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Usefulness of an Animal Model Using Cynomolgus Monkeys for
Prediction of Drug-drug Interaction in Humans

Akihito OGASAWARA

Abstract: It is important to assess the potential for drug candidates to cause drug-drug interactions (DDIs) during drug development.
This review describes the usefulness, based on our recent studies, of an animal model using cynomolgus monkeys for the prediction
of clinical DDIs caused by inhibition of cytochrome P450 (CYP) 3A, a major drug-metabolizing enzyme in humans. Following
oral dosing of midazolam (1 mg/kg) or simvastatin (20 mg/kg), typical substrates for CYP3A, to cynomolgus monkeys, the plasma
concentrations of the two drugs were significantly increased by coadministration of ketoconazole (oral: 5 mg/kg, 20 mg/kg), a typical
reversible inhibitor of human CYP3A. Furthermore, midazolam concentrations in plasma were significantly increased after
repeated oral dosing of macrolide antibiotics, erythromycin, clarithromycin or azithromycin, which are irreversible inhibitors of
human CYP3A. In addition, the effects of erythromycin and clarithromycin on the pharmacokinetics of midazolam were
maintained on the day after completion of treatment of the macrolide antibiotics. Thus, the results of the DDIs studies using
cynomolgus monkeys were similar to those in humans, suggesting that the cynomolgus monkey is a suitable animal model for the
prediction of clinical DDIs caused by CYP3A inhibition.
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Table 1 Kinetic parameters for the inhibition of
1’ -hydroxymidazolam formation by ketoconazole (KTZ),
itraconazole (ITZ), and fluconazole (FCZ).

Inhibition type Ki (uM)
Inhibitor ~ Microsome
Human  Monkey Human  Monkey
Liver Noncom  Noncom 0.032 0.025
KTZ
Intestine Noncom  Noncom 0.044 0.015
Liver Com Noncom 0.13 0.096
1TZ
Intestine Com Noncom 0.099 0.062
Liver Noncom Mixed 21 14
FCZ
Intestine Noncom Mixed 35 47

Each value represents the mean of duplicate measurements.

Noncom : noncompetitive, Com : competitive, Mixed :

mixed-type
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Fig. 1 Effect of oral coadministration of ketoconazole (®; 0
mg/kg, m; 5 mg/kg, a;20 mg/kg) on the plasma concentration
time profiles of midazolam after intravenous (A) and oral (B)
administration to monkeys at the doses of 0.3 and 1 mg/kg,
respectively. Each point represents the mean = S.D. of data
obtained from four monkeys, except where denoted. The point
with an asterisk indicates the mean = S.D. of three monkeys.

TH=T APV Y T BEFIRNE G LK, g
SEYVTAREETaY bu— L L RRETH - T, HIRH
BLINFEIF YT AE, EICHIKRO CYP3A (2L - TR
SR N ST D, Lieh-> T, ARGLMICE
W, &7 b3 — L ORF CYP3A IZx9 A BEEVEM 138
WMTHDLZ ERFBINT, —F, I¥ YT rERNEE
L7oHE, S XY T LD Cp BE W AUC ) 1F, 7 hat
—NVBEAEE (RO#&E, 5 £721320mgke) TELL k
AU, UEDORERNL, =4V NizBiFd7 hat
V= PP GO SRR BRI, EIS/MED CYP3A
FHEIZEEK LTV D Z EAR X T,
EMZBIFDIZY T AL Fat Yy — L oEYHE



26 NEIFBAN « =7 A P DTSR BB O & b ~DOAMEEIZBE 4 D HF5E

Table 2 Pharmacokinetic parameters of midazolam following intravenous (0.3 mg/kg) or oral (1 mg/kg) administration of
midazolam with a concomitant oral dose of vehicle or ketoconazole (5, 20 mg/kg).

