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Intestinal transporters are equipped to absorb nutrients and to prevent from various toxic
xenobiotics and they also transport various drugs. The purpose of this study was to
identify the transporters responsible for ionic drugs in the intestine and to elucidate their
roles on the intestinal absorption of drugs. p-Aminohippurate (PAH), an anionic
compound, showed secretory-directed transport. It was demonstrated for PAH that
MRP-like transporter and another anionic-sensitive exchanger were responsible for the
secretory transport across apical and basolateral membranes, respectively. For
quinolone antimicrobials having zwitterionic form at the physiological pH, P-
glycoprotein and MRP2 as well as an anionic exchanger were demonstrated to be
responsible for secretion both in vitro and in vivo. The absolute expression levels of
PepT1 mRNA in the intestine were significantly correlated with the absorptive transport
activity of cefadroxil in fed and starved rats. In methotrexate-induced intestinal
injured rats, the intestinal mucosal weight was well correlated with oral cephalexin
absorption. In vitro experiment using intestinal Caco-2 cells, unstirred water layer
effect makes it difficult to detect transporter-mediated permeation of some drugs with
high permeability coefficients. As oral pharmaceutics are important in clinical settings,
the present study will provide basic information for individualized therapy and for
prevention of adverse effects.
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TS VAR~ —CRBRET 2EWHEEEIZEZIOND, 22T, AHZE
T Z U MEEYOBEEICBIT 2MEREZIRIN - DWW S AR—F—0
BEICOWTRIENICHLIZTAZ L L,

1. 72F EEYMNST I/ ERBOHEILESHLBE '
BERTANKR U BEREETIEYHIBEORSHL LTS FEATATHS,
CNETIC, B, —aF VB, REEFB. YVFUVBREOE ) HIVKELVE
DHELBRIICE ) HNVKR VB NS U AR—9 —D 7 o4 ) BB R HES
TB52E, —AT7x/—=VL v R, AlEq 2k Ei3/NBEEGTawismtt
DEEZTRT I EDPHMEINTEE, L L. 7oA RO ML Bk
BIOWTREENRREDIRINTVED o E, 22T, 73 kg
AT, FiZ. BRICBI2DUHETCIAETTCHETIMEWE LTHVS
NTERNS 7 I BRBIZOWT, NEEFIVHIBETH 2 Caco-2 Jifaie 5
WCHENEESE BT ZOHEBEREEE2HES »IZ L, Caco-2 MIFIICH
WTRNST7 I BRBOBREZIT/NDEIVSDTHo =B misadEE R L.
WL T AR5 —DEET B LHRENE. RINA AO#H %I IR
ZBAY—H—LIZERRETH Y., RIUZIIAEZROBESIIRVW DL EZ S
Nize COFWERIZESTE S U AR—p—2 LT, EEERD S A
NORD AR SDPOT7 =4 VRERZMD b5V XR—F—55, {5
RIFZRAI~ DB IZIX multidrug resistance-associated protein (MRP) D b+ 5
YAR—F—DEETEI LR, — A, T v b BEENEEGIC
BWTHWERAEPR SN, O WEMEEEZ/NETECHEETH > =,
WA DRIKEITRHATH 2055 v b EE/MNERERE T S D ORI L HHES Hs

BELTWa ke mEhiz,

2. M F UIEEYY/ DU R EED ML SR XM
F/0CRRERIEWEARY MV 2B LABEEROBRITHE L VS
KENFREICIZ, R - HEBTHEORTEYERNICLBENEER L L
TELFEHRENTWS, £<0F/ 0V RRAFEKITEEN pH IZB W\ THEMA
FURTHEELTWBIZS PO S TIRIMELSRFRI L E2EZ 2L, RILH
ZUVAR—S—DEENEZ NG, —AT, MEBCBWTF ) 0L RH#
EDBPUWIZ U AR—Y —DERAZZII B LB MEIN TN D, ERB, i
BCF/DURTEERMRICNS VAR—P —pBEE T2 LS PICEH
DOH 2o NIURAR—F—ICHETIHEERARZEZ EBE. TS LET
HZX/ D URIERZ. PoA L, hFF Y, AL A LICRESEDOH B b
ZUAR=I—DVWTHIZ K> THHMBEI N, BLRAKOXKY LHEERT
PAREEDE L 5N D, TI T, FHHEBARDPTH S grepafloxacin (GPFX) % I
DT X0 RREROBMEICBIT 282X M % Caco-2 Ml 5T S
v P EEDEESEAVWTHESDPIC U, IRINICEEL TR S DO 7 =4 > i
BERDES LW 2AESTRRENE, L L. Z20F5KIZhBEAS
CRZRL, D b5 U AR—F —DHBIBIC L AWADPKRINEEZ SNz,
. b AR—F —~DHEEHRBE N, P-glycoprotein (P-gp). MRP2
RECICMO 7 =4 L REAZEOBMEZRDPESE LTS 2 L HBHEERICL DR
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ENizo P-gp ICBALTIX P-gp BEIFBMET LLC-GAS-COL150 HlifE & BHkD
LLC-PK1 HIfa#3% % @k L. GPFX. levofloxacin, sparfloxacin EETH %
L EBHBICUE., £/, MRP2 IZBI L T, mmp2 #EEFRHE Eisa
hyperbilirubinemic rat (EHBR) OB H/BHEM%E W\ =REHIC X D BRI Lz,
X512, in vivo TOD GPFX DB S WIZHN T2 P-gp % MRP2 DHEEN1ZE]
%. Pgp MEFRI mdrla(-YIb(--) ¥ R%5 UK EHBR THAI L. 1T
hoOFWB S5 v AR—F—3, KPS HLEBEANDOSRIZZEENICE
WTWBH, RINEEEE Y LTid Pgp ZRELBEETZHDD, MMQ@%%
FEAERVWHBDEEZ OGN,

