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S TEF%

3R Replacement, Reduction, Refinement

Cavl.2 Voltage dependent sodium ion channel type 1.5

Crnax Maximum plasma concentration

ECG Electrocardiogram

FIH First in human

GLP Good laboratory practice

hERG human ether-a-go-go-related gene

ICso 50% inhibitory concentration

ICH International Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use

LC- Liquid chromatography-tandem mass spectrometry

MS/MS

LOEL The lowest observed effect level

MC Methylcellulose

Navl.5 Voltage dependent sodium ion channel type 1.5

PBS Phosphate-buffered saline

QTc Corrected QT interval

S.D. Standard deviation

SRM Selective reaction monitoring

TdP Torsades de pointes

Thax Time to reach maximum plasma concentration

TQT Thorough QT/QTec




B1E TR

ABFFE TR, BEOOHA A F v Xk U CHERMEZ R T34 (v
FLfHA A F v FVEEFRE) ORBERR T ~—Fty FOLER
(Electrocardiogram, ECOIZ X3 2B LML, /oty ~v—Fk v MC
BWTLEMICKET 2 HEIZR T 2 S BRWE O Mg TR 2 BRI N T
[FIER D DLAERFEHE 2N RE STV S MBEPRE & s 5 2 & T, BRI
Frv—Fky beb FEDVATFOLHA AT ¥ RAHERIH T HEHRO
M Lc, 2 X0 REBEW R T 22 ~—%y b2 AWLE
X FEAT O BIFEMF RPN 35 T D8 & st L7z,

EFMBAFICR N T, EHFREEARIIIEEREEO—2TH Y | FrITH
DS LEMSEIRCTH D b — R« K-7R7 > (torsades de pointes,
TdP) [T E DO EFE M OTHGHEROJRK & 725722, 3], & NI 5 TdP %
BUTITOAE T E S 4172 QT (QTo DIERE RS B 5 LT\ D Z EAlESh
TEVI4, 5, 6], 77006 TdP A X MEHFNIIHE R QT IEENE O HiLd
(Figure 1), =D 7=, EHKLBARE TIXICH A KZ A > 87[7, 8] L E14[9]
IZBW IR E X O KRR T QTe IEE/EHRMEI kD LT b,

Normal ECG wave (‘ | Torsades de Pointes (TdP) |

Figure 1 Typical ECG wave as normal (black), QTc prolonged (orange) and TdP



DEMOBAIITOMHMILERLERDJHA 4 F ¥ X ADREE L TE
v [10], FRIZHEAFEFEME QTe IERICTKE <83 5 D7) human ether-a-go-go-
related gene WERG) T ¥ XV OHEFETH D, FHE, & MIB1T 5 TdP BH AR
K& LTSGR 2R SNkl A L DOHEA| iz 1L astemizole,
terfenadine. cisapride 72 £ 134 CTifvy hERG PHEERAZA L T\ 5[4], 7=,

5 BIBMAKIFET MY 7 AF v b (Navl.5)=X° 1.2 BUBENAKGFE I L D A
F v 2L (Cavl 2L OAMIfICEFICHBL TBY . ZNbDA 4 F ¥ /L
DLE b~ 7B RS %4 U 5, Navl.5 [HE I QRS 1E<° PR fEDIEE
Cavl.2 P I3 PR MR DIERR QTc s & . TN ENEEREENRET ST

5[11],

= 3K S AT L A D ATEARMERHIGIZ 35\ TIX hERG 7 ¥ VB EAE FH OFF
MAEER SN TRY, ICH A KT 4 STB T{LAMD hERG F v % /L&
WK T DAEMZRHMI T2 Z RO bNnTE T, 612, EFIF hERG F¥
FRIZIMAZ, Navl.s X Cavl.2 (T S HEEM b & O G 72 AR Y
A 7 FHAf D MBENERNHEE STV D, Kramer B I35 LA 42 F v FVEFIC
X9 EIR T — % Z AW e it iE 2R L2, £, 2o i s
DDA F 2 F v F ST HFENET — & 2 H L Tk MLEKIC
T 21EM % TS 5 in silico 7R DR bH#EA TV H(138, 14, 15], Zh b
OLEXPHIEILS B E DA AEDRBE S, A RT7 A Ao IED#Em
nNoZENTRIND,

In vitro fHl°ZF OFERZIEH U7- 1n silico 7ML, BIZRHEZE D 4 H] B P& 2
BWTHEREIRR T vy Vi oMW a A7 V—2 7 07 N5 DHFA
RFEERTOHLHLEEZONDN, L LB RESY % A= in vivo LEXFEM



XEFE LA LAY OB G R IR OEMFMME L THEHETH L, FTH, 7
LA R =R EHE DA E— T A X =7 A P& AW TER SN
57 LAY =R BRIE, TR R T EW O LR 2 24 REETLL B CRIE T
BETHYH., MR EE2E D20 LEY DA — " —F— )L DA
IRART > v VRFHMERIRE CH D Z D, b EERREE L TESIT S
NTND, - T, EIRMLEDOIZEALEDOHIZENT Ty —A A b
—~ (FIH)#RERATC GLP @A T CEmE2[8l, o7 LA MU —iERi

2= S i BR S D WIS 12 6 1T 2 DA FHIE & L THURAMTIEH D b DD,
B = NA X =7 A YL E VT BRI D 72 D213 2 B ORI E
PWUETHLZ b, ERIIIERLEBEOMMICER TS Z LITNETH