Intravenous (midazolam, 0.3 mg/kg) Oral (midazolam, 1 mg/kg)
. +Ketoconazole +Ketoconazole . + Ketoconazole  + Ketoconazole
+ Vehicle + Vehicle
(5 mg/kg) (20 mg/kg) (5 mg/kg) (20 mg/kg)

Cinax (ng/mL) 8.1+£3.0 44.0+£23.4 64.5+43.9
Tonax (hr) 1.8+0.5 1.8+0.5 3.5+1.9
tin (hr) 1.7+1.1 1.3£0.2 1.6+0.3 1.1+0.2 1.0+0.1 2.4+0.4"
CL¢ (mL/hr/kg) 820+102 813+243 796+123
Vdg (mL/kg) 1043453 916+208 1104+128
AUC;,¢ (hr'ng/mL) 371+50 396120 384+60 20+4 117£73 434+148"
F 0.016+0.003 0.106+0.094 0.341+0.108"
Fy 0.696+0.038 0.699+0.090 0.705+0.046
Fags'Fg 0.023+0.005 0.164+0.163 0.485+0.153
Ratios (+ Ketoconazol/Vehicle)
Cnax 6.3+4.7 8.7+7.4
AUC,,¢ 6.0+£3.7 21.7+6.5
F 6.7£5.7 20.9+5.2
Fy 1.0+0.1 1.0£0.0
Fags'Fg 7.246.9 20.6+4.7

Each velue represents the mean = S.D. of four monkeys.
*p < 0.05, compared with the values in the monkeys coadministered with vehicle.

Table 3 Pharmacokinetic parameters of ketoconazole (KTZ)
following oral (5, 20 mg/kg) administration of KTZ
concomitant with midazolam (MDZ, 0.3 or 1 mg/kg).

~pm

3-Hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) &

KTZ MDZ T Connx t AUC;¢ TURERAEIED U N R L F AL AEKN R R 2 F Rt
(mg/kg) (hr) (ng/mL)  (hr) (hr'ng/mL) EIRMERHRIEE L CattR A ERHEA TS, v
5 oral 25410 41423 3.0£1.0 148288 NRABLFIGTNICT I N BRERETDLD 0 KT v
20 UmEZK® So6 3ae06 25602 247741185 THY . /NE LU 51T HMG-CoA LR RIH

; o2 s 2o 190590 %ﬁ@%ﬁﬁévyﬂz&%(%mmm%%éhtﬁﬁﬁ
20 O3mgke) 35410 5744470  29:0.5 2067973 ﬁf/ﬁﬁ ERIT D 25T ‘/%;?éﬁlji) FTIELE, 2 < O
T - RARBROAER NS S TH 2P, BITEA & LCER. %

Each value represents the mean + S.D. of four monkeys. BB P oIEh, EEAS DO & L CRESIRAREE A

WS Tn5, i, BERUHRARIE OFFESE T, CYP3A
FEERZET 25 L ARG LRI RT D 2 &
DG S Tn5 3,

UNRAETF UL, B MZBWTEIZCYP3AILL - T
3SHEORHY 37 KK, 37,5 -Uk FrFIfR,
6 -TX YV AF L AR IStk Bt A LCHE
MEnz 39, 20w, VoA ZF UL, CYPIA N
53 2 WY EERRRICBIT 57— 7o —>
ELTHREIN TS B MIBIT YU RAZF O
SRR L, CYP3A FHEERAB 57 haty —u
A RTaF AR EDT S — NV RPIEESE L O
WKELL Rz enmtan<Ttgsy 219 Bokek
DEIZBWTHFHEERD 2 WIIIFHER L > T D,

T T, H=7 A4 YD CYPIA FEICERE L7235 mA
HAEFMRBROAHMETMT 2720 =7 A Y ITBIT
HMAFER o NRAETFUOREICHT D haF Yy — 0
HELZHL, b hTHREINTODHMER LR L T,