3. FSVRR—A—REBRLEETFH

PepTl iZY « MURTF RORIUIIHN L TEERBEIZREZLTVWDE M~
AR—F—THBHB. 777 LRTMEYERZILDHLTERTF FEUEY
PEZEDMOEYEBMET . WILBICBIZEN IS VAR L LTED
REBLRINTNSEDIX PepTl TH b, A FEYENFEEZANS I LITLD
PepT1 DEEFMEITFEMICHEI L. EYRIUZXT T % PepTl DFSFHREL
ENIEFEZHIFBLLEFEENS, LPrL. THETCOHRRIVThREHY
BITICELEES>THED, P I UV RAR—Y —DOEYWHMEFEE L BREBIIOVWTE
B OBRANRIRHTRENATHRY, 2 FEDEHNERFIMOESHICLD.
EBMOREENE . IEMR mRNA BHREZENEL UTHIEDAEER Y 7V
74 L PCREDVEEINZ, v MMNBOFAIEZIZDOWT, VU7 )V¥ 4 L PCR
¥ C PepT1 mRNA HEEODHENHIERZ TV, PepTl ORINEMZBEL.
NSO TOMEBERZEMLU. PS5 AR—F—DOXPRINICH T ZEEEZ
EEEU7=o PepT1 mRNA HEHL RNV EERS v MRS v MO/NBORAIE
KDV THENERLEZEZ A, NETHTRERASPENI L, BRICK D HERD
FEHIN, ZOFEIPRCRIFECHLAILPBHELP LR OZ, Tz i
DMF U AR—F—L LB LT mRNA OENFEREIILEBENE . FER%
EERELTVWBEEZIONE, BERLWICHERS v M BB/ NBHEBKICHS T
% cefadroxil ORINHRIDEEZHET 5 Z LT PepTl1 DEEMREZRFIM L =
& Z A, PepTl mRNA ORBRBOHAUEZELFEI N ERRBIH - BENE
BEh, MEOMICERRMEEIH >, COF/RIE. RIFEERS CICEEK
FED & BMEERE 2 &b B = RIGER & PepTl mRNA RHE L OREIC—EDHE
BEFEONEZLNS 2 LERLTED. HILBERIGEAELSEKIIENT PepTl »
EETHHIEPHEEICR >, TbDbB, PepTl ORFEDENIZK D /MG
T D PepTl DIRNEEDPRESINT NS Z DI N,

4. WEFOHBLEEICS T HEYRINEN
RREICK DEYRINEPENMT DI LREELIPSAMENTNS, RIPTH,
FUERIORE T, MERBEMREICN T SERNRBHICIDEML. WLE
BEEDMET 9%, HOBIRREEBTERETR/NMNEHEIKET IS 0WbIT
B, HABEHEEEZ ERERRBICHERTICIEEREHER - BRYW230R
VIORABEDPEBETCH D LEZI LN TS, Lido>T, HILERERZEE
CHBEDRIE D S IERICRRI T2 LIZEETH D, ZORDIERICBIUTS
CLIZERATHDIEEZO NS, PepTl BEYERINF SV AR—F—LLTD
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HRS TRBEYIRR D SV AR—F =L LTOREZRHFORTHEEBENZ & D
5. EBRAMBTIEA 2R DOTUEHS methotrexate MTX) 27 v MRS L T—
BEEHILEREEZETTVEYME/ER L, PepTl OEETH % cephalexin (CEX) D
FBOMIIZ L D PepT1 OEEMAEE RED 2L dIZ. NBEOREBENEL (R
BEREILOEML) LOBROMEICOWTRET U, £, BERNAE»6FZ
3L, MBREBIBETDH 570, HLERBEFRROLEHDHZOREDIER
ERDAEMICONVTHIMET L. MTX 12X 55 v MNEILEREZEZRKRS
WIZZDEDORIEBRICBNWT CEX ORORNEIHERERORLICMES
TEHL, MEOHICERRMEENRD SNz, HERBEPERICEL T,
AR R > 25 CEX ORORIREBOELIZ/NEEE L UTORBGENE,
3B PepTl OIRINEEZ KL TWVWA EEZ SN0, MTX IZXBH]L
BEER, R5VICZ0BOREBRICBWVWT, BOKREIZLS CEX ORI
BOEZAET I LIcL D HILERBEEER S TIC MTX ICX5HELE
ODRECEE2ZHETE I AREMENIRI N,