D EMMBUN,

aErv—Fty ML HRY LV Oo—fTh5[16], ITHF, BIEETIE
JRADBEE SN TE Y [17], 2O/ REWD T2 | D8O PR ER Y E Rk Al
REZRIEE I & e D REMER B D (2 ~—F Tk v b ORET 250-400g F2
L B =T A XDK) 120, =2 A4 F LD 110 TH D), OERFHE~O
JERIZOW T HBRFINED 5T Y | LEFEHE COA AME R T XL
ZIVE THEETH o T AR T OIEE R B A Nz in vivo DEKIFHN 2L
EWRbO L5, BUEETIZ, 7V A M) —EXEHOMEDIARIZLY, B —7
WA XTI =7 A PV L RRRICRBER R T a2 ~—Fky FTHLOEMOD
HEHHEN FEETH 5 Z L [18], hERG T v R HEMEHNHELS . & MIBIT 5
QTc ZEEAEA N H 515 sotalol X° astemizole @ QTe EE/EANHEE £~
—Ft v b TRIBATRETH 5 Z £[19], EE thorough QT/QTe (TQT)FBR DL
PExtg & LT h MW B 5 moxifloxacin @ QTe ZEEAEFH oD i H g §& (7R 3 B
B R T2ty ~—Fky he b NCTRI%STHD Z &L BNHE I TE7=[20],



fit> T, hERG Fv VA EIZ L D QT IERIEAICOW T, atr~—Fky
FEHWHZETE FTOEHZTFRIFTREETH D Z EWRBRENTWD, L
L7aA 6| EBRORIENIZE TN 2 R MBI LS D% < 1T D LA
F o F XK L CTHER & FF ot R b 5 olzxt L, aEr~—Fky b
IZBW TS ILF LA A F v XV FIC L 2 0EMAE AT rTRE2 N 23T
BT b7, $RbbREEDAEICKT L aEr~—Fky P2V
DREMFHE O A HMEIZ OV T2 ITlRE S TRy, £ 2 TRIFZE TR, &
BO=IVF AT F v RV REROFEE T ~—F Y FOLER T
A—ZZRITTHELTML, FoO0EREFEIED DR ME P ERY
HEEA b MBI 2WE LT 5 2 L TEORUSMHEZFHE L7z, & OFHf
NS, EELBERICBT S aEry~—F®y b2 HW LB A H
P& fREt L7z,



W2E MG

BT O FERITR A ALE BRI #E T o 2 B EiRmE % B
ROBEATICBW TEYEBIEE L OB 58 B FIEEICIE D, 3R OFEHE
BE LTI L7,

H1ET B

Ktk aer~—%ty b (AR LTS E W, 658 (3-7 ki, &
H:255°369g) &7 L A MU —HIEMICHV, 588 (3-7 ikiin, {KHE : 296-373 g)
Z TK BN, &ETHOa®r~—F% v MIFEBNC, EAER 72 6 5 Bl
T GREE : 25-29°C, FHRHREE @ 30-70%. FEBAIKFH] @ 7:00-19:00, #A5UEIEL : 11-
20 B/ CAIHE L, BEREE (CMS-1IM. HAZ L 7S % 25g/A % 5
2 ETHBHOKE Uz, ERE T, 2 TOEMITIEH OBEFEHT ISR L,

T U A N —EWERLTIE Horii & OZSIEICHE - 72 [18], k2 ~—F
Ty b (AR LT HEASIICHERR 7 % X > (10-20 mglkg, 7 % X U 1E 5% 7
VH | 7V RERAS B LR TV (12 mglkg, BT 7 X —L 2%1E
SR, NA = VERRASHD) E AN G5 2 &L THAMEEL, Z0%A Y
TNT v QULLT) & BROEERIRE BN 2 2 & TR A iR L7z, B
frFicknwTatr~—tty POBEBENICT LA MY —%EH (Data
Sciences International, #= HD-S11)%#EHE L7z, MEREH I == — L &8

KEIRICH =2 L—a L, F0@EMHE B Z 5 1T 75082 E



AIREZe K O | BHMRTEMR A A2 TR S . BERR AR A A B TR IS EE LT,
BURAIE LTARR I L (Imglkg, N— U T —A TN A D&, Fioht
AEE L TR=vT v (3 HENLS DK 1.5 FHAL, BT b A 2=
VUG Vv, SRS & FTRTH 2O T 5 A% E CTRIKRNES:
L. Fifigi3de< &b 4 BROEEGMZE V2%, OHIZRET 595y
BEGBIOT LA MY —HIEICHEH LT,

FI3H REax ~—Ftky MIBIFALEXT LV A MY —HIE

Animal Room

Telemetry device Radio wave receiver Dataquest ART data

(implanted) Radio wave acquisition system

Data Sciences
International Inc.

HPL LS|

i BT E A EBRENY
PR BT FAHPLY 5| A Computer with
nm

armoset NOTOCORD-hem data analysis software

Conscious commo

Figure 2 lllustration of the telemetry measuring system of electrocardiogram
(ECG) in conscious telemetered common marmoset.

In advance, a telemetry device for ECG measurement was implanted in common marmosets,

and it was confirmed that the ECG could be measured without an excessive noise from the

telemetered common marmosets. The ECG was measured through the radio wave receiver

and recorded in a computer.

RERR T~—Fty MZBT 57 LA MY —O&EXKAESE OB %2
Figure 2 |27, 7 LA b U —XEREROIAL FAN 2 0 L. 4 18 [ LA Lo [al18 5]

MgmLlL-—atr~—%Fty MiZ2oWT, 7L X M) —HlIELEE (Data



Sciences International. 7 Dataquest ART data acquisition system)% >
CLHEX (1000Hz) % T EE S o T CEfellE L7z, RER K V1560 25 B
W7 —2I~—%ty MABr — VIRV SIT2ZER—FLVERVIAZL, PC
~ER LT, BRI E & L. RIEMIE T B mAaeE (25 g/H) - fakE L
Tz, EERLDBXAHGESNEa®Ey~—Fy MZ, 1 A 1[E, 3 AL kK%
ARG 25 2 LT BRI DIRE 21T - 72, K (0.6% A F /vt m
— AR 0.6%MC) & %\ T 0.5%MC ([T KBRS 2 VifiR & 2 TR S & 72
5% %, 5 mL/kg ORGARRETHRAIREO®KE Lz, &5 MHETRGRTRIZH
TE LB OREICESETHH L, #9RWE O IZ I W TEFE— O fEE
m=3)% A\, 1 EEOEEHRE BV TR & O BEMER 5 Lz, — ik
Re, I, DB K OVDERANT A= B R—=XZRE > TWDH Z & R L T
Mo GEEZEE L, 7 LA MY —DERAE IR ER G 0D L 2
A2 B & G% D7 < &b 25 BefitR & CTHMi L7z, BUS L7 LEXT — 213
NOTOCORD-hem data analysis software (Notocord Systems SAS) % H T,
F LXK U BN T 153057 DL ERETEIZ DWW TLERM AN T A — 2 iz
WREL, TN 6O FHEE LT RR HFE., PR ERRE. QRS il LU QT IR & &

