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Anthraquinones : aloe-emodin, rhein, emodin, chrysophanol, physcion,

1soemodin, laccaic acid D,

aloe-emodin 1-O-B-D-glucopyranoside
rhein 1-O-B-D-glucopyranoside,

emodin 1-O-B-D-glucopyranoside,
emodin 3-O-B-D-glucopyranoside,
emodin 8-O-B-D-glucopyranoside,
chrysophanol 1-O-B-D-glucopyranoside,
chrysophanol 8-O-B-D-glucopyranoside,
physcion 8-O-B-D-gentiobioside and
physcion 1-O-B-D-gluco-pyranoside

Bianthrone : chrysophanol bianthrone, aloe-emodin bianthrone
palimdin A, B, C, rheidin A, B, C, sennidin A, C

sennosidin A, C and sennoside A, B, C, D, E, F

Flavonoid & tannin : (+)-catechin, (-)-epicatechin



(-)-epicatechin-3-O-gallate,
procyanidein B-1 3-O-gallate,

procyanidin B-2 3,3’-di-O-gallate, rhatannin I , 1T,

glucogallin  2’-O-cinnamoylglucogallin,

1,2,6-trigalloylglucose
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Flavones : baicalein, wogonin, chrysin, norwogonin,

baicalein-7-methylether, 5-hydroxy-7,8-dimethoxyflavone,
5,8-dihydroxy-6,7-dimethoxyflavone,
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5,7,2’-trihydroxy-8-methoxyflavone,
5,8,2’-trihydroxy-7-methoxyflavone,
5,7,2’-trihydroxy-6-methoxyflavone,

5,7,2’,3 -tetrahydroxyflavone, 5,7,2°,6’-tetrahydroxyflavone,
7,2’ ,6’-trihydroxy-5-methoxyflavone,
5,7,2’-trihydroxy-6’-methoxyflavone,

skullcapflavone I, skullcapflavone II, scutellarein, hispidulin,

viscidulin I, viscidulin II

Flavone O-glycosides : baicalin, wogonoside,

oroxylin A 7-O-B-D-glucopyranosiduronide,
scutellarin, baicalein 7-O-B-D-glucopyranoside,

wogonin 5-O-B-D-glucopyranoside
Flavone C-glycosides :
6-C-B-D-glucopyranosyl-8-C-a-L-arabinopyranosylchrysin,
6-C-a-L-arabinopyranosyl-8-C-B-D-glucopyranosylchrysin
Flavanones : dihydrobaicalein, dihydrooroxylin A,
5,7,2°,6’-tetrahydroxyflavanone,

3,5,7,2’,6’-pentahydroxyflavanone

Chalcone : 2,6,2°,4’-tetrahydroxy-6’-methoxychalcone
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% = & Methotrexate MTX) 2 #

L F 7
(+)-4-Amino-10-methylfolic acid; N-4-((2,4-Diamino-6-Pteridinyl)
Methyl Methylamino Benzoyl)-L-Glutamic acid;
Methylaminopterinum; 4-Amino-10-methylfolic acid;

4-Amino-N'"’-methyl-pteroylglutamic acid; Amethopetrin; Emthexate.
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MTX ¢ reduced folate carrier (RFC) & » ¥z {5 » 384 €
# multidrug resistance protein (MRP) #73t 1} » I8 4 22
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3. MTX polyglutamate 7325 = *% i< o

4. RFC eh L5 » ' % MTX & » dwre %o
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% I & Multidrug resistance protein (MRP) 2_ %

[ #]
1992 # % - =t 3 A 3 4p 91, "f 7 P-gp (P-glycoprotein) *t » MRPs
4§ R inre B F A 2 R T P3RBT ABC (ATP-binding

cassette) transporters © = 5 = 3 MRPI~9 > & O g = § [70]

MRP + f 8 & o4~ g aa il

member  other names year
MRP1 ABCCI1, MRP 1992
MRP2 ABCC2, cMOAT, cMRP 1996
MRP3 ABCC3, MOAT-D, cMOAT-2 1997
MRP4 ABCC4, MOAT-B 1997
MRP5 ABCCS5, MOAT-C, pABCI11 1997
MRP6 ABCC6, MOAT-E, MLP-1, ARA 1999
MRP7 ABCCI10 2001
MRPS8 ABCCI11 2001

MRP9 ABCCI12 2001
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[ 4]

