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Table 1. Major human transporters

1,2)

Gene Aliases Tissue Drug Substrate Inhibition Inducer
ABCBI1 P-gp, MDR1| #, 7}, 2134 =R g EUH 2 2 &,
o, ek, Al | amuy, Aol ZF &=~ 9 | St John's
a3} gy 2, W 2hak wort
25 of 2] ~ & wmfo] 4l
EXH 7 ABET}E
g Fe g Al o|EgtIUE,
AUd
ABCB4 MDR3 2k o] =21,
bils e
g ~El
ABCBI1 |BSEP 7k Hl Eep el
ABCC1 MRP1 S ol o] 1] o],
2% o Aojyn| =
ABCC?2 MRP2, 3, 7 AYn| = Aol ZEF R AEHY
CMOAT A o, ANaZeEl
ABCC3 MRP3, Z+, o E EAFo] =,
CMOAT?2 217, Bl HEEH Mo E
Al H| = L Afo] =
ABCC4 MRP4
ABCC5 MRP5
ABCC6 MRP6 2k, A AN Zehe,
U} - = F 0] 2
ABCG2  [BCRP 2, A, SR Al By B
ket 52 FH) A,
EXH 7
24 ul~EH e
A aex
SLCOI1B1 |OATPIBI, | 2t g, Aol SR ¥
OATP-C 2FHAEE g3
OATO2 HEEA o E
SZeHE~ELE
Bl £
SLCO1B1 | OATP1B3 | %t o] =20,
OATPS HEE Ao E
EhRl
SLCO2B1 | SLC21A9, | &, 7} 3 ghup 2~ e el
OATP-B A,
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Gene Aliases Tissue Drug Substrate Inhibition Inducer
SLCI10A1 | NTCP v HA 7 24 u e d
SLCI0A2 | ASBT 3, A
o
SL.C15A1 | PEPT1 S A% g A9
oF Al A
NEZY
gt EEn e
SLCI15A2 | PEPT2 A% o A9
ofE Al A Y
HEZY,
A E 2 2
SLC22A1 | OCT-1 7r DN Ay e =
o}vFE}T ==
o] A Z ekl HAx=wl,
Axpol Z 2 H o = Al 2R
HEXa7 AYd,
g EUH 2
| 2} 3
SLC22A2 | OCT2 2%, o ol el oAl Z ekl
A | E] o] 35 Al Wil 2p 9l
Hlh=ia=] AYd
SLC22A3 | OCT3 =42, 7} A E Y YAl Z ek,
Efj ZElzAl
A% A3 o) 5 A vl 2p el
SLC22A4 | OCTN1 A FAE, AU d,
Efj | 2} 32}
qdgd, A%
SLC22A5 | OCTN2 AN =FAE #AY
AYA, A,
A%, A
27, 3+
SLC22A6 | OATI1 A ] OFA| E 2 H], ZZ A=
o}t EZ H| o], P2 i R==N|
HEEZ Mo E R
A =5 A&
SLC22A7 | OAT?2 2r, A A =%
SLC22A8 | OAT3 A AW E IR A=
HEEd o E A g = =24
A =4 A 9 akE
AlakEd
(2 =22 2AFOIX 2L XQ 2E2ES FOIED A2 R0 US89 235 FDoE= sttt

http://www.fda.gov/cder/drug/druginteractions/default.htm

(2) ABC: ATP-binding cassette transporter superfamily; SLC: solute—linked carrier transporter family; SLCO: solute—linked carrier organic
anion transporter family; MDR1:multi-drug resistance; MRP: multi-dreg resistance related protein; BSEP: bile salt export pump:; BCRP:

breast cancer resistance protein;
co-transporting polypeptide; ASBT: apical sodium=dependent bile salt transporter

OAT: organic anion transporter;

_13_

OCT: organic cation transporter;

NTCP:

sodium taurocholate
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¥2. FEAFTHLATY PAEE EH CYPEAO U in vivo 712, dAA £ &
=A 9 o (AFFEAA)