E Lz, AR aE s ~—F %y bOERZE Figure 3 1IR77,

RR

Sl e o

N
R
U —

QT

Figure 3 Typical ECG wave forms
PQRS and Tend Were manually determined.
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QTe 1 Holzgrefe & DEIEICHE- T, FROREZH T 1B LB L
7=[21],

log (QTc) =1log (QT) - B (log (RR) — log (RRyep)

RRret 1 Honda HDOMWFIZH D L D2, 2Fr~—Fk v FOLIHEHEO RR
i & L CTHREFEML 400msec (042K & LT 150bpm) & L72[22], BiEZRET S
2, 7T LA MY —IEICHN D2 TOEMIZI\N T, FANgERy S mLE T
T 24 ML Lo LERZRE L, BEfRT S/ QT FFE & O PR FIBIZOW
T T LI EEEFE L, 82 & 12 100 8o QT kK& O PR i@
DT —Z N TEOEIFEMR L E, ZOHEEEZBEE L, 7V A MY —Hl
ENWHER L7z 6 BHICH T HBMEIZLL T O®mY) Th o7, BIE : 0.454, 0.458,

0.523, 0.562, 0.566, 0.634,

At

FECRWTEEHMEIE R & Lo 7oy, B0k 2 #ERE 42 HRY T
JER OuEfe © 7 A BRI L o —RIERZE=4 U 7 LT,

I BT, $r bR, OEBIFEAR A% Tablel 127

Table1 Summary of used test article, the dose level, and each ECG measurement

time point

Test article D(%‘:’S /Ikee’/)el ECG %R?B/Sé%g(r)gg)pomts
Sotalol hydrochloride (Sotacl)bl5’k1?, ) 1,2,4,8,24
Astemizole 0, 3, 10, 30 1,2,4,6,24
Flecainide acetate salt (Flec%|r?|d1e5}:4?, ) 1,2,4,6,24
Quinidine sulfate salt dihydrate (o, 02 #9740 ) 1,2,4,6,24
Verapamil hydrochloride (Ve(r)aplasm?lo kl?f)f) 1,2,4,6,24
Terfenadine 0, 30, 100, 300 1,2,4,6,24

11



54 H BRI R R E

BB E R A i G4 O AR EERNE 1L, AR E O L PR U
FEME RS 5 O e v —F Yy FEAHWTER L, TLA Y
—EEHHDIAL TN Z I L TRV aEr~—FE v MZ, 0.5%MC (Z#
BRIE % VR 80 D WITIRE S 7o i 5% 5 mL/kg OF G755 CIRiR 1 5
U7oo B URBRIE O 5 i B 34 LR — O flfR (n=3) % AW TR &2 D
RIS G- U, SR E R 5%, Table2 |Z/R T REmUITIBWNT, ~/XY
NU 7 ATRBE U7V ERE KON 25 & D0 26 77— VU OiEHEHE VT, AR
BRERARZ S MK 249 0.8 mL £REX L 7=, $REX L 72 fiiif 2 1.6 mL F = — 712 L,
iM% 30 2y LAWIZIR LAy BEGRY 1600xg, 10 47, 4°C) L TR A 4572, MmAEILR
FERIE £ T-80C THEIRIE Lz, AW lBE, 58, B I OumEhis
Wy B i I TE F S % Table2 (277,

Table 2 Summary of the dose level and time points for plasma exposure level
measurement of each test article

Dose level Plasma exposure

Test article (mg/kg) measu(F\errB%g_ﬂglsee )points
Sotalol hydrochloride (Sotacl)bF’klEl), ) 1,2,4,8
Astemizole 0, 3,10, 30 1,2,4,6
Flecainide acetate salt (Flec%ir?fd%as’fi ) 1,2,4
Quinidine sulfate salt dihydrate (Qu?ﬁigigg’gzg’c) 1,2,4,6
Verapamil hydrochloride (Ve?é[}z?rh?lo’kl??‘f) 1,2,4,6
Terfenadine 0, 30, 100, 300 1,2,4,6

MAEH @ sotalol, astemizole, desmethylastemizole, flecainide. quinidine,
verapamil 3 X O\ terfenadine #2113 LC-MS/MS THIE L7= (GF 2 =% 6 His

fE), 20-50 pL @I iE 4% 200 L O NAZ#ERR (1 pM @ phenytoin % & ¢

12



methanol) & B <{&& L., -20°C T 30 s3[M#{&E L7=, 1800xg T 10 4y fliz.0057
HET 2 2 & TR O X LR B ERE L, 2 OMRBIKAE KK T 3 A
FRL . LC-MS/MS TH#r L7z, il = &A@ Mg iR (Cmad) 3 £ Y Cmax £
FERFH] (Tmad Z 5L L 3 ERD FAEZ SR GHEZIT D Cnax 38 KV Tonax &
L7z, % b HiCHIE LB BB omigh &2 v s AR E2MNT, Tiid
Ak 0 AR ISR IR A T L7z,

unbound Cmax = total Cmax X (100 — serum protein binding ratio) / 100

5 Fi IMyEHZ N fEERAER KM IE S LT R AR Y B R
R

K I8

W E O 2 E v ~—F y MUFER Z 7R RITIANA ANV—T v M
firZhTiE (96 /X Equilibrium DIALYZER 10KD % v  (Harvard Bioscience
Inc)ZHWTHIE L7c, #BWHEEZGAT2~—FEy bliE (RE : 3.3 —
10 uM)#% Acceptor chamber (Z¥5J1 L. phosphate-buffered saline (PBS,
pH=7.4)% Donor chamber |ZiFI L7z, %O FHriEriiz 37°C TR 22 e,
=7 —vary FTArFaX—rard 5L CHInRELZEY . 0%k
Acceptor chamber H{#&® 10 uL. Z#Ht Y PBS 40 L. & JEA SH., F 72 Donor
chamber 1™ 40 pL # Y ~—<F+& v MJE 10 pL EIRE ST, 26D
PRI 300uL O NEE#E W (1 pM @ phenytoin £ 721% 1 uM @
sulfaphenazole % & ¢ methanol) # il X 7=t%. 1800xg T 10 iz 00 BEd 5
L THRBRT O X Ry BERE L, T OFRIKEZABEAKT 3 AR L.
LC-MS/MS T/opffr L7 (5 2 55 6 HiZ ), Z v 7 e RITROXZE T

