164 Michihiko Kuwano, Yuji Basaki, Takashi Kuwano et al.

tumor progression and metastasis. The close correlation of the abundance of TAMs in tumor
stroma and poor prognosis appears to be due to at least in part to angiogenesis [1, 12]. In
keeping with this notion, TAMs produce various proangiogenic factors (VEGF, bFGF,
PDGF, HGF angiopoetin-1 and 2, IL-8, thymidine phosphorylase), inflammatory cytokines
(TNF-a, IL-1), proteases (PA, MMP-7 and MMP-9), and NO [4, 11 - 13] (Figure 5).
Infiltration of abundant COX-2-positive cells, including macrophages and neutrophils, is
recognized near neovasculatures that are evident in cornea by IL-1 [13]. TAMs also express
VEGF-C and D as well as VEGF receptor 3 (VEGFR-3), suggesting that TAMs could
modulate not only hemangiogenesis but also lymphangiogenesis [11]. A recent study by
Cursiefen et al demonstrated that VEGF-A recruitment of monocyte/ macrophages plays a
crucial role in induction of inflammatory angiogenesis by supplying signals essential for both
hemangiogenesis and lymphyangiogenesis [49]. TAMs are thus implicated in the formation of
blood vessels and lymphatic vessels by alteration of the local balance of proangiogenic
factors during tumor development.

MCP-1 TAM
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CSF-1 ) ’
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Figure 5. Tumor-associated macrophages (TAMSs) have pro-tumorigenic and pro-angiogenic functions (ﬁ
through formation of a complex network system of various cell types in the tumor stroma. Monocytes/ S
macrophages are recruited to the malignant tumor area by chemotactic cytokines, such as MCP-1, secreted by
tumor. The soluble colony-stimulating factor (CSF-1), abundant molecule in the tumor microenvironment,
transforms infiltrated macrophages to TAMs: CSF-1 has two forms both soluble CSF-1 (sCSF-1) and cell-

surface CSF-1. TAMs are expected to promote recruitment of inflammatory cells, tumor growth,

angiogenesis, invasion, metastasis and apoptosis by production of various factors.
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Therapeutic Potential of Anticancer Drugs by
Targeting Inflammatory Angiogenesis and TAMs

The significant contribution of COX-2 in cancer promotion has been demonstrated in a
model of human familiar adenomatous polyps. Inhibitors of COXs may therefore reduce
cancer risk. Representative drugs developed by targeting inflammation are both COX-1- and
COX-2-targeting agents such as aspirin and nonsteroidal anti-inflammatory drugs (NSAIDs)
that reduce colon cancers risk and also prevent breast, lung, esophagus and stomach cancer
[50, 51]. There have been many clinical trials of NSAIDs not only for familial adenomatous
polyposis and sporadic colorectal neoplasia but also for cancer of breast esophagus, stomach,
pancreas, ovarian, urinary tract, prostate and other organs [50]. Aspirin and other NSAIDs
may provide protection against cancer in gastrointestinal tract. However, the effects of
NSAIDs on cancers outside the gastrointestinal tract remain to be investigated.

COX-2 contributes to angiogenesis in inflammatory diseases and malignant tumors [29],
and the expression in both cancer cells and multiple cell types in the tumor environment may
play an important role in tumor progression and angiogenesis through production of
angiogenic eicosanoids, and angiogenic factors. COX-2 expression is apparently up-regulated

U in multiple cell types including macrophages that are infiltrated in neovasculatures developed
by IL-1B in mouse corneas [37]. COX-2 inhibitors, as well as NSAIDs, may limit tumor
growth, invasion and metastasis through inhibition of angiogenesis in some tumor types.
Chang et al reported that COX-2 overexpression in the mammary glands of transgenic mice
induces tissue specific tumorigenic transformation with angiogenesis in the stromal tissues of
mammary glands [35]. Up-regulation of angiogenesis factor genes in COX-2-transgenic mice
can be inhibited by treatment with indomethacin, an inhibitor of COX-2-induced prostanoid
synthesis. Moreover, a COX-2-specific inhibitor, Celecoxib, can markedly reduce tumor
growth and angiogenesis which are partly mediated through PGE2-EP1, 2, 4 receptor
pathway in tumor in COX-2-transgenic mice [35].

