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1. BrEEER

AWFFEE, AT =4 REMO/NER L OB COMBANERBICES T3 N5 AR—& —DN, #Ho THE
H - W (CERET D b OOEERIRHEL I O NI 5, BRI, BB RSB W CE#E T =4
DLW > TV B ATREMAVRIZEE LTV D type T U VEE T 0 RAiR— & —NPT1 {2V CEEFREAID
ZF Tz invitro ERRIZ L VENEFEANCE OS2 5ERT 5, £, TOMREEIIFOEIEIHLMNIARY D
DHDNHIT DEET = A L RED THEE - KW BT N7 U RAR—F ORISR SRR L O
v MG E VO CEIREFRN SRR T 5, AReHc X v, THEH) 1ZBb D b T v RAR—Z — DR ETREY: -
BED Sy TG = RIS T B,

2. WFESE
2-1. b b NPT1 B{=FFREMa 4 AV - BiRE COREET =4 DL UEhRE
2-1-1.& b NPT1 &= FREMIROREST
t k NPT1 @ cDNA X, E M poly(A) + RNA (Clontech, Palo Alto, CA, USA) 2k v RT'PCR &2 LY

SBEL 7o, BlF &%, & R NPT1cDNA % pCAGGS 7 #—ZHAAATE, U VBT MEIC X
0 HEK293 Mgl hZ v R T7 =27 a3 Uiz,
2-1-2. b b NPT1@EFHREAIIC T 2 HHT =4 ORY iAZ

FF AT 27 3y 48 BEE# [BHlp-Aminohippuric acide (PAH), [BHlestradiol-17 f -glucuronide,
[1Clbenzylpenicillin, [14Clfaropenem DEY iIAGLF L UBEHE Y 22 ba v—iRIZ L W BIE LT, HEHORIE
2k % 10 S0RIER D A E T 51T - 7=, BAERI & LT, probenecid, 8-F 7 & L5 AEWE (benzylpenicillin,
faropenem), salicylate, indomethacin, 2-ketoglutaric acid, succinic acid %% fH\ /=,
2-2. b bRABH A B REEFEHE Caco-2 HMRRZ AV Vo B#T =4 OBEhEE

FHRT =Ar0ETNLE LTBHIPAH 1220 T, N7 v ATz b AVWTIESGBERZT- 7,
Apical-to-basolateral (a-tob), basolateral-to-apical (b-to-a) TNENDFEDFEEERETT 5720, Eini
apical E7-i3 basolateral ITHRML TEREZIT o7, pH BLORERFHEIZOWTHBRE L, BEAIE L
Tld. genistein, probenecid, leukotrien Cs, glutareate, benzylpenicillin, triiodothyronine (T2)%% fv /-,
2-3.7 v MEHYINBGHIRAE BV BT =4 OEhEE

Z v MNGHREERH U, 2885 E=5. BRI Ty v I F b Lo Z8EE ISR AR L
7o BH & LT, BEAURME COMRE S &2 PAH %2 Az, FEE#AZ AT BIET HPLC TfT-7=




3. BFERR
3-1. b b NPT1 #{=755 HEK293 f#ifa s A\ /- P A HORIFEIEHEHERE R OGS
3-1-1. & k NPT1 =7 HEK293 HilalZ st 2RI OMES

TERE LTy T 4 ZIEC L D BRMERFERIEEDIC, © b NPT 23R L OO 2FE2HERLT-, 80, 38
KDa lz/3y F& b8, E b NPT1 O cDNAE 4672 D7 2 VB L »CTa—R&EN. 51 Da £ &2 6h
B, ZDFEIL, glycosylation IZ LB EEZ BB,
3-1-2.t  NPT1 35 HEK293 #liflas A\ /- PAH OELY AR