BH L=,
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Protein blndlng I'atio = [1 - Adonor/ (4 X Aacceptor)] x 100

Adonor : Donor chamber KO —27 = U 7 (E L — 27 =) 7 | NI
WEMEDOE—27 1 7). Ascceptor : Acceptor chamber D ' — 27 = U 7 Lkt (5

WEE—27 =T | NEEMEO Y -7

o6 8 BREERIE TSI

Sotalol, astemizole, flecainide., quinidine, verapamil ¥ X O terfenadine
D EE T MS (API4000. API3200Qtrap & % \i% API5500Qtrap mass
spectrometer (Applied Biosystems, Foster City, CA) ¥ J 8 HPLC system
(Shimadzu 10A & %\ E Shimadzu 20A series (Shimadzu, Kyoto, Japan)) %
A7z LC-MS/MS THIE L7z, LC Oo#rskff: % Table 3 (27”4, LUTIZRIH
95 554D selective reaction monitoring (SRM) TA 4> &E =% — L 7=, (m/z:
precursor ion — product ion): sotalol (273.2 — 133.4), astemizole (459.4 —
135.2), desmethylastemizole (445.2 — 204.2), flecainide (415.1 — 301.2),
quinidine (325.4 — 79.1), verapamil (455.4 — 165.3), terfenadine (472.4 —

436.2), phenytoin (253.2 — 182.2) and sulfaphenazole (315.0 — 158.0).

14



Table 3 Liquid chromatography method of the compounds

) Mobile phase Gradient Flow rate Column Column
Compounds Experiment temperature
A B (mL/min) (°C)
o .
TK  0.1% formic acid in water 0/ formic acid 0.4 e 40
in acetonitrile
sotalol
5 ——
PB 0.1% formic acid in water 01’0 formic acid 0.4 e 40
in acetonitrile
10 mM ammonium acetate
temizole TK in water (pH 4.0) methanol b 0.4 f 40
10 mM ammonium acetate
PB in water (pH 4.0) methanol c 04 e 40
10 mM ammonium acetate
desmethylast TK in water (pH 4.0) methanol b 04 f 40
emizole PB 10 mﬁf\?}gg;()(gﬁrz ?)getate methanol c 0.4 e 40
10 mM ammonium acetate
ecainide TK in water (pH 4.0) methanol d 0.4 f 40
! 10 mM ammonium acetate
PB in water (pH 4.0) methanol c 0.4 e 40
10 mM ammonium
Linidine TK formate in water (pH 3.0) methanol d 04 f 40
q 10 mM ammonium acetate
PB in water (pH 4.0) methanol c 0.4 e 40
Tk~ |0mMammoniumacetate o000 b 0.4 f 40
verapamil in water (pH 4.0)
10 mM ammonium acetate
PB in water (pH 4.0) methanol c 0.4 e 40
Tk~ 0mMammoniumacetate o400 d 0.4 £ 40
terfenadine in water (pH 4.0)
10 mM ammonium acetate
PB in water (pH 4.0) methanol c 0.4 e 40

a: [min, B%] =0, 5]-[1, 5]-[3, 90]-[4, 90]-[4.1, 5]-[6, 5]

b: [min, B%] = [0, 20]-[0.3, 20]-[2.5, 90]-[3.7, 90]-[3.71, 20]-[5.5, 20]

¢: [min, B%] = [0, 5]-[2.5, 90]-[3.7, 90]-[3.71, 5]-[5, 5]

d: [min, B%] = [0, 10]-[0.3, 10]-[2.5, 90]-[3.7, 90]-[3.71, 10]-[5.5, 10]

e: Kinetex XB-C18 column (5 um particle size, 2.1x50 mm, Phenomenex, Torrance, CA, USA)
f: Unison UK-C18 columns (3 pm particle size, 2.0x20 mm, Imtakt, Kyoto, Japan)

HTHE RRHLET ik

Sotalol, astemizole, flecainide, quinidine, verapamil 3 X O terfenadine
DORBENFR Tt ~—Fy MIBITHLEXT LA Y —HIEIZHSWT,
FHERR OB LEX N T A — 2 TR R TR Ule, FHIER RIS

B 5 MAE BRI E IR 3 KX O T & o _ 7 fEERITFEEIC TR L7z,
FDEXNT A —=2%, BT LIS HERE RIS I W THARRE & PR E 2 i

15



B U748 & O T Dunnett DL EHEMRIE 21TV, A EKUEE 5% Ttk &
HIWT U 7o, WA B ZEREICIT SAS9.2 (Stat Preclinica, #A&t4# 7

AT FA—=arT T )ad—)E RN,
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BIE ~<NFLHPA Ay FryxNVEEROREaE  ~—F &y FOLER
x5 1ERH

B1HE FES

EEALBITEIC BT 2 0EMFH~D 2 E v~ —F kv FOFHMEICHOVWTZ
NETHLODHREEINTND, LOLARB L, BEOOLHA 42T v 3 LPE
REZ A T 2B OIER R FTRE NG MIT OV TR E N 2V, FEERORIFE
WFE TIIEE D LA A F v RVEEM 2= T /RethEn & 5 1E AR Ok
BEZHONT, & FOLERICKETZEL THT L ENPBRETH LD, Z
DIZOWTORFHIEETH D, LIS > T, RHFIETIIEE D LA A T
¥ R KE L TERR DT U A THFEEM 2777 6 {bE54. sotalol, astemizole,
flecainide, quinidine, verapamil 3 X O terfenadine DREE =€ ~—F & v
FOLERNT A= RIFTRELTM L, & MR THRESLTWD L
BREENAREaE~—FTEy MNZBWTHLRHAMRETH 2 0RF LT, =
no 6 (LEMITERIRIZBIT 2 DEXRERIAORENH Y . izl PEET —
X HBMARETH D Z LoD, AR CTERMEMEEH Oy ~—F Y
MR 2 W TR IRIRARN T o o v VRl O A P 2 REE S 5 7 0 D gl e
V=LA &R LT, ARBFZEIC B WD Tl P E R E S L L LA o
D EB LV hERG, Cavl.2 B X O Navl.5 (24 2 LEEME 4 Table 4 1278
B
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Table 4 Molecular weight and cardiac ion channel inhibitory potential of sotalol,
astemizole, desmethylastemizole, flecainide, quinidine, verapamil and

terfenadine.
. . 1Cs0 (LM)
Test article Molecular Weight Reference
hERG Cavl.2 Navl.5
Sotalol 272.4 1114 193.3 7013.9 [12]
Astemizole 458.6 0.0009 1.1 3.0 [12, 23]
Desmethylastemizole 4445 0.001 N.D. N.D. [23]
Flecainide 414.3 1.5 27.1 6.2 [12]
Quinidine 324.4 0.72 6.4 14.6 [12]
Verapamil 454.6 025 020 325 [12]
Terfenadine 471.7 0.0191 0.93 2.0 [12, 30]

