 and 10,000 ng/ml A 1-ml
aliquot of standard or plasma sample was mixed with 3 ml of 1
M aqueous acetic acid and 190 of internal standard solution
(R125026 in acetonitrile at 1@g/ml). Before loading, columns
were preconditioned with 3 ml of ethanol, 3 ml of water, and 1
ml of 1 m of aqueous acetic acid. Consecutive washing steps:
involved 3 ml of water, 1 ml of aqueous acetic acid, and 3 ml of
ethanol, and elution was performed with 3 ml of a mixture of
ethanol-ammonia (98:2, v/v). Samples were dried under nitro-
gen at 65°C and redissolved in 1Q0 of 0.02 m ammonium
formate (pH 4.0)-acetonitrile-ethanol (50:25:25, v/viv). Chro- -
matography was performed on a column (1804.6 mm) , .
packed with 3pm Hypersil BDS C8 material (Alltech), and
gradient elution (0.8 ml/min) with a mixture of 0.02 ammo-
nium formate (pH 4.0), acetonitrile, and ethanol. UV absorption
measurements were performed at a wavelength of 270 nanigi- 2n PI?Smadcv(\)lir:ﬁeélc'[)z:aetigf(irls;ztgf(géorilefn?oggOacﬁeLtiXie\Iliri]nffil\:e
Determination of analyte concentrations was based on logls)iac:ng ct)? itnes:renbination with oral RldeSO(%OO or 300 mg b.i.d.).
transformed peak areas of R101933 and R102207 and the ify5a5 are presented as mean valussrpoly + SD (error bars).
ternal standardrersusnominal concentrations by interpolation

using linear regression analysis.

Pharmacokinetic Analysis. Individual plasma concen- ) ] ) )
tration-time curves of docetaxel were analyzed by a two-NUman plasma matrix or patient sample using a mixture of

compartmental model using the software package WinNonlin2cétonitrile and-butyl chioride (1:4, v/v), and reconstitution of

(Pharsight, Mountain View, CA). All of the curves were fitted dried extracts in neat medium by agitation. During the incuba-
using the actual infusion duration and blood sampling times fion period, tubes were gently vortex-mixed at 30-min intervals
Pharmacokinetic parameters were calculated by standard met# Prevent clogging of the cells. Intracellular levels of daunoru-

ods. To test parameter differences for statistical significanc&iCin were measured using flow cytometry with the aid of a
among treatment courses, a two-tailed paired Studertest fluorescence-activated cell sorter. The fluorescence intensity in
was performedP values of less than 0.05 were considered the resistant cell lines relative to that observed in the A2780

statistically significant. parental cell line in the absence of R101933, expressed as
In Vitro Studies. A functionalin vitro study was per- percentage, was plotted relative to the R101933 concentration.
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formed to evaluate whether oral R101933 in humans yields

plasma levels that are capable of inhibiting P-gp function inResults

tumor cells. The parental human ovarian carcinoma cell line Plasma Pharmacokinetics. The results of paired
A2780 (P-gp-negative) and the derived anthracycline-resistanplasma concentration-time profiles of unchanged docetaxel
lines A278Q,,, and 2780AD (both P-gp-positive), developed given with and without cotreatment of oral R101933 were
by transfection of P-gp and step-wise exposure to doxorubicinfemarkable similar for all of the patients studied (Fig. 2). The
respectively, were grown and maintained in colorless RPMImean pharmacokinetic parameters of docetaxel for both treat-
1640 (Brunschwig, Amsterdam, the Netherlands). Cells werement courses are summarized in Table 1. There were no
kept in continuous logarithmic growth at 37°C in a humidified statistically significant differences in any of the studied do-
atmosphere in 5% C{95% air in medium supplemented with cetaxel kinetic parameters, including the AUC and terminal
10% (w/v) heat-inactivated bovine calf serum (Hyclone, Logan,disposition half-life, which suggested that R101933 did not
UT), penicillin, streptomycin, and-glutamine. Exponentially influence the disposition of the taxane in the systemic circu-
grown cells were trypsinized, packed by centrifugation for 5 minlation. The observed peak plasma concentrations of R101933
at 1500 g, and washed twice with medium. The cells were were in the range of 25.3-168 ng/ml and 83.1-142 ng/ml in
counted microscopically and transferred to protein-free RPMI tothe absence and presence of docetaxel, respectively. Concen-
dilutions containing 4.0< 10° cells per ml. Inhibition of P-gp-  trations of R101933 in this range were observed to inhibit
mediated drug efflux in each of the cell lines was evaluatedP-gp-mediated daunorubicin efflux in two cell lines with
using a daunorubicin (final concentration,uy/ml) retention  known expression of P-gp and resistance to anthracyclines
assay, in the presence of various concentrations of R101933Fig. 3). In all of the patients, there was extensive formation
ranging from 1 to 1000 ng/ml. Preliminary time course exper-of the pharmacologically inactive compound, R102207, re-
iments revealed that at a given R101933 concentration, daunculting from an ester hydrolysis, with peak levels approxi-
rubicin uptake in the cells did not change after 90 min, at whichmately 75-fold higher (range, 33-124) than that of the parent
time equilibrium was reached. Thus experiments were carriedirug.

