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Transporters involved in the drug disposition



Organic anion transporter 3
(551 a.a., M.W. 60kDa)

Tissue distribution:

kidney (basolateral membrane)

liver (sinusoidal membrane?)

brain capillary (abluminal membrane)
choroid plexus (brush border membrane)
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PAH uptake Pravastatin uptake
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Time Profile of PAH and pravastatin
uptake by kidney slices

Hasegawa et al. J. Pharmacol. Exp. Ther. 300:746-53, 2002



Inhibitor : PAH Inhibitor : pravastatin Inhibitor : PCG
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Inhibitor : DBSP Km and Ki values of PAH and pravastatin uptake by
=125 kidney slices and gene expression systems.
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PAH uptake pravastatin uptake
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Oatl Kidney slice Oat3 Kidney slice

PAH 59.945.0uM | 69.0+8.6pM | 1.35+0.51mM | 2.09+0.43mM

N Ol
q 9

pravastatin|1.15+0.46mM [534.4+399.1uM| 13.4+2.3uM 11.443.1uM

Uptake (% of co

O ) ) )
YN ,\/@ QQQ PCG  |633.14249.5uM| 1.93+0.33mM | 52.829.0uM | 94.0244.2uM

Q.
DBSP concentration (UM)

Inhibitory effect of four inhibitors on PAH and
pravastatin uptake by kidney slices

Hasegawa et al. J. Pharmacol. Exp. Ther. 300:746-53, 2002

DBSP 2.74+0.26puM | 22.2%5.8uM | 2.15+1.13uM | 17.0+4.4uM
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Schematic diagram of renal drug transport systems

Hasegawa M, et al J Pharmacol Exp Ther, 305: 1087-97 (2003).
Deguchi T, et al Kidney Int, 65: 162-74 (2004).



In VIVO:

Intracerebroventricular administration
Brain Efflux Index method

In vItro :
cDNA transfectants
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hydrophilic
CSF Side organic anions amphipathic

PAH, 2.4D organic anions 1 & &
di tri benzylpenicillin E1S, E217BG ,
|- Or iri- cimetidine, 83KDa - —
62KDa o
48KDa -

1:vector transfcted cells
2:.rOat3-expressed cells
3.choroid plexus

4:kidney
etoposide Choroid epithelial cells
ATP
ATP
ADP
) ﬁ @ @ ‘
blood

side

Drug Transport systems at the BCSFB

Nagata Y, et al Mol Pharmacol 61: 982-8 (2002).
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Efflux Transport Systems for Drugs at the BBB

Kikuchi R, et al J Pharmacol Exp Ther 306: 51-8 (2003).



Table 1. Plasma total, plasma unbound, CSF and brain concentrations
of H,-receptor antagonists after intravenous infusion in rats treated
with or without probenecid

Cimetidine Ranitidine Famotidine
Control +Probenecid Control +Probenecid Control +Probenecid
C, (M) 3.71+£1.20 2.9740.15 2.65+1.25 2.11+0.18 3.47+£1.22 2.79+0.03
Coru (UM) 2.25+0.60 1.89+0.11 1.72+0.49 1.52+0.06 2.01+0.72 1.54+0.18
Ccsr (NM) 39.1+19.8 116+17** 25.9+£12.0 97.145.2*** 23.149.2 43.9+4.1*
Chrain (NM) 96.5+27.1 99.9+£12.5 85.7£33.8 83.9£10.9 106+30 102+18

Cecsr /Cp‘fu ratio

0.0166+0.005 0.0615+0.0121**

0.0147+0.0046 0.0639+0.0046***  0.0114+0.0027 0.0289+0.0057**

Nagata Y, et al Drug Metab Dispos. 32:1040-7, 2004  [EREERLEREEEY
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Plasma conc.

Species difference in drug-drug interaction between
famotidine and probenecid
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Infusion study in Rat

CLrenal

(ml/min/kg)
Famotidine alone 42.3 +8.9
With probenecid 45.8 4+-10.3

DMD, Lin JH et al. (1988)
Probenecid 40mg/kg(iv, every 40 min during infusion,

L.K.Paalzow 1988)
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p.o. study in Human

CL renal CL secretion

(ml/min) (ml/min)

Alone 297 419 196 + 21
With 107 4= 5 220 4-4.2

J Clin Pharmacol 1990;30; 50-56
Probenecid 1.5g (oral)

Probenecid had no effect on the renal clearance of cimetidine in humans

and rats.
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Vecotrial Transports is involved in the drug disposition



Methods

Vesicular study filtration ~ count
i S_Q_ : ADP+Pi {
{-}} ATP NI~ - filter
-{-\:.} Substrate —&ﬁ -3
infection
@ inside-out vesicle
37 +ATP
HEK?293 cells incubation

The jugular vein and bladder were cannulated.
Under pentobarbital anesthesia, mice received a
constant infusion.

/7

At steady-state, plasma and kidney
concentrations, and urinary excretion rate of
adefovir, tenofovir and cidofovir were measured.



Efflux system of organic anions in the proximal tubules of the kidney

brush border membrane basolateral membrane
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Hasegawa et al., J Am Soc Nephrol in press .
Imaoka et al Mol Pharmacol in press furosemide
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PET SPECT MRI)

P-gp 11C verapamil

CysA MR Moy Prissaos o CIn
Sasongko L, et al Clin ' 1
Pharmacol Ther. 77:503-14,
2005.

P-gp SNP:
Brunner M et al Clin
Pharmacol Ther. 78:182-90,
2005.
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Integration plot
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