ICsos reported by Zhou et al and Ando were determined in the manual patch clamp
system, whereas those by Kramer et al were in the automated patch clamp system.
N.D.: Not determined.
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Table 5 Aggregated ECG parameters of the vehicle control in absolute value (A)
and change from pre-value (B) in common marmosets

(A) Absolute value (B) Change from pre value
PR(msec) PR(msec)
Time post-dosing (hr) Time post-dosing (hr)
Time Pre 1 2 4 6 8 24 Total Time Pre 1 2 4 6 8 24 Total
N 18 18 18 18 15 3 18 108 N 0 18 18 18 15 3 18 90
Mean 50 50 50 50 51 52 51 50 Mean -0 0 0 1 1 0
S.D. 4 4 5 5 5 7 5 5 S.D. - 2 2 2 212 2
Max 56 56 57 57 55 58 56 58 Max - 5 3 3 6 26 6
Min 42 43 41 40 40 45 41 40 Min - -3 -3 -3 30 4 -4
QRS(msec) QRS(msec)
Time post-dosing (hr) Time post-dosing (hr)
Time Pre 1 2 4 6 8 24 Total Time Pre 1 2 4 6 8 24 Total
N 18 18 18 18 15 3 18 108 N 0 18 18 18 15 3 18 90
Mean 27 26 27 26 27 24 27 27 Mean -0 0 0 0 0 O 0
S.D. 2 2 2 2 2 3 3 2 S.D. -1 1 1 1 11 1
Max 29 29 29 29 30 27 29 30 Max -2 2 1 1 1 2 2
Min 22 22 21 22 21 21 20 20 Min - -1 -1 -1 -1 -1 -2 -2
QTc(msec) QTc(msec)
Time post-dosing (hr) Time post-dosing (hr)
Time Pre 1 2 4 6 8 24 Total Time Pre 1 2 4 6 8 24 Total
N 18 18 18 18 15 3 18 108 N - 18 18 18 15 3 18 90
Mean 146 144 145 143 148 143 148 145 Mean - 2 -1 31 0 2 -1
S.D. 11 11 13 12 13 10 14 12 S.D. - 4 5 4 5 76 5
Max 172 163 171 165 180 150 188 188 Max - 4 5 4 9 816 16
Min 123 115 115 117 132 131 133 115 Min - -10 -10 -10 -6 -6 -9  -10

All the vehicle control data (from 18 common marmosets) were aggregated at each time point.
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% 110 sotalol ®1EH (Figure 4)
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Figure 4 Effects of sotalol on ECG parameters in common marmosets

Time course of QTc, PR interval and QRS duration after oral administration of sotalol are
shown in absolute value (A) and in change from pre value (B). Closed symbols represent
statistically significant changes from the vehicle control at the time-matched measurement
point (p<0.05, compared to data from the vehicle-treated data). Data are presented as mean.
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% 2 1H astemizole DEH (Figure 5)

(A) 250 4 . 80 - . 45 4 .
stemizole / QTc Astemizole / PR Astemizole / QRS
§ 70 40
Er00 |
] 60 35
S B BB o s 6558 § »
T o
° b et
3 40 25 4
=
100 T r 30 T T 20 7 T
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Time after administration (hr) Time after administration (hr) Time after administration (hr)
(B) Tso Astemizole / QTc 20 Astemizole / PR 20 Astemizole / QRS
E
360 - 15 15
3 10
g 40 10
o 5
E 5
§20 0 <@ —
% — Oy
g 0 —aA -5 4 0 @3‘{}5_{; 1
=
o
20 4 T T T 10 - - - - -1 | T - . )
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24
Time after administration (hr) Time after administration (hr) Time after administration (hr)
O— Control
—— 3 mg/kg
—0— 10 mg/kg
—0—30 mg/kg

mean+2SD (Vehicle control data)

Figure 5 Effects of astemizole on ECG parameters in common marmosets

Time course of QTc, PR interval and QRS duration after oral administration of astemizole are
shown in absolute value (A) and in change from pre value (B). Closed symbols represent
statistically significant changes from the vehicle control at the time-matched measurement
point (p<0.05, compared to data from the vehicle-treated data). Data are presented as mean.
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% 318 flecainide D1EMA (Figure 6)
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Figure 6 Effects of flecainide on ECG parameters in common marmosets

Time course of QTc, PR interval and QRS duration after oral administration of flecainide are
shown in absolute value (A) and in change from pre value (B). Closed symbols represent
statistically significant changes from the vehicle control at the time-matched measurement
point (p<0.05, compared to data from the vehicle-treated data). Data are presented as mean.
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% 4 TH quinidine O{EA (Figure 7)
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Figure 7 Effects of quinidine on ECG parameters in common marmosets

Time course of QTc, PR interval and QRS duration after oral administration of quinidine are
shown in absolute value (A) and in change from pre value (B). Closed symbols represent
statistically significant changes from the vehicle control at the time-matched measurement
point (p<0.05, compared to data from the vehicle-treated data). #: Judged to be significant.
The symbols were filled since the changes noted in 2 common marmosets exceeded the
range of any vehicle control data, although, statistical analysis was not conducted. All data
are presented as mean.
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% 5 IH  verapamil O/EH (Figure 8)
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Figure 8 Effects of verapamil on ECG parameters in common marmosets