ERZ. ¥ Y 7 258 IRNEL LRI B b TE
D, 7 batry = LB CYP3A [HENRE I T
5 (FhaFy—ApHAEE 200mg, 1 H 2 EES,
IV IFYTLADAUC KL bE—VIZH_THR S L
)30, ¥ v MBI haFY =t kI8 Y
F LD MIEHEREICKTT 2ERIZ. I 7Y 7 A2 # RN
HLEBLDLRAKRE LEZFOIZ) DRI NI &ERH
HEINTWD, 2FV, & MIBIFA7 haF Yy —ick
DHEERIX. =74 Be 0 /NG X ONFED
MATELTNDEZEEBEHRLTND, 0B, B hED
=AY NTHRD OGN b2ty — s LD R &
UV CYP3A (29 BIERICE T, 3R B VB A 7BR
ReDMAFER 7 h 25— LR (Table3, B b Cpa: 92
UM, B =7 A P Jb Coy 2 0.65 M) OEWIZHEER LTV 5
T EnHEEI N,

3. A=A YNIZE B VNRREF U OEABEIC
HEHT haF I -ILDRE



Remaining activity (% of control)

15 LTI A A 22 ol 60,23 -32 (2011) 27

3. 1. A=A BNIZBIFBLUNR2FUREICHE
59 3% CYP 5 FEDHE

H=0 AP VIZBT DV o NRAZF RS T 5
CYP N TREEHETT D720, B=7 AP ILOFE IOV
B u Y —AWgEHNT, R AZTF RGBT T
5 PEAESZ RS L ON R ERR 2T o1, V=7
AP TR T D N2 ZF UHHEMEIL, & b EFER,
CYP3A ORFBEIBALEATHD 7y hatry — izl v FEL
CPHFEENTE (Table 4), Fio, =7 A HILOIFhiEE &
WG 7 a Y — Al BiT 5 3 o N R ZF U REHE
PEIZ, b R EFEE, Hib F CYP3A U X MIEFIE F T
L<EA L7z (Fig.2), —F. itk F CYP2C8 B L Uik
k CYP2CY9 ¥ FIMBEEMBEED T 2 R 2 & F L ARHHENE
oW FnoI e Yy —AEJICBNChHLay ha—Lk
FRRETH T, UEDOHERNL, =74 P IZB T
VUNRAEF L, EIZCYPIA I TEans Z &
DRI STz,

Table 4 ICsy values of ketoconazole for simvastatin
metabolism in human and monkey microsomes.

Microsome 1Cso (UM)
Human Liver 0.023
Intestine 0.051
Monkey Liver 0.012
Intestine 0.007

Each value represents the mean of duplicate determinations.
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Fig. 2 Effects of anti-human CYP antisera on simvastatin
metabolism in human and monkey microsomes.

Before determining simvastatin metabolic activity, human and
monkey microsomes were pre-incubated at room temperature
for 20 min with 50 pL/mg or 200 pL/mg microsomal protein of
rabbit serum for human CYPs (2C8, 2C9, 3A4) or control
serum. Bars represent the mean of duplicate measurements.
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Fig. 3 Effects of oral coadministration of ketoconazole (®; 0
mg/kg, O; 20 mg/kg) on the plasma concentration-time
profiles of simvastatin after intravenous (A) and oral (B)
administration to monkeys at the doses of 1 and 20 mg/kg,
respectively. Each point represents the mean = S.D. of data
obtained from four monkeys, except where denoted. The points
with an asterisk indicate the mean = S.D. of three monkeys
or the mean of two monkeys.
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Table 5 Pharmacokinetic parameters of simvastatin following intravenous (1 mg/kg) or oral (20 mg/kg) administration of
simvastatin with a concomitant oral dose of vehicle or ketoconazole (20 mg/kg).

Intravenous (simvastatin, 1 mg/kg)

Oral (simvastatin, 20 mg/kg)

+ Vehicle

+ Ketoconazole

. + Ketoconazole
+ Vehicle

(20 mg/kg) (20 mg/kg)
Conax (ng/mL) 7.9£6.1 104.9+86.3
Tonax (hr) 5.042.6 4.0+2.3
tis (hr) 2.140.8 1.940.6 48423
CLo (mL/hr/kg) 1288110 1309110
Vdg, (mL/kg) 25674245 2770+507
AUC (hr'ng/mL) 773464 762468 120495 587+£343"
F 0.008+0.006 0.038+0.021"
Fy 0.52+0.04 0.52+0.04
Fags'Fg 0.016+0.013 0.075+0.042
Ratios (+ Ketoconazole/+ Vehicle)
Conax 12.9+4.6
AUC 1.0+0.1 6.3+2.6
F 6.3+2.6
Fy 1.00.1
FABS'FG 6.6+2.8

Each velue represents the mean = S.D. of four monkeys.

