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We reported that the rate of conversion of lactone to carboxylate forms of irinotecan (CPT-11) and its metabolites
plays a major role in the biliary excretion of these compounds. Sulfobromophthalein partially inhibited the secretion of
SN-38-glucronide into the gastrointestinal lumen, whereas little change was seen in that of active metabolite SN-38. Co-
administration of sulphobromophthalein with CPT-11 might lower the late-onset gastrointestinal toxicity observed dur-
ing treatment with CPT-11 without lowering anticancer activity. In the ileum, the level of transport in the direction form
the serosal layer to mucosal layer was significantly greater than that in the direction form the mucosal layer to serosal

layer, whereas a significant difference was not observed in the jejunum. This secretory transport required metabolic
energy was diminished by sulfobromophthalein. A specific transport system plays a major role in the secretion of SN-38
and that this secretory transport system predominantly exists in the ileum. Uptake of SN-38 was significantly reducted at
4°C. Baicalin inhibited the uptake of SN-38. A specific transport system mediates the uptake of SN-38 across the apical
membrane in Caco-2 cells. Inhibition of this transporter would be a useful means for reducing late-onset diarrhea.
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PUIT > S8 O Yz bl U CRIMER O FEH B
ERmnZ emns, #EHE HERKEZGIET 2
Z & THIEEZRRR D BIMEH 2 #fil 9% 2 &2V IR 52
FLW, ZOXDIT, AR EuTRICBIT %
SR OFBE ERIER O GEEMA) Z @)
IZEITL T L 201213, T U mRRICBIT 2 ErT
T EDRNENRERAE & o0 IR Ui 53¢ 5T & 31
THREND D, ATE TIIENGIT >3 E L TH
BV 55> (CPT-11) Z®IRL, KNBHER
PR & IEME ] & OBEMEIC DWW THE 4 Rt L 7z,

HWEE1 ) /55> (CPT-11; 7-ethyl-10- [4- (1-pi-
peridino) -1-piperidino] carbonyloxy-camptothecin)
VI I 1T 2L #EEFR O THENEN S
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AL, SRR 17 4 H AR R 28 SRR E O
SHZLQL TR LAEDDTH 5.

CPT-11 370 RIy I THD, RiIHFIr/oy—
LNDANRF L TAT T —EIZk > TEERHY
(SN-38; 7-ethyl-10-hydroxycamptothecin) 12 Z5$# X
NP R 2 5, CPT-11 KU SN-38 131k
EHE R, 7 N OBROTERNEMEZEAET, BrEW
TIHBRE (527 bR, 7IVAU fHITIIBERE
GIVRFIUER) &L THIET 5.

CPT-11 I35 OEMETIZIZITTNTT 7 b 21k
THd0, 5%, BRNITT T N ARNS IR
FUINVBARCER S NPIERERDETT5EED
N%. £/, SN-38 bRIKEOHEE(LZAELT, il
BIEEERTAKITI T b ohEShTnS, 35
2, SN-38WEF T/ IV 7O A ZZ /)70
F 4 K (SN-38-Glu) & 72> THF AN 5.
CPT-11, SN-38, SN-38-Glu O JIH - HE it & % D 75
TEETHRFIE E RELFDo>TWBY, FOHEEHM
KETINSZ2HETHEET =F > hT A R—
4 — Multidrug resistance associated protein 2 (Mrp2
/Abcg2) MNINET A MEW DRI KEL
FHLTWDEEZEZLNS. D LAL, fiCPHEE
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H (P-gp/Abcb) 12X % CPT-11 OgiEHEEE LT
BY, invitro TBNTHHFEDOFED/INT > A1
B T/, 2 X512, AHK pH Tl EH R
FHaAE < 7z D I ORBYNI IV R F Uk &
05 <, HIK T Mrp2 I & B PRt EE N2 8 <
ZENMPEINTNS, 39

—7%, CPT-1113Z< OHH HEDOFTHHDT
THRiINHEBHERT (dose limiting factor) & 735
THD, ZLOREHBMEIN TS, INEXT
2, ZOBWEIERTH S FRFBIEZ <7200k
% & LT, SN-38-Glu 29I NI 1T K D SN-38
eI 20z2MA52HNTEEELS O
A, Y PLAEANC K2 IBNORKE, © & % )ik SN-38 D
W ZMMAZBEWNTEEOHHAYZITD &R EMN
HoNTWS, LLEns, EFIEIZOLDITH
TERRBRZMA DUNEZ E> THHRBRL, BEFRME
DO FFIZ 5 EH I U TU X D AER] 2 il & EIRIE Y
THREBRLUZ. 22T, ZORIERBREEZICIZEY
BREFNREAN S TREET S EER, HaOm
METo . AWFETIE CPT-11 R OE A H Y
SN-38 DAIVRF IR, T b ARDIMHK, HHAE
BWHIREZS X DHEERT 5T £ITXKD CPT-11,
SN-38, SN-38-Glu DA NEYHE, WHILE NZEE % X
DEFEMICHS NI LE., Tho D RERIC
CPT-11 D FHIRIEE X O REF{HS I EDTE
LEEHEMLNC, RNBET Db M RENS
TR DFEHE & TS 5 HETDONTERL .