TNF-a, a proinflammatory cytokine as well as IL-1o/B, mediates downstream signaling
in inflammation. Antibody developed against TNF-a shows therapeutic efficacy in rheumatic
disease [52]. Since these inflammatory cytokines play important roles in angiogenesis in
inflammatory diseases and cancer [40, 53], drugs targeting TNF-a and IL-1o/f may be
effective in anticancer treatment. For example, thalidomide which is now approved to
treatment of Hansen’s disease and multiple myeloma, affects production of various cytokines,

- in particular, TNF-o from monocytic cells in culture. Development of thalidomide derivatives

U that potently inhibit TNF-a production have marked antiangiogenesis activity [59],
suggesting a close link between TNF-o. and angiogenesis. D’Amato et al repoﬁed
antiangiogenesis activity by thalidomide in a rabbit corneal angiogenesis model using bFGF
[55]. However, further studies have reported disputed findings. Thalidomide-induced
antitumor effects in mice appear not to be due to a decrease of VEGF level [56]. Thalidomide
shows pleiotropic effects such as increase of T cells and activation of NK cell [57], inhibition
of IFN-y production [58], inhibition of VB3 integrin expression [59] and interaction with
DNA [60], suggesting that its teratogenic activity and antitumor activity are mediated through
complex mechanisms. Further investigations are required to understand at the molecular basis
how thalidomide could induce antitumor effects in some malignant tumor types.
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TAMs, the main components of tumor microenvironment, are expected to potentiate
tumor progression together with other many immunity-related cells such as neutrophils and
mast cells, and one of their pleiotropic responses is induction of angiogenesis in the tumor
environment. TAMs, along with mast cells and neutrophils, promote tumor progression and
metastasis by production of angiogenic factors, proteases, growth factors and cytokines,
resulting in formation of tumor stroma characteristics for each malignant cancer [1, 4]. If
continuous inflammation due to persistent infection and other irritants play a critical role in
tumor progression, TAMs hold promise as target cells of intrinsic importance for the
development of antiangiogenesis and antitumor drugs. One approach for the anti-
inflammatory and antitumor strategy could be developed by targeting proteases such as PAs,
MMPs, inflammation cytokines, COXs, growth factors, and inflammatory cytokines. Another
approach is to target TAMs and other pronounced inflammatory cells by either blocking cell
migration of inflammatoty cells such as TAMSs, neutrophlis and mast cells, or killing the
TAMs themselves. We need further study to understand which molecular targets or which
tumor-associated inflammatory cells should be aimed at to develop antitumor drugs.
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AFl R 21F 2,

EFHBICBATS PHEREIEIERL, MIBRORY, BYEIbkOHEH
VCBIG- LR, EROBEEEICECE b o T W B, T, Jidi xf v B P 42
Hé%%ﬁu7—&bfﬁé,%W«@ﬁ%wﬁl%m%b,%@%m%ﬁ&
%i%nfwém.%%JMﬂ&mum/v77ﬁbvvxu§%ﬁéﬁb,
ﬁéﬂv@x&%%Kﬁ&éﬁﬁﬂmﬁ%éh&#ot.L#L,/vifw
YT ATEHEWITET 2BEWIE L, BHICMAOBE KX, MDRI/P
BB MMM CRYERE B\ T2 EARIR S D, 72, P
EEEME%%®%E%E,%ﬁ,¢%,@m,ﬂwwmmﬂwuﬁﬁbfﬁ
D,EE%ET&%X%E%F?%ﬁ%%%%%%ﬁ%mtfw%k%i6h
TWa. MBS PHERTIIFRLCBY, mMESmEor s b
CBbBZ LRI NL M,

ABCC1/MRP1 (multidrug resistance-associated protein)