CYP k" o Al Al FE=A
1A2 theophylline, caffeine fluvoxamine smokers Vers(gs
non-smokers
2B6 efavirenz rifampin
2C8 repaglinide, rosiglitazone | gemfibrozil rifampin
fluconazole, amiodarone
2C9 warfarin, tolbutamide ’ ) (4) | rifampin
’ (use of PM versus EM subjects)
2C19 | omeprazole, esoprazole, omeprazole, fluvoxamine, moclobemide| . .
. (4) | rifampin
lansoprazole, pantoprazole |(use of PM versus EM subjects)
2D6 desipramine, none identified
dextromethorphan, paroxetine, quinidine, fluoxetine W
. . 4
atomoxetine (use of PM versus EM subjects)
2E1 chlorzoxazone disulfirum ethanol
midazolam, buspirone, atazanavir, clarithromycin,
3A4/ | felodipine, lovastatin,|indinavir, itraconazole,|rifampin,
3A5 |eletriotan, sildenafil,|ketoconazole, nefazodone, nelfinavir,|carbamazepine
simvastatin, triazolam ritonavir, saquinavir, telithromycin
(1) ol Zol JIHE S= CYP 40 Ot JIZE Y CYP &4 AHAS YEA X AUCZt0l 281 Ol& St Otgom : CYP3AOH CHaHAf
= X AUCZL0l 5BH Ol4 ZO+ah %20 JITHGHACH JITHE %*IMI: HE CYPE 4O JIHOl AUCZLS 28 OlA SIiAIZl OF20H JITHSH
%ACH CYP3A ROl CHAHAIS CYP3A JIZS AUCZS 5B Ol4F ZJHAIZI %29 JIMBIKCH JIME SEHME EH%’ CYP &4° J|ZEQ
HE AUCZS 30% Ol ZAATIE 2200
(2 o 222  @2Fs 820 oUG  HM S22 FH0oBED A2 FR0Us O3 Y3=s  EXEICL
http://www.fda.gov/cder/drug/druginteractions/default.htm
(3) MTsh 2R USRS HIWGH0! SOIX0l THeh AAAROl AAE & UACHIEHFS e,?a 2o,
(4) BEs 32 EF CYP 201 st A& HAXHextensive metabolizer, EM)2t HIWat0 < (poor metabolizer, PM)DtOIA & &AIE Ol
AAE = UCHAMH AL ASHESAT A,
=
4. 54 A=

S 7IHAEA AFER AP E dE FoAERE dRbHoR AFs IR 71 AE
1 A

2 % shtolofol Wtk cle] AEsk Ausolol @ A AYHE FEAE /17,
SOE W A FE-AZ ZRIS] fAPl SANA mE ARzl tE Al
H FEAEAEAT 599 Baye] Aok Gk wWep AT AAW et
W ARFAG AA] I ATE DA ¢2 RolAw, AT L AAFAE §F
of B Aui F5 W XAFATAG At FEAEGENA BEEE ANH &
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_ PR H TG RpoJ A o] SFo] FR]oFE ] ofg el njXi= Fgko] 7 EH Y
o} o] oS FA FoAFLS w FXFES Cmax AUC, ©FA7]9F FH27of
_%(90% REFIF oA %) T ALREH AL o] S o] ko] CYP3A4°)

9)5 miALE = oFE S OIAFE Ao ZH o]t ofE9 HFE FEE FIIAE
7 USE e (YerE 7o) FJau, 8- i 7Y FE)
3) In vitro FEA Aol ATFHASY in wvo ATV FHEH A & A9
@D in vitro FE745 480 YEIT 49
In vitro SFEYZIE I7+E &3 o] SFo] CYP3A4e] 2J5 mjALE
CYP3A4 9JAA Q] AEZLE] 25 A 5 5o Fo/FHAc. z1}
o] & =FQI5}7] Pt JYAYE THEHR Fo). In vitro 95 7, FE
FilE oJEZlFilE glEifh]o] B O0F CYP344 <AA] <& o] oF &
= F=7F Y] otE 7 Yok (YERY o] oF Far),
@ In vitro =528 YERUA] &2 79
In vitro °f& 558 5% 3} © 48] GiApT} CYP3AL JAA Q) 7] %57t
o] 9/5] GAEH = Yok o] F FQlel7] e YRS THHX Fot
221} in vitro 917+ d#e)] mEH FAEZUYE s T B OOE 344 9
A L}S] GIALE] T JEE o E R Femrh (YERY T g Far)
4) AgeFs girtele 54 a47F dEHJ oY in vivo 2 in vitro ESE S
A4+ FPHA Ee H5
In vitro St OIAF 99745 &3] o] <Fo] CYP  gx9 7] ¥olel= o] 2oy
At In vitro FE&= Y3FE FEEIE IS0 FHEHXE YO 722/t in
vitro 915+ ZIfo +ASFe, o] ko] HFHyEs=  ,  SF e 9 A A
o] EA 3loA FtE AHe=Z o yEH




5) In vivo 9 in vitro SFE4EAFATI FAHA Lk, kol Fol 3
RpeA) ok A9
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In vivo & in vitro S}EYFEIEHTT = THEF Gk o] oF &3 oF
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CDER/CBER guidance for industry on Drug Interaction Studies—-Study
design, data analysis, and implications for dosing and labeling. That
guidance document and other CDER guidances referred to in this guidance are
available on the Internet at http://www.fda.gov/cder/guidance/index.htm.
CDER/CBER guidance for industry on Population Pharmacokinetics. That
guidance document and other CDER guidances referred to in this guidance are
available on the Internet at http://www.fda.gov/cder/guidance/index.htm.
Labeling for Human Prescription Drug and Biological Products - Implementing
the New Content and Format Requirements

CDER/CBER guidance for industry on In Vivo Drug Metabolism/Drug
Interaction Studies--Study Design, Data Analysis, and Recommendations
for Dosing and Labeling. That guidance document and other CDER guidances
referred to in this guidance are available on the Internet at
http://www.fda.gov/cder/guidance/index.htm.

CPMP Note for guidance on the investigation of drug interactions. That
guidance document and other CPMP guidances referred to in this guidance are

available on the Internet at http://www.ema.europa.eu.
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