2. Jv MCEITS CPT-11 L ZDOREMDIBT
MBI ROZAIL T+ 7AETYLAICELD
CPT-11 B DR N ZEEN T

CPT-11, SN-38, SN-38-Glu @ fiH # 1 HE it #% B8
FIEZ TRIFIE E R EL D> TWS, FOREEM
HETZING ZHET 2 Mm2Iid7 =4 MALado
BRI KRELTFELTWBEEEZLENS. LArL,
fthiZ P-gp H CPT-11 O#iEICEH 5L THD,? in
vivo TOTHEDEFED/)NT > ZI1ZEAME Tid /s,

CPT-11 KU DR#MMIZ 7 F>BREHL,
pH KFMIICHIR L WV RF IR ERD, ZOK
SR TH B, 1D pH KL E# A BB
MANEE, HIVRF IR &7z o 2R PIE Mrp2
I BN E <HFHENS W, £/, JILR
FIENDOBITIZER DK T 2 < 720K L2
FLLARW 3D ZOXEOBERNS, CPT-11 DT

7 N ARV F 2 )R O FE DY DK NE)
RE, EICHVFHRHEMIC KT TEERZRAF L.

2-1. EEBAHZE  Kaneda 5D HIEVICHEL THE
BAfTo/. §/2bb Wistar #\tES v b &2 X2 K
JOVE S —)L TR, Wi ZRERICEEL, K
BRENIR, KBRE&IR &K OHEEICH =2 — 1 (Intra-
medic PE-50, PE-10; Clay Adams, Pafsippany, NJ)
AL RIBFFIRI =2 —L X 0EYZRG L,
500 ul DABEIEKTT I v i allz. BERITER
WU 7= i R VYD S AR DB ETY > 7V %3
B 7=,

v FORIBEIRE D AN RMLUZF 2 —7
IR 24 300 ul FRELL, T3z =058 (3000
Xg) Lizob, mfEZHEIL, BRERMCITH
2T, BIEY>TIVEL K.

Zy FOEEXOETZEEBIL, 155072k
HOTI 7 aOEENSHITEZKRD, BIEE
KOZ 7 b RREORIERY > 7V &8 L .
0 N AROY TV T T 2 a 2 aEH
RMZITo .

222, R 27 N4k CPT-11 25 v b I
100 ug/body & RN 1 G-I D REYT FR A Pkl & % Fig.
LIZRU7z, b2 <A dht S 1172013 SN-
38-Glu Tho/z. ZHIIHLIBEZZT TN
SN-38 Okt &I D72 <, BLAEYDO KT > A R—
5 =X B EFIEDE Y, KO SN-38 O HliE n
TENRBINFERERS T2,

F/2, ZOEMTHHEERICED 2T RO E
% Fig. 2125 L7=. CPT-11 X TN SN-38 5 77 k 1k
DEDZEEIFMLS, ZOMBEEL TSN-38 D
HHE VR F IR ZRFHET D b7 AR —F —1fk
HFHTHY, LBV NEENETH D0 EHER
SNz DLEDZ EMNS SN38 DL ITAIVARF
IR E L THEN S /NMNENITHRt SN S Z EAVR
N7,

Zhuzxt UV F 2 )UK CPT-11 28 5. L 7= &
=, HOMNIT CPT-11 KU SN-38 23kt = 1 (Fig.
3), Mp2 EDEKT =4 2 kR OB 5 2R B I
N7z, —7, SN-38-Glu O Ht&EI1x 5 7 b 1k
CPT-11 #%E5WRF TR 1/2 L F&E72 0D, CPT-11 %
SN-38 IZA 5N 5 B HRMIIFED SN ah - .

CPT-11 & SN-38 D JH{T H HEitt 48 & % Table 1 12
wU7z. CPT-11 DAIVRFIIVERERE L & &,
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Fig. 1. Cumulative Biliary Excretion of CPT-11 and its
Metabolites after Intravenous Administration of CPT-11
(100 ug) into Rats

Each point represents the mean with S.D. of 3 determinations.
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Fig. 2. Cumulative Biliary Excretion of Lactone Forms of
CPT-11 and SN-38 after Intravenous Administration of
CPT-11 (100 ug) into Rats

Each point represents the mean with S.D. of 3 determinations.
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Fig. 3. Cumulative Biliary Excretion of CPT-11 and Its Metabolites after Intravenous Administration of Carboxylate Form of

CPT-11 (100 ug) into Rats

Each point represents the mean with S.D. of 3 determinations.

SN-38-Glu O HV-H kI Z 7 b k&5 Lz &
ZOMEICHERERICIE L. —F%, CPT-11 1)L
RFEDIIEZHE GO CPT-11 & SN-38 D fH{
PRI S 7 b R SR OMIC AR L 7.
BN AHE S 2172 SN-38-Glu 13 5 P 6 1 &
S TCSN-38 L7025, HHFIZE > THEND SN-38-
Glu lZEIERORK 7%, T 2MLEN
TOY70—FELUTHEELGOHM, S FAEA
WX BIBNDORRE, O &5 ik SN-38 DI 2l 2
LZHTEEOHHIET 5NDH, WHLELS

ToBEMY 7o—F& U T, itz L
SN-38-Glu % B kit 8% & O RSN ITHRM & & 5 4%
MEZBNS.