ABCCI 1355 16 Hefff 16p13.1 1B L, Cole HI2X Y 7 K1) 7= 4 ¥ it
ﬁ%¢%@ﬁhﬂ@ﬁ#%w%$ﬁi%éﬂtm.MMH%@&wmﬁ@%
MILICERLCTBY, Vs F4 o aad 1773, BYriil+ x>
THb. 73/ BRI €D Kyte-Doolittle Bk AR ORI S, PIBED
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IV. &=i/& ABC ZEHE

LEL£LENL
YEBHAn L4 LELLEANL
dboLy WERIEY YEBELKLAANL PEREE O L UL (%
-l AETLEE YSRE O 4L AT LY YEBtAkLsNL BAUAAKVY Fdh EFEWHT
2y 2l 44
UA—(* &
ZA£ANE
J—=FE144 ¢ =& 144¥ [E2="N VR AT
dA=L RE e
d Ak T A4l T
8¢-NS AL LY A 2AEnbLLEAT AsElnboddkaT
IT-1dD LAAAANLE 8¢-NS ALY LLAA ALY LLZA
YWEBAALNLAY 20 gLl L 11-1dO ALY (1 47A AEL g ”lA
20N AL e A=FF1dNY YEBAALILAL b DUALELZA by DHEALEZA
LAANC L & A A=L ALY LLAA ARAN L L& RARAANL Lk
A—*x & ARAANCES dA¥NT A (WA ARAANCE AAANAES
MBI L (4l AL A4AXOFLLHAT b OUALEZA A 04X AL AL &b AL ¥/ ¢
dHdS/dAST  OIV/THXNW/dE09 sdqN SIHN/IV O IdYN/ TN rgam S E
119049V 29049V £00dV 200dv 1009V 1909V A2 4
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HEMBHEZRT ABC M UV AR—F —BEBELHE TH A ENHE L2
a7z, MRPIZ N K513 11 B, CRBEAESIL6 HoLEr 17 Mo
BENAA V23 OBEETFT VMBI NRLTWS (F2)",

PHEZEBHE: MRPI EHEOEEDE L3+ —1N—5 v 7L TWw 57,
MRPLIHFIZT NV FF4 VG % ZT -8+ 128+ 5. MRP i PIEE
HEEDTH 17T %OMRAEL2S 722 0IZb»p2bh 53, WEE7 vy X549
A7)y, EXATNATA RN, ZERF740 M3 U eEtedml 35
LTz 595, L2arL, MRP OBREFEHRMKII P EEAEOES &
Ry, aveFr, F¥FV-—MBEEREY, vEEFLETUFEV R
BORLT =4 Y iEE R YT (52). MRPLI S EXFh vy 54 vias
BEPH L, PIBARD NS FF v ERELT, Fd vy Tt vt
WL DT THIRIMCIET 2 L S Tw b,

Borst i, MRP D/ v 777 M7 A mrp™” %%, W43 )y C, DOk
HET DAL LT, PARABIT MRY FRY V7Y 2F VIRt 25025558
LTWBZEZBEL ™Y, invivo TO MRP OHSAKIBER 2 RIE LT WS,
MRPLIZABAEE L LTREAT AT —F—ThrULfa b)Y C E2Et
TS FEVEEETIMEL, LEWE, B N VT B A%
FNIERSC Do TWB EMBENTVWE, KEZLEMBEL O EES X O
W&, sarcolemma vesicle TIThN b 7NV & FF Y HEEKOWME, <wr0 77—
VCTTF745F 7 —RmBICEfTA RS a M) Y C,OMRICHES LT
WAAEEMEDSH 5. R, HAR Y AOE27 5% F VB CIET 3 & 455
DG T B MEFEREMIIE L CTRIEZR 25, MRPL v 2 7o b< X
T CORISAFREE bz, F7-NWMREES b o ke, BIBERE, il h
OR7TIAN, BEDTFAMAF O VEAEMBIZ MRP SEBHLTWaI & &,
invitro CTA7 04 F (17 -2 A NI VG —)V) DT Vs a sk g
THILLREZADLELE, FVEVIRBICHES LT TEEEDLH 2 2.

