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Active Secretion of Drugs from the Small Intestinal Epithelium
in Rats by P-Glycoprotein Functioning as an Absorption Barrier

TOSHIMITSU TERAO, ETSUKO HISANAGA, YOSHIMICHI SAL, IKUMI TAMAL AND AKIRA TSUII

Dep: of I

, Faculty of Sciences, Kanazawa University, 13-1 Takara-machi,

Kanazawa 920, Japan

Abstract

Because the signifcance of P-glycaprotin n he in-vivo sccttion of f-blockers in intestinal epitheial cels i
unclear, the secretory mechanism for B-blockers and other drugs has been evalua

Uptake of the f-blockers acebutolol, celiprolol, nadolol and timolol, and the am-mhymmm agen, quinidine
by the muitidrug-resistant ieukaemic ceii iine variant K562/ADM was significantly iower than that by di
Sonsiive K362 sels, Suggesting that thsc. f-blockers are transporied by P-glycoproiein out of cells. The
reduced uptake of acebutolol by the drug-resistant K562/ADM cells was reversed by treating the cells with
anti-P-glycoprotein monoclonal antibody, , whereas no such alteration in uptake was observed for
Gnug-sensitive K562 cells. Acebutolo] upiake by K562/ADM cells was, moreover, markedly enhanced, ina
concentration-dependent manner, in the presence of the specific P-glycoprotein inhibitors, MS-2
cyclosporin. Caco-2 cells were used for evaluation of the role of P-glycoprotein in intestinal bermeabiliy to
drugs in-vitro. Basolateral-to-apical transport of acebutolo] was twice that in the reverse dircction. A similar
polarized flux was also observed in the transport of vinblastine, but not in that of acetamide or mannitol. When
in-ivo intesinal absorption was evaluated by the tat jeunal loop method. with simulancous inravenous

inhibi intestinal absorption of both_acebutolol and

i maroascd 3. a3, respocively, s oo such enhpncement was observed i the absorption
of acetamide. The cffect of cyclosporin on the intestinal absorption of several drugs was further examined, and
the extent of the contribution of P-glycoprotein as an absorption barrier to those drugs was evaluated. ATP
depletion by occlusion of the superior mesenteric artery resulted in a clear increase in epithelial permeability to
inblasine, but nol to 3-0-melhylglucose or acctamide, indicating that vinblastin is secteted by ATP-
dependent Prglycoproten into the um

heso findings demonsirate that P-glycoprotein plays a role as an absorption barrier by transporting several
drugs from intestinal cells into the lumen.

Terao T et al, J Pharm Pharmacol 48:1083-1089 (1996)
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.3 Summaryofthe relationship between fstorder rteconstants or the intestinalabsorption and pid solubiliy of various drugs. T resuls
shown in the squares represent the relationship between intestinal absorption rate constants (k,) obtained by the in-situ jejunum loop method with
(W) and without (CJ) cyclosporin in rats and octanol-buffer (pH 7.0) partition coefficients (log D) determined in this study. The results shown in
cirles werereportd by Komiya et al 1980), Mrtin et al (158D m Tuylm' etal (1985). 1, atenolol; 2, nadolol; 3, [“Clacetamide; 4, celiprolol; S,
i

agebutolol; , timolol; 8, 0, 11, di 12, [
[’H]vmblasum 14, B-oestradiol; 15, verapamil. fgoxin; 12, [Hleyclosporin; 13,

Terao T et al, J Pharm Pharmacol 48:1083-1089 (1996)
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Pharmacokinetic parameters after intravenous and oral administration of 1 mg digoxin
before and during concomitant treatment with rifampin (600 mg})

Digoxin 1 mg aral Digoxin 1 mgintravenous

Control  With rifampin Control  With rifampin
AUCgsm(ng/h/ml)  B.8229 502114 221217 200:22
AUCqrum(ng/hjml) 5482116 382 +1240 873183  74.5:10.5° on
(%) &
Trax{min) 42112 ST
o (ng/ml) 54119 2.60.74 247252  209:18 o
Cly (mL/min) 158230 158238 151225 147:18 &
Cly (mL{min) 17£17 54:29% i\ . .
Half life (h) 56+13 5413 5812 53211 «  Digoxin

AUC, area under the plasma concentration time curve up to 3 or 144 hours; C s, maximum plasma o4
concantration; CLs, renal dlearance; Cluw, nonrenal clearance; F, bioavailability; T, time of maxi-

mum plasma concentration. 3 < 0.01. %7 < 0.05 . .
Greiner et al, J Clin Invest 104:147-153 (1999)
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