AN 770 T7H LA (sulfobromophtha-
lein; BSP) (3 HIEH 2 HRY & Ui W F e A
LT bcRESNS. ZOEYOPRIIZIZY
FCBMERTHDLI ML AEEL TS Eh
5,9 Mrp2 i&{x T2 12 & % Dubin—-Johnson JE &
HOZMICHWSZENTE%.10 £/ BSP 3%
DL L NHETHPRETH O, RPBITHRD TH7R
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Table 1. Comparison of Biliary Excretion of CPT-11 and Its Metabolites after i.v. Administrations of CPT-11 Lactone and Carboxy-
late Forms (100 ug/body) in Rats

SN-38-Glu CPT-11 SN-38
Compound
Xbile 0—1hr Xbile 0—3hr Xbile 0—1hr Xbile 0—3hr Xbile 0—1hr Xbile 0—3hr
ug
CPT-11 lactone 15.7£1.77 28.1£2.50 7.92+1.22 12.6£0.92 1.53+0.24 3.34+0.39
CPT-11 carboxylate 3.90+0.14* 10.1+£1.73* 36.6+4.55* 40.4+6.63* 6.11+0.35* 7.34+0.42*

CPT-11 (100 ug/body) was injected through the femoral vein. Bile specimens were collected at the specified times. Each value represents the cumulative
amounts excreted into bile over periods 0 to 3 hr. Each value is the mean with S.D. * p<{0.05 vs i.v. administration of lactone form.
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Fig. 4. Effect of Sulfobromophthalein on the Biliary Excretion of SN-38-Glu and SN-38 after CPT-11 Administration
CPT-11 (500 ug/body) was injected through the femoral vein in the presence or absence of sulfobromophthalein (20 mg/body). Each point represents the
mean with S.D. of 4 determinations. *p<(0.05 compared with absence of sulfobromophthalein.

W,

CPT-11 & BSP A& G L= 5H&, TNn5D
{E&7H Mrp2 OFE & U TRV HEGEE THS
L, CPT-11 O#EMNEE S N2 JEEMENE Z 5N
%,

CPT-11 K U2 OARE P AT A Bt & TR A Bt
EVD 2DDOHMREZRED I EaMEINTY
%, ARETIX CPT-11 &2 DY D HT T HEit 2
BEIRAICHEL, KPR 7 FEE2 2 & TH
ENOEYORBEEMT 27 T O—F &t L7z,

BSP (20mg) % CPT-11 &Pt L 7= %55, SN-

38-Glu OfHEN S OHEMIIEREICHE ST N, 180 4
FTOREEMEIZN40% T THHRI SN D Z &R
IN/z (Fig. 4). Z3ITH L SN-38 @ fH T H it
W3 B EMNGED SN, ZOEFINI VD
DThH-oT.

/- EREICHBNTH 15, 30, 60, 120 9 TD
SN-38-Glu Il &1L, BSP 12 X % JHHEt L %=
WWEDILSEBAONSERRE EAPBEBI N, —
#, SN-3BIZDWTIFAREARBH I N>k
(Fig. 5). BSP iZ& > T SN-38-Glu O If i 13 |k
AIT2000, ZOEWDOEEIIK < KEMES &
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Fig. 5. Effect of Sulfobromophthalein on the Plasma Concentration of SN-38-Glu (A) and SN-38 (B) after CPT-11 Administration
CPT-11 (500 ug/body) was injected through the femoral vein in the presence or absence of sulphobromophthalein (20 mg/body) . Each point represents the
mean with S.D. of 4 determinations. *p<0.05 compared with absence of sulfobromophthalein.

NWZENS, WAEKRTH DR MO DHEMEI
SN-38 [T RFHEEIC A S M NWIEFEERVWEEZZ BN
%. F72SN38 DEREDOEITIZEAEALNT,
SN-38 [fii L ~N)VHERE D 7= D D% 5 B i I /IR
THEODDOEEZ SN,

BSP % CPT-11 & [R5 L /= & & D SN-38-Glu
J2 X SN-38 @ CL bile @ j# 4> % Fig. 6 {2~ L 7=,
SN-38 @ CL bile (Fig. 6(B)) 13T/l TH
> 7= MDIZ%F L SN-38-Glu @ CL bile I3 HZITIEF L
7z,

2-3. E®  CPT-11 £ 0RBWZIEICHH
HiZHEtE N5 2 EnmEIN TN S, 1V CPT-11
VIR IZ B W THEPEAH Y SN-38 ITA#H S, =
SV 0 gl % Z I FTEED 720y SN-38-Glu
ERODEVFR A TN S, T D SN-38-Glu 135
WHTEIC & - THid & X 41 SN-38 & 72 0 Rz 5|
FRITIENRFEINT NS, 51D AFE TS, SN-
38-Glu D HF kit 2 HHd 5 2 Lick > THE
INT® SN-38 Bl ZMA 5 Z & & HMIZ CPT-11
KO OREY O RSB %2 5 7 s AR E 1))
NF IR T TR U 7=

CPT-11 D57 h 2 KZE#G5 L d & D SN-38-
Glu O fHH- R PE &L, CPT-11 % SN-38 {Z LLNEH
ZlCRERMEEZRLUEZ. Mmp2 1327V 7 0 s
RO IEREEROHY =4 > 238 L, CPT-11 &
VZDR#YD N T > AR—F —~OFFIEIZDON