ABCC2/MRP2/cMOAT (canalicular multispecific organic anion transporter)

ABCC2 357 10 Gtk 10924 IZRLE L, FIZHMOBMIEEMIHEAL T
%. @ MRP2/cMOAT 1%, MRP1 & 47 %, CFTR & 3%, %7 MDRI &
18 %DM Z IR AS, BUKESITOMKERENS, MRP 0% & oA S
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v (] 2)2%, MRP2/cMOAT BT D7 5+t » X cDNA % HepG2 g ~&
ARBEEEDL E, VAT SFVEGUEBOTNAFNIT T 2B HN
EHIENTELPDL, b b cMOAT SMIED ¥ 275 F v likafk & U CTHRE
LCW A REEASRIZ R 72, MRP2/cMOAT D5 2 HAAHICD W
TIEFE 2 12R L7, MRP2 2SBHFFH L 720018 T3P A BN L Clit s % 7R
T LI B, MEETO MRP2OEZERIZFZ T & D LiEL T
v, KIEASAMRRE, BiAS AR T MRP2 OFBITENHE SN TV 5.

MRP2 I fFIa2AS6 E YW E Y 2IE LD LT A2ERT =4 L&z B+
WCHE T A, MRP2DRELL725 v NCHEEZRL, AHT7 =4 V{LEWOHE
HIEMAME T3 5. —7, & b® Dubin-Johnson JEBEH D BE TlL, AT =
FrD1OTHHI NV O VBRERYE ) VY Y OIFHIE) SIBEA~D%IC
REBEHBIEVBUMIVBHINT VD, EBICIORBRDODBRED
cMOAT BEFIRERDH LI EVRVWEEN, BEREEFTHL I LIRS
h7z. FL7T, MRP2/cMOAT iz FIEICBW T YNV E Y R EDOFRT =4 ~
OHEH A T o TWAB I EPHELMICE NP,

ABCC3/MRP3

by a7udes MIRTEDLNTWS EST 77— N—2A b,
MRP % cMOAT PAMHIBMFEEOMRP 7 7 IV —BEBEDVHFIET 5 2 L 0RR
N, BESEIPFHRMRP 77 3V —BIEFMRPE D7 0—= Y FITEI L7z,
MRP3 13 cMOAT % MRP1 12 B WHRIMEZ R L, & S ICBUKIEMAT O R 2 b E %
ABC I VY AR=F—=THBHI LERLTVD (RD™™. MRP33HGHAL
17q11-12 12hr@ L, SRl SEMakkz Bz RicL )~ b3 burz
EELTHIEDRBEEIN. BKRETO MRP3 DEEEIZEZE-20 &
LT,

ABCG2 MXR/BCRP/ABCP

8 4 Ytk 4q22 I BT 5 ABCG2 EEWNIET 3/ BR 655 D ATP R &z
1 2 71} & - half-transporter T & 0, BCRP (breast cancer resistance
- protein), MXR (mitoxantrone resistance gene) & %21} 5172, mitoxan-
trone 23t U Clit M 2 7R f Bk 12 ABCG2 OB FERPBE I NI R, Ao
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Dol BETFTHE, PI VAT a vOERIY, 4 MFY b
Y, F¥YNET Y,y 2 vy iR R L. 2O half transporter i
REFAT—E LTEHEELZONTWA, MEHRMRICBWTREITENER
Do, B—FIVREOBReHHTLILPBEINTNE, TDIZ i
MEBHROED S OBEI@ 2R LTWE EEZ bNEYS, HHAY
REEE DI o Tnian?, ABCG2 IZREBIZBWTHMIEHELTEBY, Bk
P OREEADREY), RYBITOBMNRE, BLUKENLOEEDEOHHE
535650 EEZ SNTWA, mdrla, mdrlb, mrpl ) TNV v 77
b =7 A Tld mitoxantrone #5012 & ) ABCG2 DFEWFENRA LD, D
Z A6, ABCBI, ABCCL It U° ABCG2 ML 2s AR ME D EE 4 FFTH 5
W) AR B. ABCG2 DRHEA S B 2 LA AFINT M ARANIC 72 5 7] B
D 5.