out with a 2-h incubation period at 37°C, using 0.5-ml aliquots Fecal Elimination. In humans, excretion of docetaxel
of the cell suspension in 4.5-ml polypropylene screw-cap tubewia the feces is a major route of drug elimination (12, 14). To
(Greiner, Alphen aan den Rijn, the Netherlands). The addition oevaluate the effects of P-gp inhibition on elimination path-
R101933 was done after extraction of the compound from avays of docetaxel, feces samples were collected over a
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Table 1 Disposition and elimination kinetics of docetaxel in the 120
absence or presence of oral R101933 3 _
; : b < C S § — 9
Parameter Without R101933 With R101933 P 8 100 ¥ v/l i
Plasma o 1 —
Docetaxel =
AUC® (pgrh/ml) 362+ 0.66  4.22+097 033 g /J |
(3.04-4.50) (3.09-5.63) =
twe(e) (h) 11.2+2.10 8.70+ 480 0.27 £
(8.60-13.3) (3.15-14.4) o
Feces @
Docetaxel e
fe; (%) 8.47+2.14 0.45+ 0.24 0.0016 e
(5.92-11.3) (0.13-0.72) -
M4 ®
fe: (%) 13.3+1.81 20.1+x 439 0.010 ’ ‘ ‘ '
(11.3-15.5) (16.8-27.4) 0 100 200 300 400 500
@ Data were obtained from five cancer patients receiving a 1-h i.v. R101933 concentration (ng/mL)

infusion of docetaxel at 100 mg/neither alone or in combination with ] ) o
200 or 300 mg of R101933 given p.o. The kinetic terms are meanFig. 3 Modulation of cellular daunorubicin uptake by R101933 as

values= SD, with ranges in parentheses. measured by a change in the fluorescence intensity in the P-glycopro-
b Probability valueversuscontrol without R101933 (paired two- tein-expressing and anthracycline-resistant cell lines A2780V) and
sided Student’s test). 2780AD (A) relative to that observed in the A2780 parental cell [@& (
© AUC, area under the plasma concentration of docetaxel versugn the absence of R101933. Experiments were carried out with a 2-h
time curve;ty.(g), terminal disposition half-life of docetaxele,, per- incubation period at 37°C with R101933 present at various concentra-
centage of the absolute docetaxel dose excreted in the feces within 31tions. Data points, expressed as percentage, are mean values of at least
after administration of indicated drug. three independent experiments performed in duplidzdes SEs.Gray

box the range of R101933 peak levels observed in the five patients after
treatment with a p.o. dose of 200 or 300 mg. Over the entire drug
concentration range, substantial increases in intracellular fluorescence,
induced by R101933-mediated inhibition of P-glycoprotein activity,

period of 31 h from all five of the patients during both could be detected.

treatment courses with and without R101933. Preliminary
insight obtained from work of our laboratory into the com-
position of docetaxel metabolites present in feces samples . .
indicated that apart from docetaxel, seven chromatographip'scuss'on ) )
peaks absorbed at 230 nm, the peak wavelength of taxane N the present study we have shown that intestinal P-gp
derivatives. Structural identification using HPLC and off-line plays a pr|n_0|pal role n the fecal ellmlnat_lon_pathwa)_/s of
mass spectrometry showed that the major peak was M4, ghoce(;[axel_wnt;]out modlfylng_ the; pharmscoklnetlg behz_:mqr of
known metabolite of docetaxel resulting from hydroxylationt e drug in the s_ystemlc circulation. Previous |nves_t|gat|ons

. . . . . have shown a major role of the cytochrome P450 3A4 isozymes
reactions on theert-butyl propionate side chain (15). Using . . L .