TIZ CPT-11 % SN-38 &£ D % SN-38-Glu 735 < &
HEInsZEnHEINTNS, 3719 CPT-11 &
SN-38 DAIIVARFIIKRE T b AREnEN DM
TP & 2 JE U 7245 %, CPT-11 & SN-38 137
IWARF IR E LU TERICHEMHICH SN, Zh
5 DFERIE CPT-11 & SN-38 DL IE5 7 b U8R
DKEALD L IF 10 fZD/KELICEK B 77 0F
1 RILIZES T, EB6HT7 A KE L THANER
@O CHME NS Z&Z2 R L TW5S,

CPT-11 & SN-38 @ 1)L iR F 2 )V AR D P 536 1
W57 hARKDFIN T EARE S, 19 Ky gLk
), EENZEDEIZT 7 N RO ETO
HITHONTWS, 719 REFFRTIE IR F )UK
DEREIZDONWTHMF L. CPT-11 57 k24K D
FIBROEEZW S T-DIZ, CPT-11 H)ILARFII
KE5 L, 57 N MROBROFEZBS LEE
TR L. CPT-11 DIV RFIINAEZERET S
Z &k > T, CPT-11 O HH HEii &1 SN-38-
Glu % SN-38 [Tt RZF L <KL /. CPT-11 &
SN-38 D IV IR F 2 IVRIZ T 7 b ARIZEE X Mrp2
OHEMENLDENWI ENHEIN TS, B9 L
o T, SEOFEEE, CPT-11 H)LRF VA
ERHLEEE, SRR IND KD BH
< Mrp2 IZFEGEE S NV PRt S N2 b 0 &
bihsb. —F, CPT-11 D HIIVKRFIIKREHREG L
7256 @ SN-38-Glu D HEitE, CPT-11 D Z
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Fig. 6. Biliary Excretion Clearance of SN-38-Glu (A) and SN-38 (B) after CPT-11 Administration
CPT-11 (500 ug/body) was injected through the femoral vein in the presence or absence of sulfobromophthalein (20 mg/body) . The CL bile values were calcu-
lated from the values shown in Figs. 4 and 5. Each value represents the mean with S.D. of 4 determinations. *p<{0.05 compared with absence of sul-

fobromophthalein.

MR GREHBLAERICKTLE 2028
SN-38 725 SN-38-Glu N UGP1A1 IZ X 2 &7,
SN-38 & CPT-11 HIVARF 2 VKD RE R PRI X
STIKTFLED D EEZ SN,

BSP iZ & % CPT-11 # 5% @ SN-38 & SN-38-
Glu DEREZ#MRET L7z, ZOfE%E, BSP IX SN-38-
Glu OJEVT kit 2 AR ICHEL 2. BSP IZX % SN-
38-Glu @ fiH ¥ HEi FH 2212 & > T SN-38-Glu O If 1
LRXIWVIFERLZ., ZOHZEICEL> T SN-38-Glu
® AUC 13 KL CLbile lZ{E FL7/=. LaL,
BSP {2 & - T SN-38 ® AUC & CL bile 1323k L 7
Moz, TN HHESE D BSP 13 SN-38-Glu A3 fH
PEMZ K TIHE AP S N2 R & 50 2
5 ENRBINT. BSP 1L CPT-11 & [FIKFICH%
BNz ZLicky, ilEEIREETIEL L
75<, SN-38-Glu OJHVFHEM &2 nic k> Tl &
ZEN5SN38 L2 GHMOEEZINAS Z &
MEZS5NS. CPT-11 OFGITHEELE E XA
RA T EARERGTHZETE VNV /0=y —
TEMA CPT-11 IZ K5 EFHED FHRiEHH TS 2
ENHEINTNDS, 50 Z N5 O HEREEC R

HAInTWwsl, BSPOHHAEMEAGDOESZ &
T, BEICHTIEENHNEEZISICHDD L
NI NS.

3. 7w MBICEIT S SN-38 DFEB K TV Caco-
2 FARE A~ DER Y A

HALE D SN-38 I3, HLHE b A eIz pe
EELIEHIL, ZHITXDEEDKSY - BfRE
REMOSHEERTHICEDLALD 5.

Z DHLE EERMIENDREE P <7Dk
NEFENEBEINTNWED, ZNS5OLETH T
FIFRIEZ BB TE N> EMDH >/ & T,
SN-38 DHILENZES), FHWRIGEFE DR FH7s
ANZZALDEANMBEELERS>TND, T I TAE
TlE, HEENTOIBFNMEIC XS SN-38 NDFH
BN OREEZ KD HNT, 7 v M/NGHE&D)
Fr B U8 Caco-2 #il i 2 F W CIHALE Mg~
SN-38 D EFEREELIC DWW THRETL 72

3-1. /A%  Caco-2 13, passage 45-58 D H D
W, BT, J5E 37°C, 5% CO, FFE R A >
FaRN—F—HNTHW, 5 HEICHAEEZIT-S
7. RIx, 0.25% KU 72 2-0.02% EDTA/CMF
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-PBS THlifllz n#t%, LW I I XITHEMEL T
f1o7=.