5. RVMEREBRICHEITH S VAR—2—BEO L YIERGERHE
EXRBBERERET, BT 2ENRBBELEAET 5 LOEEEIRHS
nNTHEH, P UAR=F—IZDONTH, 5%, FEHIhZIHBDELEDN S,
bV RAR—4 —HEEEMET T 2 LT, BEIPEMXDMAT invitro EBRR %2
CHWBZEIRERTH D, L L, BURERREZAVWRITNEERXREET S
BIDIS UV RAR—F—DBRAETCERVWEELDHVEBS, EXRERTIE. 2
DLSRFHHOERE TOBRHUEIZFDEDORBMARICKEREEEEGZ 5120,
KFEICSHEiT 2 2 LIZEETH %, KICRLEF OVRPEE GPFX D4l
FErEEEOHER OEROLSIX. ERRETER >, Caco-2 MIlETIER
P O UWEBREBUICELDRA S N TRBEDOAREE D H > 2. GPFX X2
NS U AR —DEEZ2ED. HEZEADPIEEICEL. Caco-2 MREERRT
SIEHBRBIEELRDZIEBEZI LN, FIT. COEEBEOFTEICL
DEBRERDPBRERINATWADTIIhnwheEZ, EEREBOFS2HL P
THZL e, ERPICERABROEREZITS Z L TERBEOREEZ /NS
CUCHERBBOZEREZEDED, KREEZETSE M VAR —F—
EEEHRLODOY M VAR =Y —2 N T 2RE 23 CEZEEE 2 IFHEE
BEAEELDETEIRZZI LT, BREINTWEHENR., 92bbH. Caco-
2 M@ TD GPFX DDA MODERIIN T 2BEERIZIRD. ROITOEERE
DELELTROND XD IZRo=, TD&K D M EEEEE D ENEDIC
DNTIE, ERBRELR CERAVFEOEERKBETAICER L EBTOEEY
DR S, L o#EIRAE Thbb, BEAPEREL BB LIOIREZETT
KEBETBHILT, BL IS U AR—V—DBES5 2L D ERBICRETES2 L
BREIN=,

FIFRTIE. HEBICBIT 247 EEYOBRECELTIS Y AR—-5—
DEERMENBIIZEU TSI L 2EHLE, AMETRLELIIC, —
DOEYERHD IS U AR— —DPHENICEES T 52 LI X > THIEER
IWhTbhd, EEHEERNICIHSDHEBERMBIZ DRV, AIAETHESH
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AR, BEEANCH A —5—A 1 REHDP. HEEAZEET 2 ER
CBITIERNBERE LT, FHATHILEZ D,

FABNBEEROEE
BEEERYOHLELEICIBI RN ESBITR TN TN EMERICLZ28%EE P-EY DT EICE D00

BENBEE LTS EOHRPERL TERN, ROKBEOEYORBEEICOVWTIHEARE LTERH

THd. BEOHLERREICBNWTIE, FICAR—I—2NLERRNESWBDNT > RICL> TETT

BEEZBNTWBEY, RERC RS P AR—F—BEOEFITIIT > TR, BEEL, 14 %Ewo

HEERNICBI DR - FWE T AR—F—DOREELEZOFEIIDNT, 1A HEFNERERANT

UT ST 5 B AR 2Bk,

(1) BREELEMBEZ NS AR — 2N L THUWINZINSTI /) BEREOE MNEIERTR
Caco-2 &5y MMBHEHEBICB T2 AEER R TFEEICB I 22 FRANOBEIZIIFhEFhy =
FUBREHED RS O AR—%—& nultidrug resistant associated protein M4 F% MRP2 2SB85 LT
WSRIEEENH B Z &, .

(2) Tt A BEYELTHWF ./ 0 Rt ¥ grepafloxacin® Caco-2#IfE & S5 v M/ EEHELZIC
BIFBHBEIZBNT, RFEENSORNAHRICTY =F > ORI > TRERAEHEIND 52X
R—F—OEENRHD, FWHEIZIZP-HEY > /I HEMP2 OEERHZ &,

B B/ RTFRISFDAR—FI—2NLTHEINSD cephalexin ®F v FHILED 5 ORI
methotrexate ICK A HEBMEORBEICLI > TEEEZITHZ &, HEBERUBLOBARREIZE>TE
595 cefadorixll (CDX) OWMINAHBMICHEBRTI B/ XRTFRISOAR—F—O lRNA ORER S
RIFIcHEARS S Z &, (DX ORREHII mRNA ORBEROALBSTRECEHHTHS 7O M BED
EBHORBEZIBIE,

UED#RIE, 14 HEYOHLERIESNRIN - SBIZEH3 50 AR—F—-BHOMMN LTS IZ

IO TRESNBILEZRLEEBOTHY, BROEEROBROIZLLT, EXROBEERICHLTEE

BAREEGZZDOEBDONDIENS, FRIEE (FEH) RNXICET DO EHMENA,