. . ot Hw docetaxel metabolism. In humans, the principal biotransfor-
reference standards, three of the minor peaks were identifie . . . .
tabolit lting f dati p £ th th Imat|on routes involve hydroxylation of thert-butoxy function

as metabo 'tﬁstretsz Itn? rom oxi ta |o_r(1jo ohng 0 Mze me dy in the C13 side chain, followed by a spontaneous cyclization
groups on he erl'- uy prforr)]l_onal © hSIIfi chamn ( ),han reaction (15). The four principal metabolites resulting from this
spontanepus cyclization of this alcohol derivative to the tWOpathway have substantially less cytotoxic activity on tumor and
dlastere0|§omers M1 anq M3. . nonmalignant hematopoietic cells as compared with the parent

In+pat|e.nts treated with docetaxel alone, 8472.14% 4,4 (12). Fecal excretion of docetaxel and its metabolites has
(mean= SD; n = 5) of the administered dose Wasoexcreted Mpeen previously reported in two other cases (14, 15), and in
the first 31 h as the parent drug, whereas 18.3.81% of the  5th M4 was the main metabolite, very similar to our present

dose could be accounted for by metabolite M4 (Table 1). Theingings, and accounted for a larger fraction of the recovered
total fecal recovery of the metabolites M1, M2, and M3 was gse than docetaxel itself. Interestingly, this metabolite can only
very low in all of the patients (less than 0.5% of the dose; datape detected in the systemic circulation in about 30% of the
not shown) and apparently the compounds play only a minoiatients treated with docetaxel at a dose of 100 rigamd

role in the overall drug disposition. In the same group of reaches peak plasma levels ranging form only 22 to 230 ng/ml
patients, coadministration with R101933 resulted in markedly(16). This makes it very likely that metabolite M4 is very
reduced fecal excretion of unchanged drug to less than 0.5% défficiently excreted through a biliary secretion pathway into the
the administered dosé (= 0.0016). In contrast, however, the intestinal lumen immediately after its formation, and that reab-
excretion of metabolite M4 was significantly increased in all of sorption is low. In our patients, we observed that coadministra-
the patients to 20.1 4.39% of the doseR = 0.010). These tion with R101933 had a marked effect on the fecal elimination
data clearly show that R101933 administered p.o. causes af docetaxel, changing from excretion partly as unchanged drug
profound alteration of P-gp-mediated intestinal reabsorption ofin case of single-agent administration to almost exclusively
docetaxel, without modifying the drug’s kinetic behavior in through metabolic breakdown (mainly to M4) in the combina-
plasma. tion treatment. The similarity of the terminal disposition phases
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Fig. 4 Schematic representation of the role of intestinal P-glycoprotein in docetaxel metabolism and elimination in Hijmaonsel of the
hepatic-cellular plate showing the bile collecting system with hepatic metabolism of docetaxel from the systemic circulation or the portad vein aft
reabsorption following the biliary secretion by cytochrome P450 3A4 isozymes into metabolite M4 and its subsequent secretion in the terminal bile
duct.d, model of the intestinal epithelium showing reuptake of docetaxel into the intestinal lumen, P-glycoprotein-mediated efflux of docetaxel and
its inhibition by R101933 and intestinal metabolism by the cytochrome P450 3A4 enzyme systtas of drug measuremerpc, docetaxel;

CYP3A4 enzymes of the cytochrome P450 family isoform 3A4.

in plasma of docetaxel between treatment courses indicate thabncomitant administration with P-gp inhibitors (reviewed in
the reduced fecal excretion of the parent drug in the patient&kef. 18).

receiving R101933 is unlikely to be related to diminished (P- The present data also raise important questions regarding
gp-mediated) biliary secretion. This is also in line with recent the role of endogenously expressed P-gp (for instance in the bile
preclinical studies performed in mice lacking mdrl (drug-trans-canaliculi, kidneys, and intestinal epithelial cells) in the phar-
porting) P-gp, which indicates that these proteins are not essemnacokinetics of substrate drugs in plasma. It has been shown
tial per sefor normal hepatobiliary secretion of the related previously that R101933 does not interfere with docetaxel me-
compound, paclitaxel (17). After biliary secretion of docetaxel tabolism in preclinical systems, it does not induce cytochrome
given in combination with R101933, reabsorption of drug from P450 isozymes, and the major metabolic routes of the modulator
the intestinal lumen seems to be a very efficient process. Thigself is ester hydrolysis, which is independent of cytochrome
does not, however, result in increased plasma levels because B#50 activity? Our results of unaltered plasma concentrations of
a virtually complete first-pass extraction and/or docetaxel me-docetaxel in the combination with R101933 is consistent with
tabolism in the liver and intestinal mucosa, which also hasthe postulated concept that pharmacokinetic interference be-
significant expression of cytochrome P450 3A isozymes (Ref. 9tween P-gp modulators and anticancer drugs is the result of
see Fig. 4 for a schematic representation of the role of intestinal