Culture medium Z1%, 10%FBS (56°C T 1 KFfH
JE@E{), 0.1mM NEAA, 2mM L-glutamine x TN
100 IU/ml penicillin-100 g/ ml streptomycin % fill 2
7= DMEM (Sigma Chemical Co.) Zfff L /=.

Caco-2 I, 6 well fz O transwell {Z cell density 6
X105/cm? THEREL 7=, HUDIAAEBRIZIX, 4—TH
MBEEREEL, 1006327 T MNZELKESG
well 2L 7=.

Mo % > )87 B, BSA ZEHEY >Ny &
L, Lowry {EICH#EHLL TERE L 7=, 20 Wistar A1t
7w b &I =TIV, ESNITHIE L /NG Z
MU L 72/NBEoKE Uz A B g K Tk
b MU<KK&HLZHBSS TEMLA-DBIZ, B

Wil (ZEREED)  SREB T WD (EIEEER)
@b%h%hﬁmniefomoﬁat.moﬁo
NGO RTER NI E, NEW ZREE TG
L, ILEF v > N— ’Hw)ﬁw‘f: 2B, EEHIT
37°C & K 95%0,-5% CO, IR N AZ @A LITH
7z. F&Wﬁﬁﬂ@éi@%a&%é IAEEEMNT, HEHS
1D % it % & % G G R ANZ [F U < 37°C TR
THW/z HBSS & 5ml A, #il»T HBSS &3
KHANZ g 2 Sml AT, SN-38 DiFE LR % H
L7, 27U > 27 1& HBSS 7 5 200 ul §°
D, EBBBEE, 150%, L T300%»513
30 S EIC 120 S £ Tfro 72,

ATP #4518 E1Z, 10mM NaF : 10 mM NaN; =

1:1&72% K51 HBSS TR L, #EBFEBRIALE
ANCHMNZ Sml DA T20 07>/, ZO&E
DY T, BRI ZEZEICAN, 90 &
FT& LU/ HBSS RUEWIX pH 7.4 IZFH%L,
ST D SN-38 JEEE L 25 uM (5% DMSO/HBSS)
ELT.
BT oEiEEldRORXITK0RD 7.
Papp::dQ/dt-l/(A» Co0)

Q: i, CO:AEIRE 25um), A: R
(1.78 cm?)

Mfe 2 37°C THE L CH W7z HBSS TH 4,
HBSS 1ml &Y = )VIZMA 37°C FCT15 7 L
1>FaxX—2 3L, HBSS ZREL TMHRFL
<37C THHRL THBWEERK 1ml 2 A, 37°C
TTI10 7 B0 AR E 2.

HL DA A FEBRK THFIZ, ice cold HBSS T 2 [Hl#
%L 7=#%, INNaOH 0.5ml 2% ™7 =)L x 30
Sy PA BRI 2 RS B/~ 0512 INHCL0.5 ml 2
AHPFE R, MlEFRRZRIRILBL<EXY T
#1271, 10000 rpm, 10 73 CiErL, EiED 50 ul
ZEHTEIC, WL 100ul 2 HPLC HOY > 7
V&L=, £7=, ATP #5186, 10 mM NaF :
10 mM NaN;=1:1 725X 512 HBSS THE L,
TLA T FaR=2a &Y I Iml D
MATIT> 7=, HEEBRTIE, HERPICHER S
LY B RTREICRDEDICHEIET, MDA
AHFEBR RO FIETIT > 7z,

322, HR O EBITBU DM S R
(serosal-to-mucosal: S-to-M) \® SN-38 D&%
FEIEI 2y & 4E ] (mucosal-to-serosal: M-to-S) &
U THERICKRE M7=, —F, ZERicBnTiZ
FEAEENN ST (Fig. 7).

T ZT, EBIZBT L EAMEDZEEIZDNT
AEICME L. AT UL pH A2 (LS B/
EZ A, SN-38 D4rilh (S-to-M) 13&<EEEZT
mholz, LiLians, ATP HEBUEIZ K> T
ZOEEIIRKESK T LA (Table 2).

IN5DOT EMS, SN-38IREBICBNTDOAHY
WM TH B E, 51270 IZTOEREN
IR S5RVWHDD ATP KFINTH % T EHRE
N,

SN-38 PR D b T 2 AR—F — %5 NIT
THE0IC, EHENT O AR—F —ORE R UHE
#lick s %%LDmT@ﬁbt.%®%%,mm
DEBETHHI MFY > a2 (mitoxantrone), 2D
H 5 Wit PAH (p-aminohippuric acid)?? Kk Of > O
~N*% > K (probenecid),? P $ZE H (P-glycopro-
tein: P-gp/abcbl) OEE THBHXXFT /NI )L (ver-
apamil) 29 {X SN-38 D/MbICH L TIEFE A EZEE
Hxishotz. —J, BSPIIEFIZHIT % SN-38
Do HEITHE L2 (Table 3).