MRP4 > MRP5 2 MRPS8 & 3 12 i# transmembrane region’ 1 % 2
# nucleotide binding domains > N » C #8 ¢ w2 p > deBl(A)#T7F
MRPI1-3, MRP6-7 Bl § 7 5 i# transmembrane region > = 5 17 i » N

Makme ks C Bamiep > ieB(B)HroT o

extracellular

intracellular

(B)
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MRPs iz #8227 F o e Ho R B FAr T AR 2 0 R0

SR SRR IR LR A v A om e P

MRP1 MRP2 MRP3 MRP4 MRP5 MRP6
member 1531 aa 1545aa 1527aa 1325aa 1437aa 1503 aa
MRP1 100

MRP2 49 100

MRP3 58 48 100

MRP4 39 37 36 100

MRP5 34 35 33 36 100

MRP6 45 38 43 34 31 100

aa: amino acid

i‘g ,i—},?’i%‘f@m)?é A ?/I\ '%: A 5%}?%\ /J\ 5’% N :’;%9% N E‘rl;p%f“ }?%’i A} F;%

MR~ r::e_f‘—v_-Hf]L S FUE F R e s %i 3 Rz e £ o

[# 4]

7 e MRPs Fjxeni=® 2 o> #ics 7 o 4c MRP1 * 1992
# 7¢I > =3 basolateral membrane ¢ ¢ #-< F 4 glucuronate ~ sulfate
% glutathione conjugates & £t 3 & % ? > i I FE mbe cnie* o
MRP2 *+ 1996 & % 3 » 3% apical membrane'””" & #- B anionic
conjugates #t I|PE:g 2 ¥ 9x o MRP3 *t 1997 # 28 L » %% basolateral
membrane » ¥f* glucuronate % -+ # glutathione conjugates

5 o MRP4 »% 1997 # % I » & apical membrane ¥ basolateral
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membrane ‘¥ i3 % o MRP5 7r 3% 1997 & 2 3 > 13 &>t basolateral

membrane © F] 2 # 4 S fc » A i & 2% 5 % MRPs

MRPs ** R A fF 2 B [74~90]

-~

-
7 A o
w

= BI(C)5 MRPI1-9 *t } g 'moe &
iz ¥ 0 ¢b kS basolateral
membrane * P} £ % apical membrane °
! MRP4 i+ A 485 7 9:}1‘397 "% 2

—— lumen 8
4 ol | basolateral membrane &2 & %8 | ¢ ‘o
A . ' 7 "'_;.-" 2 2_ apical membrane - MRP7-9 & 7 #
. Ny / o [78]
5 \ HHELHF =R °
e, f E ' /
a I 4

member distribution location
MRP1 intestine, brain, kidney, lung, testis and liver basolateral
MRP2 liver, intestine and kidney tubules apical
MRP3  liver, small intestine, colon, lung, spleen and kidney basolateral
MRP4  jejunum, kidney, brain, lung and gallbladder apical, basolateral
MRP5  colon, liver, kidney, skeletal muscle and brain basolateral
MRP6  kidney, liver, duodenum, colon, brain and salivary gland  unclear
MRP7 liver, kidney, colon, spleen, skin, stomach and testis unclear
MRP8  breast, testis, liver, brain and placenta unclear
MRP9  breast, testis, brain, skeletal muscle and ovary unclear
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[5 FF g2 gl ] 01

member substrates inhibitors

MRP1 anionic conjugates, MTX, daunorubicin, LTC4, biricodar, cyclosporin A,
etoposide, melphalan, vincristine, glutathione ethacrynic acid,
chlorambucil clotrimazole

MRP2 anionic conjugates, MTX, vinblastine, LTC4, unclear
glucuronosylbilirubin, sulfinpyrazone

MRP3 anionic conjugates, MTX, bile salts, etoposide,  unclear
LTC4, 17-B-estradiol-glucuronide

MRP4 nucleoside monophosphonates, MTX unclear
cAMP, cGMP, antiviral drugs

MRPS5 nucleoside monophosphates, cAMP, cGMP unclear

base and nucleotide analogs

MRP6 etoposide, doxorubicin, cisplatin unclear
MRP7 17- -estradiol-(17- -D-glucuronide) unclear
MRP8 purine, pyrimidine and nucleotide analogues unclear
MRP9 unclear unclear

28



[MTX ¥ MRPs 2z B %]

MTX
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