*p < 0.05, compared with the values in the monkeys coadministered with vehicle.

Table 6 Pharmacokinetic parameters of ketoconazole
following oral (20 mg/kg) administration of ketoconazole
concomitant with simvastatin (1 or 20 mg/kg).

Oral (ketoconazole, 20 mg/kg)

+ Simvastatin
(p.o., 20 mg/kg)

+ Simvastatin
>i.v., 1 mg/kg)

Conax (ng/mL) 719637 621569
Tonax (hr) 2.541.0 3.541.9
t (hr) 4.640.7 3.0£0.6
AUC  (hrng/mL) 1710£1325 21674814

Each value represents the mean = S.D. of four monkeys.
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WHITB3T/054 FRREVEDEE

R F 72 XA CYP I ARG T A2 &
W2 K o TA A # I ARSI 3 5B 5E A X,
mechanism-based inhibitor & & FEIEIL. F @ in vivo IZ31)
LEERZ, NEE SN CYP BEAEKRINDET
w95, Z D78, mechanism-based inhibitor |FfF %
DOMAEFREIZG 2 BN RKE EERREWEHIEIC
BEOLADBLNZ LD BRI T b [~ & 3K
W EAERTH D, BHBEMMEE ORISR CYP
EORREMEX. EIZ in vitro BRI TI 7 v Y — ASr D
A rFaN—Ta VRFREFR R CYP EMEO L)

(time-dependent inhibition : TDI) Z & L CFEMd 2,
I blz, FAREALEmN R AlHny e CYP BREMER 2
TH%E. MBI 2 EWH AR 2 EENIC TR 5
FEwmbWME SN TS, LM LAaRs, FERL invivo
TOEMZ RS 2121%, FHIEE® @ in vitro TDI 35k
TOREHALNT A —4% & MBI 2R HEEE L
ORI LA WIRE IFREO2E 7 VT 7 AT EDH DR
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EHEALSNDBRICLIZRM I VT 7 2A0EEG bW

WICRIEM L SN DBEFR O & MZIS1T D turnover rate % i Bl
RS 20ERH D | FEERRRBRICRB W T, 2hbeT

PRHERS AL D Z EIXEFICRETH S,

% Z T,k b CYP3A IZxd % #H 172 mechanism-based
inhibitor T D~/ 17 A NRIUVEYME (=) Ar~ A ¥
V.77V RAawA vy, TYAaYwA YY) #HWT,
A =2 A YLD CYPIA (T HEH Z in vitro B X W in
vivo (2 TR L 7=,

4. 1. ErBEUVIZIAYNIZEFDIEIHAISLT
-KBIEERICHT 2854 FRAEVEOER (7
HHIRREER)

ENBIOT =7 AP LOfFlESE b N/MMEI 7 v Y
—AESERNC &~ a T A RRPEWEDOI X
T 51 KBTS T 5 ICs & L7 (Table 7).
B, ARBRII~7 0 T4 FRIAEME O HR 72
CYP3A [AEEH ZFHMET 5720, I 7 vy —AlEp L~
rma oA RRVEMEDO T LA U FaX— g UiF
CYP3A DOl T 5 NADPH DOIEFELE FTITv, &5
IZ CYP3A IEMEIZSUGKFR 5 3 AN TIIE Lic, =2 A
PrickBidsx=y) 2aavf BRI An~v A v
C OB EEMI. b M TE T MEA 2 H
2b DO FETER] D 1Cso DAEREIL 2 FFLAINTH » 72,
—Ji. TV ARa~vA U OEEMNT WThoI ey
—AEZIZEBWTCHhO~ 7 v T RRPUEDE IS
THIL | BFLESR TSI 160 uM 128\ T 1 20%F2E T
HoT.