ATP K OREBBEICIHRDD T > AR —
Y —, §IRHOEABC h I AR—F—T73I1—
DOHIT, Z3E TIT SN-38 % SN-38-Glu, %@ﬁ
L&Y TdH S CPT-11 2T 5 Z ENHH S MNIT
> TW5 DL, P-gp, Mrpl, Mrp2 &% U* Berp TZ%
5.2 £, P-gpldzEfG *KJ:D%IEIH%% Iz, Wi
Mrp2 IZEIEEH LD B ZERFEHBICTL < ML T
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Fig. 7. Site Specificity of the Permeability of SN-38 in Rats
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Permeation of SN-38 (25 um) across the jejunum (A) and ileum (B) was evaluated by the using chamber method. The experimental solution was adjusted to

pH 7.4, and the temperature was maintained at 37°C. Each point represents the mean with S.D. of 4 determinations. **

to-serosal transport.

Table 2. Transport Characteristics of the Secretion of SN-38
in Rat Ileal Tissue

Papp S-to-M
(mucosal/serosa)  mhibitors x10°
(cm/s)
8.5/7.4 None 5.86+0.52
7.4/7.4 None 5.62+0.49
6.0/7.4 None 5.71+0.36
NaF/NaN3 Kk
7.4/7.4 (10 mm) 2.97+0.72

““‘S-to-M”’ refers to the serosal-to-mucosal direction. Permeation of
SN-38 (25 um) was measured at 37°C for 120 min. Each value is the mean
with S.D. of 3 to 4 determinations. ** p<(0.01, significantly different from
that in the absence of inhibitors.

Table 3. Effects of Various Compounds on the Secretion of
SN-38 in Rat Ileal Tissue

Relative uptake

Compound Concentration (% of control)
Control 100
Mitoxantrone 1 mm 93.1+6.23
BSP 0.2 mM 53.6+2.93**
PAH 1 mMm 100+4.36
Probenecid 1 mmMm 114+13.7
Verapamil 1 mm 96.3+8.17

“‘S-to-M”’ refers to the serosal-to-mucosal direction. Permeation of
SN-38 (25 um) was measured at 37°C for 120 min. Each value is the mean
with S.D. of 3 to 4 determinations. ** p<{0.01, significantly different from
that in the control.

%262 £/ BerpllBWTIE, B MBI T
Mrp2 EFEFEBEESML TS, LENo T,
A S 0 & 725 2 EEERIC BT 5 SN-38 DE

‘p<0.01, significantly different from mucosal-

7R WICIE, TO3FDORT P AR—F =S
WIS L TWASbDEEZ NS, 72D 5, I
R S [EISE M SN-38 WS b Z &I
X0, bBRMEEEENICRE L TRERZ SISk
ILzEEZLGND. O &I, BNMEORE
BREETH I EITESTH, CPT-11 K 5RICTAEL
LEIEHTH 5 Mz T2 A6 TERWEROD
1 DEHREINS.

/NI HELAR YD Fr & FH W 72 SN-38 D 3% 38 2Bk 0D i R
M5, [EGEO P GO % @I L Tk D 5k
RE5N. ZOEEETO SN-38 OHEHIITIE,
P-gp < Mrp2, Berp 78 E D ABC b T > AR —4 —
NG LTWSbDERBREINT. £ITIOHH
DAHNZALZEXOFMICHAT 5201, L0
FE/NEBERET)I & LT apical 112 P-gp K
Mrp2 O FBNHER S 1TV S Caco-2 & il Wik
2f1o72. TDFEE, Caco-2 2B % SN-38 DH
DAL 15 3 £ TEMAAMITHEML, M DOREKE
2R U7% (Fig. 8).

KIZ, Caco-2 IZHB1F 5 SN-38 DHLD A H D
KEE R U2, TORDIAAL 25uM £ T
DIREFFNIC BN TRIFIBRIIEED 5185 /-

HERBIGTIX, /N1 HU > (baicalin) 7% & $0
J#E AT SN-38 & K & 9% TR U THIHIZ) R
ERIETLHIENMMEINTNDS. Y ZONAL Y
>E, v o i Ea R T, SN-38-Glu » 5
SN-38 D NI 1C & 2 FAH % MG L TZ 0%
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Fig. 8. Uptake of SN-38 by Caco-2 Cells
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Cells were incubated for the indicated periods at 37°C (open circles) or 4°C (closed circles) with SN-38 (25 um) . Each value is the mean with S.D. of 3 determi-

nation.

REFBEL TNWBHEEZEZLHNTNWS, 20

UinU, SN-38 ML NICESE L SN ha
21, ZORRET T RZNHIT S 2 L1305
TERW, E2AD, KR Tl BRI 7R AE Z2 R
LTHBD, NAAY O FHEBHERIZ SN-38 £
ROMELEZEBICH L THMESNDZEN KA TN
Ll EHfRIND. TIT, RITSN-38 DHELD
AR HNA 1 > D a it Uiz,

ZORER, INA AU 2 I mM EHEFERICIZZE DR
ABIFIHK 60% £ THAL, /NA AU 2 1d SN-38 D
D IAAITH U TREKRGFICHET 2 Z EAVRSE
Nn7= (Fig. 9).

X2 DEDIAA ST 2 AR—F —DHE/HEA
DFE &R L 7z, BSP X SN-38 OH DA BT %t
LT, BEKEFEHNNDBWIEESREZRLEZ., —
B, BT A I EMITH L TRENEEE
KIEFT 70X K (probenecid), 2 organic anion
transporting polypeptide (OATP) OHZEXITH 5
7 F)NAZ F > (pravastatin), 3V Mrp2 O FHZEH(IZ
RAHBZENHEINTWE L NTOFH T >
(grepafloxacin) 32} SN-38 O HL D AAIZH L TiFE &
hEFEZEH 23> 7 (Table 4).