ABCB11/BSEP

JEHEEHEH R 7 (BSEP : bile salt export pump) DEEE LTES (A
THolZRBIZFAT Y bTru—=v73h, $TEHIMICIT—= 7S
LT\ 72 sPGP (sister of P-glycoprotein) & [F—®D#EEZFTH B I &b o
7:. sPGP X FFEMBEBMICHIEL, 200 ATPEAEHEEBT L, vV 2
mdrlb 270 % DERAEEZ R TMDR 77 IV —ICBTA(FELD. FF A7
7 avOERBRMSIE, FFRV-NVIETIHEEZRL, EYTIAFURED
EENIEHEEZ RS v (F2)®, LaL, §F V-V sPGP DEE L% 5
Z L OFEH, FERRIREIZBIT A sPGP DEIRICOWTORENIE 2Tbh
TBSLHY, P VYAKR—F =L LTOEANMENDOHESTEIHL LTI RV,
BSEP 313 ) B CHRILL TV 5. 5 v O BSEPIIEHER 2% TE 5 S
& W% im vitro DEBRTHER I L.

ABCB2/MDR3

ZRIMEIC S L v mdr2 5T (¥ N PGYS/MDR3 DA vy az)m ) v
77 by AL ERHBAFE LY, 2HoRMWEFOEINVEY, ThY
RAT 78 —Eh EOBRBRERESLALTBY, HFEEEESHER Sz, £
BICZD/ v 77T b ADFHME HREENIRE LR, JBEMRO
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W RENBE SN, mdr2 BETEFOEMBEEMBORIZERL TE
y, JEHh AR E OB WIS LT A A REEASTRIR Sz, TR
AU R, mdr2 ) v 7T by AT YIRE DG A EE IR
LTWaD I ENHELEMI o722, TORKRICOWT, V) VIEEARIEDIRIT
EHEESHIAE, S VIRE, 2L AFu—vEBHEE, ZOKR, HICE
EHEEZLOTEHRVIEEZLNTVS., —T, mdr2 /v 7T 7 FITA
AR ERENE, 3 MOETEEEEFAIET ) o #E (PFIC) DERRAT RIS
—HLTwA. R, EME, BEX VMRS, BTREIOLE,
IS & OO L& o 2 BE EH - T a. 72, B TE 6
BEAS 2 LTI I & a2t ZOfEH (bile flow) X&FHTD
BEIEICE VET 2 EEZLNTWS, ZOBHEECIHHROREE LR
BT D o TH B, 3E D BETIE PGYS/MDRS EIEF O mRNA L &HE
PRIMLTWAI L, X512 PGYS/MDR3 BIZTICERDH S LH/RINT
w5 W,

1.3 MEsEAR

ABC BEHEOMHEHOIEN LI N TWA., Zhd ABCEHEDOHEEARIX
HS AR EE R ORI E 2 B s &, RBAFIZRER TS
MBS NTYS, B, PHEEAHEOEREL TWAERICBNTEP
WEAEHERORS83 )V (verapamil) % EDERITH 2 1B, BIRRK
HER, MR CTHRIES N TS, -

1.4 MDR1, MRP E=zTEORRFE
ABCBI1/MDRI1 BT O FBIFHE ,

PSR G S BRI A & NEER ST 5101, MDRI BiZTOHIR, &5
HFOFREIE, B, FRLVVOIEEAL, HEHEIEH % & ORRREEL
HEDAHZZANE L ONTWAEDY, BRI R o7, & b MDRI E{ET
A SUHRATLRAME (YAC) £~ 7 AMlaic AL, sskite b MDRI
BIETF & NIEME~ 7 A mdrla, mdrlb BIETOERAZHEL, DNA X F ik
PRBAMOF—5Ho THB I ENPALNI R oz, EHIT, B PPAKE
MR B X 08 AML R BERelE S o B Rk % BT, MDRI B+ 7HE—
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I. IEEH