Table 7 ICs values of erythromycin, clarithromycin, and
azithromycin for 1’ -hydroxymidazolam formation in liver
and intestinal microsomes obtained from human and monkey.

ICsp (uM)
Macrolide Human Monkey
Liver Intestine Liver Intestine
Erythromycin 28 25 18 15
Clarithromycin 55 54 34 32
Azithromycin >160 >160 >160 >160

Each value represents the mean of two determinations.

4. 2. EFBEUHZIAHNIZEBTEIFIILT
-KEBEEHRICHT R 054 FRAEDMEDOER

(Time-dependent inhibition)

~ 7 a7 4 RRHUEWE O CYP3A T 2 RIEHEALIE
i e b= LrDI 7 a Yy — @5 EHN
7z in vitro BERIC TR L 72, £9°. w7 v J 4 NRIAE
WHE. NADPH 72 5 (NZ R 7 v Y — A5y & & e bR %
37CIZTA U Fa— 3 > L, CYP3A IZx9 2 RIEME
BBUS ZAT 2 7o, RUNT . BRI SOV D — & 4y B

L. 2% CYPIADEETH LI XY T L EETMIGHE
WCHI LT, BFET 5 CYP3A IEMEZHIE Lz, RiEHEAL
FOGKERM (f > F 2 _X— 3 VREE) 28RN, CYP3A
TEEOBRFREZREIC T 0y N2 & RFRIIRERE
FOSHRE 3 & OPREREE ICEKEL TR T %, 2hb %
EARER U BYREAR O & 1T 3 5 BT O RiEHE(L
TR TER kops Z R L= (Fig. 4A), S5, RiEMALE
EEHEERREORIZIT GR1D) OBBRNMIT D2
EMD, RIEHERT A =2 (K BEO Ko & FERIE
/N THRIEICTIEBIL THEIM L7 (Fig. 4B),

Kobs = Kinaet * [L/( K+ [I]) + kg &
Kinact D BRSPS 5

Ki s BT OfiRsEE

[ o PR A

kq : BHEFIFEGE T ORTEVE L AL B
(A)

slope : Kqpq

W
T,
g br—

Ln % Remaining Activity

4
o1uM
A3pM  AlopM
W30pM 0100 uM
3 I S N T PR 1 U N TR T T T |
0 5 10 15 20

Incubation time (min)

(B) 0.04mact | ___________________________.
0.03

0.02
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0.00¢——"F————FT——7 T+
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Inhibitor concentration (uM)

Fig. 4 Methods for the calculation of inactivation parameters,
kobs (A)a kinacta and KI (B)

To determine the inactivation kinetic constants for CYP3A, the
natural logarithm of the remaining MDZ 1’ -hydroxy activity
is plotted against the incubation time. The apparent inactivation
rate constant (K,ps) is determined from the slope of the initial
linear phase. Furthermore, the value of K is plotted against
the inhibitor concentrations, and the inactivation kinetic
parameters (Ki,..c and K;) were determined by the nonlinear
least-squares method

CYP3A (x4 B~ v T A RRHUAEWE O ARIEME(LR
TFA—KE Table8ICFE DT, 7TV Ru~A DN
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Table 8
microsomes obtained from human and monkey.

Inactivation kinetic parameters of erythromycin, clarithromycin, and azithromycin for CYP3A in liver and intestinal