Time course of QTc, PR interval and QRS duration after oral administration of verapamil are
shown in absolute value (A) and in change from pre value (B). Closed symbols represent
statistically significant changes from the vehicle control at the time-matched measurement
point (p<0.05, compared to data from the vehicle-treated data). Data are presented as mean.
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% 6 I8 terfenadine OEH (Figure 9)
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Figure 9 Effects of terfenadine on ECG parameters in common marmosets

Time course of QTc, PR interval and QRS duration after oral administration of terfenadine
are shown in absolute value (A) and in change from pre value (B). Closed symbols represent
statistically significant changes from the vehicle control at the time-matched measurement
point (p<0.05, compared to data from the vehicle-treated data). Data are presented as mean.
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Table 6 Plasma exposure levels at each time point after oral administration of

test articles
Plasma exposure level (ng/mL)

) Time post-dosing Crmax Tmax

Test article Dose level hr e anr anr (ng/mL) (hr)
Sotalol 5 mg/kg 3235 4088 2779 1381 4088 2.0
15 mg/kg 4435 6619 6596 4029 6633 4.0

) Time post-dosing Crmax Tmax

Test article Dose level T ohr ahr o (ng/mL) (hr)
3 mg/kg 0.28 0.39 N.A. 0.24 0.39 3.0

Astemizole 10 mg/kg 5.8 2.8 1.6 1.3 5.8 1.0
30 mg/kg 31 22 14 11 31 2.7

3 mg/kg 3.4 2.7 1.3 1.3 3.4 1.0

Desmethylastemizole 10 mg/kg 15 11 6.7 8.8 16 2.7
30 mg/kg 61 49 31 26 61 1.0

5 mg/kg 84 71 19 N.D. 84 1.0

Flecainide 15 mg/kg 1353 1337 612 N.D. 1407 1.7
45 mg/kg 4090 3897 3337 N.D. 4140 1.3

5 mg/kg 476 520 315 178 520 1.7

Quinidine 25 mg/kg 1553 1827 1307 848 1827 2.0
120 mg/kg 2700 2473 2170 1717 2700 1.0

15 mg/kg 176 71 25 11 176 1.0

Verapamil 50 mg/kg 599 287 106 51 599 1.0
150 mg/kg 1567 999 568 474 1567 1.0

30 mg/kg 12 8.7 7.2 6.2 13 2.7

Terfenadine 100 mg/kg 34 45 36 29 48 2.7
300 mg/kg 57 97 131 93 135 33

Data are presented as mean of 3 animal’'s data. N.A.: Not applicable. N.D.: No data.

Table 7 Test articles serum protein binding ratio in common marmosets
Plasma protein binding ratio

Test article in common marmoset (%)
Sotalol 5.2
Astemizole 99.2
Desmethylastemizole 98.1
Flecainide 55.6
Quinidine 91.1
Verapamil 97.1
Terfenadine 99.6
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Table 8 Plasma unbound levels of test articles at ECG parameters changed
condition in common marmosets, beagle dogs, cynomolgus monkeys,

and human
Plasma levels showing the ECG .
Changed Ratio
Test article ECG changes (ng/mL) M7 Reference
parameter CM H D&M CM/H D&M
QTc 1008 - ) D: [24]
Sotalol prolongation 3875 2996 (D) 3073 1.3-38 1.3 H: [4][25]
QTe D: [26]
Astemizole . 0.247 <0.0165 N.A. >14.5 N.C. M: [27]
prolongation H: [4][28]
QTc
prolongation 625 660 N.D. 1 N.C.
. PR D: [24]
Flecainide prolongation 1838 669 (D) 996 2.7 1.8 H: [29][30]
QRS
widening 1838 669 (D) 256 2.7 7.2
QTc (D) 395 )
. 163 97-224 07-17 04-10 D:[26][31]
Quinidine  Profongation (M) 166 M: [27][32]
H: [4][30]
QRS (D) 908
widening 240 599 (M) N.D. 0.4 0.3
QTc :
. prolongation 45 N.A. N.D. N.C. N.C. D: [24]
Verapamil PR D176 H: [30]
. 45 94 (D) 17. 0.5 2.6 M: [27]
prolongation (M) N.D.
D: [33][34]
. QTc (D) 6.52 ;
Terfenadine prolongation 0.05 0.09 (M) NA. 0.6 0.008 l\c| [[1’215]3]

Data for common marmosets are based on the results of this study. Data for beagle dog,
cynomolgus monkeys and human are reported in the literature. N.A.: Not available due
to a lack of protein binding ratio data. N.D.: Not detected even at the highest dose. N.C.:
Not calculated. CM: Common marmoset, H: Human, D: Dog, M: Monkey.
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Figure 10 Plasma exposure relationships with multiple cardiac ion channel

inhibitor-induced change in ECG parameters in common marmoset.
Plasma exposure relationship with changes in ECG parameters, which were induced by
sotalol, astemizole+desmethylastemizole, flecainide, quinidine, verapamil or terfenadine,
were evaluated. The relationship with QTc is shown in the absolute value (A) or the
change from pre-value (B), with PR interval is shown in the absolute value (C) or the
change from pre-value (D), with QRS duration is shown in the absolute value (E) or the
change from pre-value (F). The closed symbols represent statistically significant changes
from vehicle control (p<0.05, compared with the vehicle-treated data). #: Judged as
significant since the changes noted in 2 common marmosets exceeded the range of any
vehicle control data, although the statistical analysis was not conducted.
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Figure 11 Relationship between ion channel inhibition and change in ECG

parameters (QTc (A), PR (B), QRS (C)) in common marmoset.
X axis shows a ratio of unbound plasma concentration / ICs, for each cardiac ion channel
and Y axis shows change from pre value in QTc, PR interval and QRS duration.
Astemizole+desmethylastemizole is not included for the relationship analysis with
Cav1.2 and Nav1.5 because ICso for Cav1.2 and Nav1.5 of desmethylastemizole have
not been reported. The closed symbols represent significant changes from vehicle
control. #: Judged as significant since the changes noted in 2 common marmosets
exceeded the range of any vehicle control data, although the statistical analysis was not
conducted.