t b NPT1 29 LT 7 = A A pEoisE 57— o1z NPT 25 HEK293 #iia% F T [BHIPAH
DB IARFEERZ(T o1, Fig. 117”7 & izt b NPT1 38 17 HEK293 fifaiz o v ToOABHIPAH DEX
DIAFZIE 1 TR A BTz, X 51T Naq A< pH RN BIESH-, /-, BHIPAH D
D iAZIE, MichaelissMenten ZOfIF1% K L, Km =2.66+ 1.02 mM, Vmax =940 *= pmol/mg protein/130 s
THY & b NPT1 RH HEK293 fiiaix, [BHIPAH (23 U THEAVRWBIFE LAVRE 2V ER D) T2,
3-1-3. PHEER

BHIPAH o#ian%id, probenecid, B-T 7 # Ll
WY (benzylpenicillin, faropenem), salicylic acid,

indomethacin {2 L > T REINT-, £/, 7= 0007
AR ERID DIDS (2 k> CHEEEZT 7M. 500+
2-ketoglutaric acid, succinic acid TIIHE 720> z 400:
~72, FIZ, & b NPT1 33 HEK293 ##i ¢0> PAH £8 ool
G ETHE LAl T =4 RO OO 7 =4 So
V(AR B L LSRR E (T oT, TORE. 13 ]
[4Cluric acid, [“Clbenzylpenicillin, 5 1004
[“Clfaropenem. [1Clestradiol-178-glucuronic acid N Lo
P AT EAFHER L7-2N, [14Clindomethacin 1, ° ! 2 ? ¢ °

Time (min)

ik Lo 7z,
3-1-4. [BHIPAH o HEK293 #jfn» b OHEH a1k

BHIPAH 7 HEK293 #lfEns & ogkHiz, PAH, CI,
U VERORENIFH B o T, FREEAN D B ST
~DFTEED & D EDHER ST,
3-2. Caco-2 fHRELZ 31T B PAH DNk

Caco2 Mz BRE b7 o R b EHWT,
a-tob 2% b-to-a FE~DBHIPAH Ofiink & fiat L
oo TDFER brtoa ~OHHIENSHIPAH 354 atob
IZERNTREVWERN DD - 1-(Fig2), THEEL b >
a Thol, FIUL, MIEFR~DOFZBORIETH
% mannitol DFR L D HE< | a-tob FHE~D#EHE
i NBICRBIT AR AT, T OFmE,
FERARIBRIC L AFRORIZ Lo TWA EEZ Bz,

EEID PAH OWINZ LY, atob OEHIPAH @
TR OSBRI, B ediehote, Lizhio
T, hFUAR—F—DEET HRREEHEN & &
Z b,

—75. bto-a DEHIPAH OFEHEEIL 2 mM LIk
D PAH TEIFIAH bV, E£72, a Xidb D pH
22T, BHIPAH OFBICEiTA BT,

Fig.1. Time course of [3SH]PAH uptake

in NPT1l-expressing HEK293 cells.
At 48 hrs after transfection of HEK293 celis with hNPT1/pCAGGS. the cells were
harvested for transport study using the silicon fayer method. Uptake of [PH|PAH
(100 M) was measured at the indicated time. The closed and open symbols
represent reswdts obtained in HEK293 cells transfected with NPT 1/pCAGGS and
peAGGS vector alone, respectively. The results are shown as means = S.E.M. of
three independent experiments.
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Fig. 2. Permecation of PH]PAH and ["“C]mannitol
across Caco-2 cell monolayers.
Open and closed symbols represent wransport in the apical-to-basolaleral and basol; pical dircetions,
respectively. Circles and squares represent transport of [MUPAH and [HClmamnitwl, respectively. The
experimental solution was adjusted at pll 7.4 and the temperature was maintined at 37°C. The concentrations of
FRUPALT and [V 'Clmanuitol were 0,62 v and 3.88 M. respectively. £ach point represents the mean £ S.E. of

three experbients,
= p<0.05. Significantly differcnt by Student’s £ wst.