P-gp in docetaxel metabolism and excretion). These findings

lend further support to previous observations that the absorption
of substrate drugs from the intestines can be increased b$G. Mannens, unpublished data (on file, Janssen Research Foundation).
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competition for (cytochrome P450) enzymes involved in drug6. Verrelle, P., Meissonnier, F., Fonck, Y., Feillel, V., Dionet, C.,
metabolism (8). This is also in keeping with previous knowledgeKwiatkowski, F., Plagne, R., and Chassagne, J. Clinical relevance of

: B 3 ; _ mmunohistochemical detection of multidrug resistance P-glycoprotein
e e e st oy ot o )t Crcr s 1116, 31
9 P P 9 9 Arceci, R. J. Clinical significance of P-glycoprotein in multidrug

interactions. Most importantly, our data clearly indicate that egistance malignancies. Blocgll: 2215-2222, 1993.

inhibiting P-gp function in normal tissues by administration of g Relling, M. V. Are the major effects of P-glycoprotein modulators
an effective modulator, the physiological and pharmacologicaldue to altered pharmacokinetics of anticancer drugs? Ther. Drug Monit.,
consequences of this treatment cannot be predicted based d8: 350-356, 1996.

plasma drug measurement alone. 9. Wacher, V. J., Wu, C-Y., and Benet, L. Z. Overlapping substrate

Given the dominant pharmacological role of intestinal p_gpspecificities and tissue distribution of cytochrome P450 3A and P-

L - - _ glycoprotein: implications for drug delivery and activity in cancer
activity in the efficiency and pattern of fecal excretion of do chemotherapy. Mol. Carcinogeri3: 129—134, 1995.

cetaxel, we ?XpeCt that the_ possibility to inhibit its activity 10. Ringel, I., and Horwitz, S. B. Studies with RP 56976 (Taxotere): a
completely with a p.o. administered P-gp modulator as demonsemisynthetic analogue of Taxol. J. Natl. Cancer Ir&3:, 288—291,
strated in this study can have important pharmacological appli1991.

cations. One of these applications is to increase the oral bioil. walle, T., Walle, U. K., Kumar, G. N., and Bhalla, K. N. Taxol
availability of taxane drugs, which are known to display poor metabolism and disposition in cancer patients. Drug Metab. Disp8s.,

absorption characteristics after oral drug administration (19).506‘512' i

; ‘o 2. Sparreboom, A., Van Tellingen, O., Scherenburg, E. J., Boesen,
Indeed, recent experimental data have shown that coadministr. “3.B.. Huizing, M. T., Nooijen, W. J., Versluis, C., and Beijnen. J. H.

tion of oral PSC833 or CYC'OSPO”n A (both substrates of CY10-solation, purification and biological activity of major docetaxel metab-
chrome P450 3A4 isozymes) increased the AUC for paclitaxeblites from human feces. Drug Metab. Dispa®4; 655—661, 1996.

in mice more than 10-fold (20), and preliminary findings from 13. Loos, W. J., Verweij, J., Nooter, K., Stoter, G., and Sparreboom, A.
the same group indicate that the same applies to paclitaxe$ensitive determination of docetaxel in human plasma by liquid-liquid
administered to cancer patients (21). On the basis of our preseﬁgtraction and reversed-phase high-performance liquid chromatography.
data, which show a very prominent and efficient detoxificationJ' Chromatogr. B.693: 437-441, 1997.

. . 14. De Valeriola, D., Brassine, C., Gaillard, C., Ketler, J. P., Tomiak,
of reabsorbed docetaxel into hydroxylated metabolites before i Van Vreckem, A.. Fruhling, J.. Frydman, A.. Kerger. J., Piccart, M.,

can reach the systemic circulation, we expect that this approacbﬁapelle, P., and Blanc, C. Study of excretion balance, metabolism and
of increasing drug bioavailability is unlikely to succeed unlessprotein binding of ¢* radiolabelled Taxotere (TXT) (RP56976,
the modulator significantly interferes with docetaxel metabo-T§9C3628503) in cancer patients. Proc. Am. Assoc. Cancer B&s373,
lism. 15. Monegier, B., Gaillard, C., Sable, S., and Vuilhorgne, M. Structures
of the major human metabolites of docetaxel (RP 56976-Taxotere®).
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