3-3. E®&  CPT-11 OH{LesFHEE A &

0 kit X 17z SN-38-Glu A flifu A S 41, SN-38 &
RO EEMRERET S LK D59 —F,
HLENICHEH & 7= SN-38 O —EBIZMEAIC L %
FREE AN /NG RERE D & OHEH B 0, > 7 O AR
V> ANZOHBZEMNA D EOMENH S, 1839 Z
D/NE S D SN-38 DHE =M A 5 T & THILE
HHEEZBBETELREENEASND. I T, /N
JBIZBT B SN-38 DM DNWTHRF L=, TD
FESE, BT3B WD THEB M2 S 5 I~ D SN-38
DFE ML, KA S SR & i U THEICKE
IfEZR L, NG REBIZHIRICHREDS N > AR—
Y —FEET B HEME N R S /2. RIT SN-38
DR & ZDHIE T RILF —ITDVTHFL
2. ZTOFER, SN-38 D/NEHWE ATP KEH T
HO pH FIEFENTH B ENRINTZ. IhbsD
MRIZZTO S ROF T IVA A 27 SN-38
EOLRNF—ERBRBREBNWIEERETEHDT
H5.

Berp 13 in vitro 12 3B W T il g © SN-38 %
WCBEET A ENHEINTNS. 2D £/~ Berp
W3NG B O G @D apical HICFHBL TW5S Z &N
WMEINTNS. 3 LnL, SN-38 O/NGZUAIC
Berp 235 ¢ A MIFBH S NI N TW AW, 22
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Fig. 9. Inhibitory Effects of Baicalin on the Uptake of SN-38 by Caco-2 Cells
The uptake of SN-38 (25 um) by Caco-2 cells was determined in the presence or absence of baicalin at designed concentrations. Each value is expressed as a per-
centage of the uptake in the absence of baicalin. Each value is the mean with S.D. of 3 to 4 determinations. **p<(0.01, significantly different from that in the absence

of baicalin.

Table 4. Effects of Various Compounds on the Uptake of
SN-38 by Caco-2 Cells

Relative uptake

Compound Concentration (% of control)
Control 100+18.9
BSP 0.05 mm 95.6+6.70
BSP 0.2 mMm 40.2+£9.95%*
BSP 1 mm 34.1+7.26**
Probenecid 1 mm 86.8+13.2
Pravastatin 1 mm 89.9+31.4
Grepafloxacin 1 mmMm 98.1+28.4

Cells were incubated with SN-38 (25 um) for 10 min at 37°C in the
presence or absence of inhibitors. Each value is the mean with S.D. of 3 to
5 determinations. ** p<(0.01, significantly different from control.

T, Berp OHEFAITHS I MFH > horaHW
T SN-38 OHEH &t L7223, FBHEMRITED S
Nigihol, TOEEDOI MY MO ORER
ImM T&H Y, SN-38 @ Berp 1259 % Km 20 &
DIEBNITEWVWRETH 72 ENS, SN-38 D/h
[ 53 W12 Berp 3B 5-9 % ATREMEIZ AR W & & ARIE
SN/, PAH N5 > AR—%—& Pgp 3T
FINF—KEN N T > AR—5—TdH 0 REIGICFHEH

LTWBIENHEINTNS. 2 s kT
ZAR—% —DHEHRL SN-38 DHHICEEE2 5 %
Bholz. TS DORERK D SN-38 DHEHIC PAH
RS AR—F —0P-gp HBEGE LR NI ENES
MmElro/=. —J, BSPIX SN-38 O #HEIC
TR L 722 &5 SN-38 DD E/a ki & LT,
Berp % P-gp, PAH k5 > AR —4 — &3 B D%
ROBEENEZ SN

Caco-2 HifLOE D AH DFERIZB W TH, SN-38
DD IABMN4C THEREIKTFTLZZENMS NS >
AR—F =N U lEROEENRE I N, K
IZ Caco-2 fifld~ ™ SN-38 D EL D AAIZH L T/NA
N> OEEERGUIZAER, N1 D) AXRERK
FFHIIZ SN-38 DD IABZZMHI Lz, ZDT &KX
DINA Y M B- 7)oy —EiE Mz
DI Tid7a<, SN-38 O/NEM 5 DI % H
A B AREMEDVRE S N, FEIE LG DGR 2RI
ZOMBIZLBDBDTHDEEAZLNSD. CPT-11
EHRFICTONIRY REHETZ LT, CPT-11
KX THIESRISINSBERETHZHS T LD
WEONDH D, ZHITIE SN-38 WINFHEMNRE S5 L
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TWBHREENH D EME, ORI RIZkS
SN-38 M HL D A A % Caco-2 flifin 2z H WEF L /=,
LU s, 7OXRY ROFEIHEEI AN
S 7=. —7, BSP % SN-38 ®HL D AAZHIHIL /-
Z &7/ 5, BSP Id SN-38-Glu @ g4 N IE~ D 43 3k
ZHHT BTN Tid7a <, SN-38 D/NGITILE &
WA BATEEMEDV R I Nz, TDOMD T = A Hiik
% &ELTMCTs #iE TN TIN5, 73 2T,
MCTs OB 5z 83 X<, MCT OHEAITH 5
T IINAZ F 230 2 FWWT SN-38 DHLD A B &
L7273, SN-38 DD ARITHEII s> Tz, |k
WL 7 X% R F/- MCT DHERTH - 72
TEDZARDLETEZDE, TIN5 DOH:HIL SN-38
DRI MCT MFEHEL TWRWZ EZ2RBTSHH
DTH5. £z, B MNBITBWT OATPs MH I
LTS ENHEINT NS, 38 £z OATP-
B (SLC21A9) M7 =A Ab&WzE b /NG b
fd @ apical HIOEZ B BRI E S EDOMEDH 5.3
LU, TIINZAEF A SN-38 DHLD A BT
BLlaholzZ EMB, OATP-B OB5HEES
n5.