Caco-2 ffaTIL H*OBEEIXEWEE X bz, 1R
E% 4°CIZ T 5 & BHIPAH 0i%#iT a-tob, btoa
i#E & B mannitol D#gR% L~V E TR T L7203,
IZZDIK T btora THETH-7-, EiZ, HEHIA
OFHEE A OINZT B2, [EEREZIT-T,
B-toa {8l ® BHIPAH ¢ % i 3. genistein .
probenecid FMIZ L VET L7,
3-3. PAH © 7 v b/INBHIFIZ 51T 2 55

Caco2 MRS CEEINHEN, T v NN
THEESNAD, 2y I F v —FHNT
BEt LTz,
PAH & @M. serosato-musocsa (s'torm).
mmos&%>d%UﬂH“$%nﬂ/-+_ﬁﬂ%< 2[5 <
EfECHh-o7-(Fig.d), 7=, stom > m-tos TH
STz, ZAUE, PEHOEIERD, /INBOFEKREMLT
BT L SRS, pH SRR B T8,
BERFETIS BN,
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Fig. 3. PAH transport across rat intestinal tissue
fnom various xeg:ons

was evaluated fram the time course of the ransport !y lh
k:l um. jej i pcm mental solution
37°C. Dl represent the m csll-
L respectively. Each colur n = S.E. of theee 1o

by Student's 7 1est,
eunt. respectively, by Student's 7 test.

BE

B PR R IR T PAH OHFHEIERIZ DWW TIL, voltage-sensitive, PAH/anion excehanger,
PAH/2-ketoglutarate exchanger MESE T AFNREHOIVTNDDS, b T U AR—F—O05 HEERAVIEIRIT /I X
Vo Tz, AEF AL, B b NPT1 25 PAH, uric acid o85S o OFE T =4 L #8452 L 24
DTRH L,

A1E] PAH o NPT1 12 X3 anion exchage A B = X LI DWW THEEEILAE S Zed o 7203, ClEE A B
77 FRARNBAANE CI AN H D EN D, PAH OBEIIOWHRINIEONTWBENE L B,

SEIOFFETE b NPTL &, EE L UTPAH, probenicid, B-7 7 % LATAEWE, salycilic acid 355122
EER L, ZOEEREEE, BRIEAERCBST 5B8T =4 b7 U RAR—Z—0AT1 DZFn & £<—
BHLTWD, LoLiadns, NPT, RIFEEANCEEL, OATLIE, MIEBRRAICETEL TV AENL, A%
7 =A% OAT1 I & - THIIEPIZER Y iAZ, NPT1 BRFADWMLTNB EEX bID, AEE h NPT1 T
BBz PAH BV IAADOERIRY X AREEX, UPF NaPi-l TidAa b, <=7 & Nptl TS T
b, ZAUITEELEZ DD,

BRI, B BRI BT AEEHRIE, MINICERE L RVWEDIKEBETHH EEZDND, B b
NPTLidtypel RSV RR—F—L L To a—=0 7 SN0, % NaPi-1 ST =4 b —EliEns+ 5
T ENRDDoTETND, SEINPTL A PAH #8575 Z L 2H7oIR Ui, 1BEIZ, NPT Y L ER 2k
TAZELHALMNIENTNED, FICRBITA U VBORIUZIE, LA type I U UEBE N TV AR—Z—DF
ERRKENEENTND, IoT NPTLIZIH Y VEERELS O TR EIN 5 B L HEER I D, SRR RIL,
NPT1 2SBUTALRAEE 1B TER T =4 OERHOBEIZE > T D RIREE A TRE T2 b D TH D, LML,
RIS NPT @ in vivo (2T DAEEWEFEEIZ OV TIIREHAZANZ,