Human Monkey
Liver Intestine Liver Intestine
Erythromycin
K (uM) 15.6 26.5 6.4 5.1
Kinact (min™) 0.0325 0.0218 0.0352 0.0123
Kinae/ K1 (107 min™-uM™) 2.1 0.8 5.5 2.4
ke (min) 0.0029 0.0116 0.0000 0.0054
Clarithromycin
K, (LM) 12.3 32.6 13.5 3.5
Kinact (min‘ ) 0.0425 0.0271 0.0325 0.0292
Kinae/ K1~ (107 min™-uM™) 3.5 0.8 24 8.3
ke ( _11_1}1_1_1_) _____________ 0.0075 0.0120 0.0000 0.0049
Azithromycin
K (uM) 449 1281 455 723
Kinact (min™) 0.0072 0.0093 0.0037 0.014
Kinao/ Kt~ (107 min-pM™) 0.016 0.0073 0.0081 0.020
Kq (min™") 0.0033 0.0056 0.0000 0.0030
Each value represents the mean of two determinations.
SO AYMFR 78— AFSHCBT B K B LK 1 NEIAYMEBT BV B TA FREVEWED in

Wb B MNFI 7 0 Y — AESIZEIT KR & RRE
T%otobﬂb&#%\ﬁ;74ﬁWL RSN =
A VD Ko/ K 1 WDTRD 7 1 Y — AESITRE N
TH e MIHATH 3 fFERE < CYP3A RNIEMALIERIX
b MIHERTH =7 A P THRND
770 ARYA T AZBELTHMEI 7 v Y — AT
B AEREZMHICEAENRZO b . ) A~ A T
LRI, =2 A YL TE BIZERV CYP3A RIEME(LIER
(Kinao/Kp) 2SHEFR S 72 (B b 2 0.8 x 107 min-uM™, &
=74 %N :83x10° minyM?), ZNHOFEEIT, =
AP MIZBF L =) ZAuvf BN 7Y 2w
ATUDKHR, BERD UI005 SEETHI LI
Mkt 5, 23, TV2B~YA D CYPIA RIEMAGIE
A, WFhoswfics W Thiio~2 a4 KRk
WEICHRTEL/NED 272, Uno DT NV—T1%, H
=7 A PN DOFEFMFKIZIIT D CYP S FFREDIEHL L~ L
% real-time RT-PCR (ZCHIE L, /MG THELL TV 5 CYP
yFFE L LT CYP22, CYP3A4, CYP3A5, CYP4FIl,
CYP4F12, 72 5 TNZ CYPAF45 2 fEiR LT 5 2, X 51
H =7 A YN OR CYPIA BB EIZ 5D D CYP3AS D
BSIE, B MIHANTRENVWZ EBHERINLTWS P,
F7-. & b CYP3A4 ® mechanism-based inhibitor (X7 /%
IBLIOZY 2w, ) T DR MET
CYP3AS LB 5Z L bWiESNTNDH Z Enb %37,
NG 71 Y — AESSICE W TR bR R
7Z21%, CYP3A 3 FREOFBEDEWICER L T2 FTHE
HbHEZ BN,

4. 3. h=H4HNIZBIHDTHIA54 FRIREDE
REZOBSHEOmMEDTI TS LBEDEE

LRI SN, E 71\

vivo TO/ERIE, mEF X 2T APREE A FRR2 25 L 7=,
~ruIA RRPUAEWEIL 15 mgkg 2 1 A 2@, 3 AR
BOBS Uiz, £72, 24V T 23bERERYS 7 B
(Day -7) . HiEWE#5-1 H H (Dayl) & 3 HH (Day3),
DICHIAWE 3 B 503 H (Day 4) £ 6 H 4 (Day9)
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Fig. 5 Effects of erythromycin (A), clarithromycin (B), and
azithromycin (C) on the plasma concentration- time profiles
of midazolam after oral administration (1 mg/kg) to
cynomolgus monkeys. Each point represents the mean £ S.D.
of data obtained from four monkeys. Plasma concentrations of
midazolam were below the lower limit of quantification (0.3
ng/mL) at 24 h after dosing during the azithromycin phase (C).
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Table 9 Pharmacokinetic parameters of midazolam following oral administration (1 mg/kg) of midazolam in the absence and
presence of erythromycin, clarithromycin, and azithromycin (15 mg/kg b.i.d. for 3 days).