axrv—Fky MBI ALEX T A —4221 L hERG, Cavl.2 B LW

Nav1.5 ICso (%13 5 & M AEFERS &G SR Y E IR E LL OFER % Figure 11 TR

35



7, Figure 11 @ X I LA 4> F v LD ICs0 (25T 2 FERE ST Y
BREOWAERL, T7hb5 X HIOBFENRKENZER LA 4T v 1L
MPEE SN TS, QTe ix hERG FAE & B <MHB L. % hERG ICs ® 1/10
Z R D IRFECILEBEICARER QTe IEEDFROLNDH Z LN LN E 725
7z —77. Cavl.2 PHEX Navl.5 fE & OFHBIEIAME T2 <. & F v R /Txt
4% 1Cs0 @ 1/1000 LA T D M PEREEIIC BT H AT RN B4 5 B
MR Sz, PRIFRRIZ Cavl.2 BRE & R<HHBA L. %#iZ Cavl.2 ICs0 @ 1/10
FREED D B A2 PRIEEDSRD bz, —J7, PR HEIX hERG LES
Navl.5 fRE & OFBIZBIfME CTRlro72, QRS IRIT Navl.s RFE R AMHBL,
Nav1.5 ICs0 @ 1/30 F2JE D i tH g R~ B B3 (S BEAR 152 G- ey oD 28 i D &
X HRE7R QRSIEEDNBOLND Z DL N E o7, —F, hERG [HFE
R Cavl.2 [HFE & OHBITAME T2 < | #l 21X, astemizole ¢ 5% +471Z hERG
F ¥ RUBAFESNIRETH QRS LR MGE® b7, £7- verapamil 514
4312 Cavl.2 F v RADBEEFEINTIRETYH QRS IERIFTFHRO o7,
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8 A

FTVIERISFHDO IE L ~v—F 1 v MIEERZROKG LIZEOLER T
A= EER L, HENCBIT 2 0BT A —X OEBZ R L=, £ Ok
2. PR, QRS E, QTc D& TIZEWTAEENIRD 57, i\ Tix
HNEEB R D720 2 & DR S LTz, RERHKER R ZB) I e o T2 b 00| JIE
SNTMERHEIZ BN TENTROLERANT A= HIE 52X NRE L, RIS
il R ER AR 2 R RO ERKRE Do Z e D, [EH2EDKE
SIHEREDOKE SITRRT DD LBFZZ bz, —FH, AMETEERZEC L 51X
LOEP/NIPoTelo®d, KU ERREICHBRME DO LB/ NT A —F ~DR 5
ERRHTTRER B TH D L B2 b, T, AEEICHW -~ L F LA 4
VT ¥ FVHEREOLER ST A — 2 ~OERIL AMEEZ FAWTZFHIO 5B LY
KM ED D5 VIEEL D 2 < OFMERE RISV TR Sz (Table 9), AAFZEIZES
WL, EBRORIBEM TR R T ORI M A4 Eik L. D EW a=3) DB & H
W G OT VA U ERALTEY ., 2 ORBCRIE BRI FH AR )28
BOREBRTH D, /- T, L0 HRHEIRHE OB, TRERH G ORER T H
WHNDRERF (=4, 7TV HRICBO T, AMEZ W23 & o ) o
ZTEV /NS DB BN,
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Table 9 Summary of the change in ECG parameters induced by multiple cardiac

channel inhibitors in common marmoset.
Number of time points at which

ECG LOEL (mg/kg)
Test article ECG change was noted
parameter A A A A
Sotalol QTc - 15 0 5
Astemizole QTc 30 30 3 4
QTc 45 15 3 4
Flecainide PR 45 45 2 3
QRS 45 45 3 3
QTc 50 10 4 5
Quinidine
QRS 50 50 2 1
) QTc 150 150 2 2
Verapamil
PR - 150 0 3
Terfenadine QTc 100 30 5 6

The lowest observed effect level for ECG parameter change by each test article and the
number of time points at which change in ECG parameter was noted are summarized. LOEL.:
the lowest observed effect level. A: Absolute value. A: Change from pre value.

I~ NVTF LA A F ¥ XNV EHETH 5 sotalol, astemizole, flecainide,
quinidine, verapamil ¥ X O terfenadine O RE € ~—F & v MIEITH
ODERINT A =2 ZxtT DIEHZ M Lo, £7o, SEBRMEN L OLEX ST 2
—HN B RF LB EEICB T 2P IR A MR ERE Y =€ ~v—
Ty P B M E=IAAXBDLWVETH =T APV LEHIET D LT, ZDORK
AL L7z, B MZBWTIL, verapamil Z &\ =2 TO/LAEMIZEB W T QTe
FEENHE SN TV D, 72 flecainide 35 & O verapamil (23 T PR IEE 723,
flecainide ¥ X OY quinidine {25\ C QRS iIEEN TN HE SN TV D, K
WFEZHRENT S, 2D DLER NI A—F BN ETRIHSNTEZ &b, =
Trv—Fty FEHWTIALFLEHA AT ¥ FVILFEOLEXICKT D

,T/E)ﬂ %‘_)gilzﬁﬁﬂﬁlé@g?) %) : (1_)_ 75§ﬁ%mu é ﬂfk_o
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QTc ERICEHL T, atr~—Tt vy MIBIT 2 E/IMEAE (LOEL) O
FIERE AR Cmax 2B MCB T 28E & T 2 & sotalol, flecainide,
quinidine 3 X O terfenadine DWW FHUZIBNTH 4 [FLUNTH 72 & 5B,
AL A P QTeiEEIZaEr~—F Yy hEHWEFEIZ L > T
+ THIATRE & B 2 Bz,