4. TL&H

YR HMUNCEET 215G, (LEgisE
DHEREENIR LB HEE L BN 6 &R E L T
RTENEELERS.

— I, P ERBRT, BRSO EE LG
EREHHREOEDORETHEHIND 20, Z0F
BEMESHERER FERS. AU T h >
(CPT-11) 13 BHMH N DI NE NS FIHEEL,
IR DS —RINFE & U TS N TERD, —
B TIEEYEE DR IEZE RER < SNDFEOEEN
DELWTHIZFADEFNPREINTNS,
CPT-1 X7 ORI v THOEIIHIZOY—LA
DANKRFLIZAT T —HIZL> THEERBY
SN-38 ICAM S NPIEB IR E2FET 20, 20
SN-38 JH AR N FHIFIE E R E<frb>Tnd &
EZo6N5.

CPT-11 KO 2 OR#Y DT HE 28 2 = 51T
BHSMNZT 5720, v hZEHWGFEMITHREFL &,
ZORE, EH CPT-11135 7 b k&L THREX
N, ZOHE, %<1ESN-38-Glu &L THEMNS
INGEENICHE I NS Z ENRER I N, I
KU, CPT-11 DHIVARF IR ZEREG LIzEET

CPT-11 VAR F D IRDE D F FiE NI Pkt =
N, Mrp2 2 EDOBEKEY =4 > ik R OB 53R
I ko & &, CPT-11 U SN-38 D5
7 b ERBEIGIERNENRE, RIS OPRIEE E R E
SEAT B ENRBINTE.

BSP % CPT-11 &fOfH L7z #55%, SN-38-Glu O fH
s OPRIIIERICHESI N, Bk &ITR 40
%IZETHIHI S N/=A, SN-38 D fHV R Z 8 A
TAHMHEMICHE =, £z, 550756120 0FT
@ SN-38-Glu D il #)f&lZ, BSP OHFHICK D H
BEICER UL iz l, SN-38 ol fEhieldix
ENEB Loz, DIEDORERKD, SN-38 D
B HE 2% 2 J0 U IR FP R R R 1T K D RS &
PEHEE2 53D 1 DELT, BSP 0P, #E
KILKHAWSNTWSEEEBELGICKS -7V
0= —EHEFICK 2 HEN SN-38 O A4 >
EXOBRMITEEZEZ NS,

INBIZ BT D SN-38 DIBE DLW D D NWITE
PEN D SN-38 @D F Ml N DWIIZDNWT, /N
YR KO Caco-2 fifida FHNTHE L7z, ZDOREE,
SN-38 1Z[EIi5H C, ATP {KERRIMILEEAD
WHEREMNTEIET 5 Z LB SN L. ZOEGH
IZHB1F % SN-38 DREB M R iziE, FTF 2R
R—=F—DEELTVWSHDEEZLND. ZDZ
3, BRMEORERERITO ZEITE->TH,
CPT-11 # 5 ICECZRIEATH 5 TRz T2
IFEHTERNWI EZEKRL TWS, T7/4b5, i
5 EIIRE M SN-38 IS N5 2 &I
X0, bBRMEEEENICRE L TRERZ S &Sk
ZTIENHBHEZEZLNS.

HRBIG TBEAIN S EIBLGICEENSNA
Y 2T KDSN38 DR DIAAHICHT 8%
Caco-2 flifldzZ FHWKEt L7z, T OREE, N1 HhY
213 SN-38 D HL D A AT 3t U TIRERF I FHE
THIENRINGZ., 51T, BSP H SN-38 DHL
DIABHIZH LT, BEKRENN DBOHER R Z R
L7=. Mrp2 OHEE TH % BSP {J, SN-38 fHy 4t
EIHTHIEND TEARLS, BRIV TSD,
SN-38 DiEZ /N1 A1) > ERZFEOMGIRNFZRL
2. LED#ES &0, BSP I3 CPT-11 @ FHikt 5
D1DELTHNT I VLR BRGSO
5T LT, ZOMHEDENHIGFEINS.

SHOWR Z IR & T 5 EY B R A R EL G
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BrafEs B, T ALEEEIC X S RIER 2@
EEd 2 2 & T, BED QOL ZMEEMICHE LIS
WK ZEREILT 22 ENMEINS.

HEE AUTACHERE R E R B E R
IREEAIFL B EORRMETH D, EBREfTOITY
O TR R UL EBERITE#EHR U BT
ESC
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