Bilt, WS O0DEYT, /NIRRT ABEHEEN, bicavailability ZHIRL TNA E NI EZNTHFENT
V3, Cyclosporin A X2 verapamil i%, /NEIZH 2 PHEEH (P-gp) ICE o THWEINTND LI HENR X
TS, Filt, /NEETMRP2 B3FET =AU 20t 2ENRHE SN, 7= R(IEEHO/NEIZRT S
BEHIZOWTHE, 1A LML TR LT, BBRENE ZATHD, SEEk~ it PAH 27 /U LAEHE L TR
WU, £ L“C WA L Y, HEHAENZ Caco-2 FlfifA: PAH ORREEENENZ A2 RV L, DFED,
INBZEWTIE, PAH OHEHSROERERERIRET D ENEETHD L EX BND, 72, PAH @ Caco2
HfA b CoEEL, Ty hOFERSELEIL T, HEHAMME, pH RONBEERFETH 7, HITRLERICER

__79_.



HIE 3T PAH VL REBIRICHER &2 Z LA DTN D, D R T v AR—& — & U CRIEREAIZ OAT1
MEE S, PAH & glutaricacid 280 V& — h T RAR— R END Z ERALN TS, Lo LAHE Caco-2
i LTI, 2O LD REEITR o T,

Oatp family 73, I CHEET =2 L EREEESZ LB TN D, Oatp2/38 DEWEE L 25 Ts i2k
> T PAH IZREEZIT 20 o7, LI > T, OAT1, Oatp2/3 OFFEMIIEV & E X Bz,

/MBIZ P-gp ° MRP2 D35BT 2 BN H BTV D, Pgp 13RO FA4 L MWE % FI0&ES, L, £
DRFHFEEA|TH D cyclosporin A T PAH OEREIIZE(L L7z,

MRP2 {25V Tid, genistein X2 probenecid 28 BV EEAITH ¥ | leukotrien Ca 3 EVEH THD Z L3515
N3, 4l genistein Z/EA S W72 & Z A, btoa FHD PAH OEREIHET L., (EBRHRICOERB ML
Too ZOT LI, genistein PMAUEERITZR< | FFEERIZTEEAEL WD EEZLNB,

Biff, PAH & F 7V AR—&—& LTk, OAT 7217 T/< NPT 1% MRP2 M\ &z, NPT 138,
AR5 Z & MRP2 3T /B ERGHlAIZ SRS 5 Z L3 bt Tu 5, MRP2 b in vitro EERTC
PAH 2#EHHE & LTk 5 & OfENH S, Probenecid 1%, PAH Ok b S87-08, BT S22
7eo L722357C probenecid 1%, HIEBHICERLTWAEEZ LGNS, UL, RIFEERIOIEDOPEHIEE
X, EOSFEEREZED TRIERFADRNE D, UL, SEIOFEBRFER LV | /BRI & RiFERci,
EH AN = AL TPAH BHEHSH TN D Z LRI E T,

5. £&9
SlEER 21, /IR LU T, FHIRTFHEIERICORFET =4 OHEH « 452DV T in vitro
DFRRIT L VIRETRAT o7, £ LT, BRAERITEERIO PAH OEpEFHEC OV TR NPT 23, 1W<
ONDERT =4 BERET DI EEHTIOR UL, Ihbid, BIETOIWEE A I =X 0525 —oD8
L7 B0h LIy,

—F, NBIZRBW T, BIRCORSRERAEIZ PAH 2FE 7T =4 0T MEEMmE L GER L, PAH
OEREDNETIIHEHRRETH A 2 L, FL T, ZOEEIL. <D I FURAR—F—0, FEoT- A B =X
A TIERA LTS Z & &0 LT, SEIORERD b/ NI TIE MRP2 32D F T o RR—4 —) 5
LTCWAEBX B, BI/NETO PAH OBRHIERRIIE, SRS RSN Z1615. 2508. ERS S/
FEERIR AT UE EHEHREEDEIN LT, TN OO WHSBITARR T =4 L 2V NG TINS5 & & OREREC
RBHEEZLND,
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