MDR &% NS
5~ 8

. 25 AR
1. ERFYB-10#ABT (BRIE, 2LAA)

3.1. Eh?ﬁﬁ&(n(%# ﬂ%ﬁ,ML?)

Lﬁaﬁ%fzmﬁm%bén%“}w
3.2. {K?ﬁ’fﬁ (2) (“\7 ‘7 A [':‘II[M“ W in vivo EFIV)

Enx /1\ /JJ%
4. Eﬁ?ﬁW(&L)

— I CpG FRAL OB A F VLA MDR1/P BEEBAE BB OWELGEE o T
WAHZEPHLNIRo72®. —75, MDRI BEFOBEERFE LT YB-13%
BETH LI LD Do TWIzDs, &, ADVADBRKRRIET, YB-1 DT
ASPHELTRIL 100 % T 5 2 L AVR S N7z, MDRI/PHEEREIC o

T, BIRTOWMMEOEBRES LS R LHLMIENDOHD, 4BDEL
e BIEFT L, YB-1 DO#BAITR MDRI #{5ZF® DNA A FMLEREIET A2 &
WZEBH LWIHRERE~NORBEHEINS (F3)®,

MRP2/cMOAT #E{nFHILDMANE L IR FHE

ERRZHIZE 5 MRP2 ZEHEOWIERE L L DIT, MRP2/(MOAT BIZF
DEHL NV HEETH L. MRP2EHEZIL, cAMP, X4 A%V, V77
VYV, FEFV TV, VATITFY, 2-TRFNTI)TINFLY, ¥
JUNE VI N ETRAFED, ) REHERT A M4 Y THREOET

)
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B CyLEy
0OA

Mr%ém@i@ Nicp glp Oatp?

Cyp7Al BIEFDFH l

(de novo DB TRE HL)

1, TR MX0E
2, EFINS5w kb (TR-EHBR)
3. PSSR

M4 #E, BtS-oEERTIHREICE TS ABC FT X AR—-2 -—DEREAL
(BET V)

JE Eunver

Cyp7Al BETF DFRE l
(de novo DRI BERE L)

Dubin-Johnson JEfERE D
B# T3 MRP3 OFEIRITE

EERE TV SFENEAL RERT

Rt ER AL P NTCP | ,Cyp7Al1 | FXR, SHP

LPS L3 NTCP | ,0ATP2 | HNFla

CEIF#RY 4 VAREFE MRP2 | IRF-3
RIEFRY A A A v

X 5 %E,@ﬁ?c%%mTﬁﬁﬁuﬁwéAEDh?>xﬁ—§—®%ﬁ§%

#ﬁméﬂfm . =T, RBEBARTFRABEDENATIZONT, RS
%ﬁiﬁRﬁHﬂKlb%ﬁbt%%%@ﬁ%# ,mmkr HE R
MRP2/cMOAT mRNA DREBEIIZEB 2 EAENFET LI LD o TE
-, MRP2/cMOAT BETLRBIZABC PV AR—=F =773 ) —IZRBT A
MDRI BEFOBAITIE, 7 HE—F —5EHD CpG DA F MUIZ L ) HFHIE
CEI S LT WA E A B IR, BRA, REYABLULEEXR
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R 2 72T 2 BB NS o 7o 2 &R, MRP2/CMOAT BiZF® 7
-7 —EBICDEHD CpGBHFEELTWBE I &2 D, MRP2/eMOAT mRNA
DHEBABDMAZED CpG AF MR ED IV V2 25 4 v & I X 0 &
MENTWEUTREDGH L. BHOSEL TUE—F - EDJEEFLIE D
BEIZDOWTHSGRFALNMICENETHA ). & I, MRP2/cMOAT :&1%F
DL E PTG, BERENCEEFREORE L OMHE, EY~0 BRI
DENERLENEENOBEENH D 2 CHLMIENRTYWLTHAS.