Day-7 Day 1 Day 3 Day 4 Day 9
Ervih ; Coroe (ng/mL 28 169" 195 1417 28
rytomyein x (ng/mL) .7 71.3) (5.5) (1.2)
AUC (hr ng/mL) 116 597 747 633 80
©.1) (7.0) (7.3) 0.7)
Clarithromycin ~ Cy,y (ng/mL) 13 79 73 80 13
6.2) (5.9) 6.1) (1.0)
AUC (hr ng/mL) 35 197 323 244 34
(6.0) 9.9) (7.3) (1.1)
Azithromycin Cinax (ng/mL) 20 38 45 31 16
(2.0) (2.3) (1.6) 0.8)
AUC (hr ng/mL) 51 80 94 66 37
(1.6) (2.0) (1.4) 0.7)

Each value represents the geometric mean of four monkeys.

The values in parentheses represent the ratio to control values obtained on Day -7.
*p <0.05, **p <0.01, ***p < 0.001 compared with control values obtained on Day -7.

ENEFREO#ES (I mgkg) L7z, Fig. 512, 247
LEME T~ 0T A4 RREUVEWE &S LTk
DOIMER I Z YT MREHBRE R LT, £/, 34V T4
D PK /XT A—XH% Table 9IZF & DTz, W=7 AW NIC
BIAMEFRIFY T AREIL. v/ v T4 RRPUEYME
EREROERSTLZ LIk ELLS EF L (Fig 5),
) AR A T TV AL RENIT VA
a~A v RERGREE (Day 3) IZBIFA2IXY T A
D AUC %, =2 ha—/v (Day-7) IZHAT, 2R
7.04%, 9.9 fF, BT 2.0 5 LA L. Wb BAKER
THRDOLNTWDEIF YT LD AUC LHR(ZENEN 34
“44 65, 7065, RBNT 1.3 4%) FOLFERLE TH o T,
Fl, V2w BRI T RAav AL D
CYP3A HEEMIZ, ~7 v TF 4 FRIVAEWEOKERS
BT LA (Day 4) bFEL, I4 Y 740 AUC
Wb ay be—/ZRT 73 5 LA L7, Day 4
KBTIV 7 aBEEROMEF) 2~ A v
BLOZ 7V 2a~A v RBE (CENEN 0.0l M BLT
0.4 uM) 1E. Wb AIHH 72 CYP3A FRERERIFF O 1Cs
(Table 7. 15-34 uM) IZHARTE LSRN £ 225, Day
4IZBO NI~ 1T A FRIUVEME D CYP3A BRLESE
FIE CYP3A ORIEMAGITER T 2 Z & 3R s vz,
P3R5 B S IEAR I 3 1 B B s EAf LG o CYP BRELE
H oML, Eice MaEHE 7z in vitro 3R TiTH
NTHY ., EREEHOTREGIT D20, £2, T
I @ mechanism-based inhibitor (259 B EZ ML, & b &
BippZ Lb@iEIN TS, flxiX, & kN CYP3A ITH
% mechanism-based inhibitor T&H 5 I X7 7 I )LiL, T
v MZBWTIZ Y T AMUHHE M & Rl I S 5
ZEPHESNTWDIHOD =) Ru~v A BRI
FlAu~vA I Ty NFI e Y —ABGDOI XY

T LKEREIEMEICR LT TDI fE A/ RS20 2 & b
ENTWD Y, —F =4 ricBnT~vrasA
RRPUAEWE X, CYP3A (2% L TH 5 2 TDI ER % o%
Lz, F2, =0 AP NZBIT D~ 0T 4 RRAEY
BORIEHACIER Knee/K) 12, B b ERIZENZENLLET
Holz, TNLDORERIT, =7 A PNV TH LR
KB E MCBTL2EYHEEHOFREEZBET 5720
WAEHTHLZ L ETBT LD TH oI,

5. &

t NOCYPA T u—T73 Y THHIFY T L2BLVOY
VONARF B HNT =7 A VT IR BAE R
RN UAER, 2o oMIERE T, "l (X b=
FV =) BIORFWE CYP3A BHEHR (w7 naF4 K
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FRIRIZ 31T 5 3R BAE R OfERIEE TN 5 72 DIZH
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