FifE, BETIIZELDABC IS VAR—F—DHHLTBY, WY EY
DPEWICBE Do TwBE, TNH ABC b VAR—F —DEHLNVOEIX
W T HREZEDOBMAZER, AABEBIERIES L Twa, B2, KEE
REACHEELR EIZBWTABC o Y AR— ¥ —BIEFRBEIERICELT
BIENTFHESRS (H4). EBIZ, CEFABREEENTE, FBTs5o0
ABC b7 Y AKR—% —DOHFTHERERIC MRP2 OFBHL NV BELIETLT
WAHIEHEINSY, F, BREETSI IS VIL-1 4 vy —uqF
¥-1) I2& ) MRP2 70 E— 7 —DOFEHET A0 5N, ISRE $HI85Z 0F
HEICHET 5 EDRMEPELNI R o, —F, REBRARHFISABEDIES
AERIZDWT, RIEGm B L T RT-PCRIZ & DB L7 &80 5, cMOAT &
H % MRP2/cMOAT mRNA OFEHBITITEN L BAENEET L 2 LD
MoT&7z., (K5)

REW ABC NI VAR—-Y —TH 5 PIEHE/MDR BETF 2 5 NI
MRP2 % MRP3 12DV T, & FASAICBITF 5 RIEIE ORI 5 5
WD DoDh B, BRI, DBSAEEEBEI~OBESE %0, XM BT %
T 50 FHREZHBE L, ZO5F0ET%2EHZRSOERTL D IZHEET
EheEZONA.

2. Dubin—Johnson JE{EEE

Hi3% S ORWEDREY L, BEHED 5 VIEHE, BELIEET S L v X
DOTERZEEZ DD, L2WoT, BEIS VAR-F —ORERERL%H
BOLBEIZLINE L DERVG 263N, TBYOENEIENEE 21T 2
CEWTFREIND., ZOXD REFOFEEBERBEOMATLIS, REROD
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WF L RN RRIC 72 5 L FIERC, & DT VY AR—F —OEHREE NS Z L2
%5, ABC F9 VAR—¥—77 3 —IZBT 5 MRP2/cMOAT BIrTIZD
W, S OBEFIEZEMEDTEER A TH S Dubin-Johnson FEHER O HIER(R
Fobn kR, FIROREMEC R 5 MRP2 BHEIEZ Vo 0 v Bias
FICY N Y EOFKT =4 V2% TS PIVAR—5 —TH 5B L1
SN0z,

2.1 Dubin—Johnson fE1&Ef & AEMEEE

WEMERE L 1L, BREOCY VY VHBEEICLI DAY VE YD LR
L7-BETHA, L FOMBEHRYYIVE YD 80 % ERERMIOANESOE
icHRL, EREANCERRT, A7 -4 Y0—D2Ths V0Vl
I HASREINOL IS SN LHREES S, FEERETIE, M
HEY LY YOLERERE LTELSNAEEDS b, Wi, ks, 1
ERZERESEE, YUY C0ER, a4, Mianims, JREowFhys
BEIXNTWLEZZONTWS (H6). EREEIYNVEYDS AL TILLY, H
B OEAST) E YY) VY VIE % RY Craigler-Najar fEERE I, M I, Gil-
bert & &, B (J&H) &Y VY Y ILE% R Dubin-Johnson i E,
Rotor JEMEEEIZAE S NS, MEBY Y VE VIMEICDWTIE SEREVWTR
L TY Y LY ¥ UGT (UDP-glycosyltransferase,) #fnF (UGT1A1) DER
ARE SN TWS. EEEY Y VE VIED ) b Rotor FEEEHIZOWTIX, B
HEBEFPREFES N TR,

Dubin-Johnson SRR LR TH H4Y, LFYHRA T AT 1,300 A

AR VE Y
AEHIR, Y

SEREIE R (BRIRIM)
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