Astemizole (2 L5 QT IERIZHOWTIE, a2t ~—Fky FEk MIBWT
TER EICI 1T 2 i FigEE s K& < el LT\ =(14.5 (520 ), 2K E LT,
astemizole 7>5 desmethylastemizole ~DfCETEZEZ K A A[REMENH D03, LA
TOELIZLYBE L7, Desmethylastemizole ® hERG ICs0 /% 1.0 nM T&®
D, ZiE astemizole @ hERG ICs (0.9 nM) & [FIF2E T 5 7= 9 [23],
desmethylastemizole | astemizole ¢ 5% D QTc IERICHF G L TWH EE XL
N%, Table 10 |Z"d @Y, 2Er~—Fky b B, E=TAX I=
I AP NOEFIZENT QTe IEENFRD LN ZERIC S M IC astemizole &
A2 LL E @ desmethylastemizole MR ST\ 5, aE L ~v—FEy FD QTe
#ER LOEL (30 mg/kg) 28\ T, 1MAEH desmethylastemizole #83 E IX\V\ 3741
DOFHEREAUIC BV T H MBEF astemizole FRIEE D 2 EFEFE (astemizole FRJE
& : 31 ng/mL, desmethylastemizole #R¥2 : 61 ng/mL) ThH-7=DIZXf L, E
MZEWNT QTe ITEE N D H RO 4EH desmethylastemizole #3131
$Eh astemizole ¥IEE D 30 5Ll E (astemizole FAIE : 0.5 ng/mL UL,
desmethylastemizole #2JEFE : 7.7 ng/mL) TH 5 Z & 025 [28], HENTICHTEZE
NoLAREEMEDRH D, Ll b, b MIEBIT S desmethylastemizole & #
YN FEBRRDPAATH LD ETIRE TOHBILITE R 2T b DD,
astemizole 35 X 1" desmethylastemizole DS DORIEE & k925 L, a2

~—EFt vk (92ng/mL) & t + (8.2 ng/mL LLF) TILKIRE LT 10 580 Lo
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TEENRO SN2 &b, 1LY astemizole I L5 QTe ERICEAL T, =&
yv—Fky heb hETIHRBENRDHD EEZ DN, E—7 A XHDWNE
H =7 A4 B WZEBW T astemizole 35 L O desmethylastemizole O % > /37 fit
BEDPARHTH T2, E-FEARE TORBILTE R o723, MIRETO
EEZIZFTRETH Y |, astemizole REEICBWTiFa®sr~—Fky b, I =7
AYPLBLOE—T N A XICBNTREREFTRDON RN ST,
desmethylastemizole ## 1L R & < B2 5724 O, astemizole 8 L O
desmethylastemizole D& HAEIZE W TIIR X ZeqelifiL7e <. EAFEMEIT/N
SWEIZE—=I A X afr~—Fty b 1= APV Tholz, 1> T,
astemizole &£ 5% D QTc IERIZEHL T, aEr~—F& v MIb F LD ME
MEDAREER S Db OO, —BUSIHERMICHN LN D B =27 A B L
OB =7 A Y v & [ARRE DR TRl A AIRE Th D Z L SRR S T,

Table 10 Plasma concentration of astemizole and desmethylastemizole at QTc
prolonged dose in human, common marmoset, monkey and dog.

Unbound plasma concentration Total plasma concentration

Ref
Species (ng/mL) (ng/mL)
A D A D A+D
Human <0.0165 N.A. <0.5 7.7 <8.2 [4][28]
Common
0.247 1.15 31 61 92
marmoset
Cynomolgus
N.A. N.A. 10 230 240 [27]
monkey
Beagle dog N.A. N.A. 13 15 28 [26]

A: astemizole, D: desmethylastemizole, Ref: Reference, N.A.: Not available due to a lack of
protein binding ratio data

aEv—EFE Yy MIBWTERD LV verapamil 5% O QTe IEE X, E

M= AV NLEBLORE =70 XIZBWTIHE S TWH R, L LR
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5. ABFZEICB VT, EHAED verapamil % 5% OIMAEFIERE AR Cmax 45
ng/mL = 99 nM)i% hERG ICs0 (250 nM)[12]4FTICE THELTWE Z L5
(Figure 11), Z OIMHIEE T C QTe LR AR D Hilz Z LT S gEfliZ 2z,

L7 L. verapamil {Z hERG F v /L HLEREICNZ, QTe FEffiicHE595L%E
ZHN TS Cavl.2 [IEE LA LTS Z 55 (Table 3), liF v /L
DPHEINZFEE S LT, B MZBWTIE QTe 0L =E Mo EIcIE L A S
WELRNEBZLNTNDI36,37], 2 Er~v—Fty b TQTc EENHED L
NEFRKFE LT, RIBETFICL2ENRT NS, (KBEKT L QTe R DM
B FESDEBOEPEICE N THRESNATEY ., b MIBW TREBE
il 33-34°C FEJE DBEE ZARIAN F TEEE 72 QTe IER 2GR b T 5(38, 39,
40], AHFFEIZIB VT verapamil # 5%, 2°C & LA D REAK T 235580 H41TC
B, ELZOKRBET & QT IEENRHBE L T2 £ 6 (Figure 12),

ZOVEAN verapamil # 5% D QTc MERIZHG LIz wREMEDRN @V EEB X B
7o RIBAK T OREZEICIIE A ZE D D\ VI FEZE ST L, IRIE B S 50
RE AR & OFBEANRE SN TS, Fl2IX, B P THIUTRA LY HFAE R
EOFPMERERARE, (SRR ERE/RIEN R L) AR E WO ERIEAE T L
R < [41], FBHERITIBOTE, FEAIMEOBRIEAR o3 2 Bz tiEn =
JAYPNED Ty boFEn42], T b IR T IR m R AR E AR
EL R/ OEM O T RAE TR < NIRRT ICERT 2 QTe R b /NED
I EALRTNWEEZDOND, 2Fv—FEy MIk b E—=7 LA XEB
LI =7 AW L LT, KREN 1/200~1/10 BE LFIFEFIT/NETH DH T2
O, RIRK FIZBE T 2% QTe ERAEANE LT WEMFE TH S L Ex bz,
E— I NA XN =7 AP ZBWTIE, & b EFEBRIC verapamil (255 QTe
JERITHE STV RUN26, 27728 AWFFEICIB W TR b7z verapamil O
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QTc EEERIZzEr~—F% v b X o /N AREMW I BB 7. REIRT
TERICERT 2 “RETH D L EZ BT,

50 -
40 - o 5
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10 -
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-20

35 36 37 38 39 40
Body temperature (°C)

Figure 12 Relationship between QTc change and body temperature after
verapamil administration.

X axis shows body temperature and Y axis shows A values of QTc. QTc prolongation

was well associated with decrease in body temperature.

Terfenadine (2 X% QTc IERIZK LT, 2 ~v—FkEy hEE—7 LA X
TREBZMENER D Z L3RSz, Table 8 IZ/RTIEY , B —27 /1A X
WIZBWTIEFERE ST Cmax 6.52 ng/mL T QT IEENAE U EE X L=,
te b QTe JEERFOIEREARLM HiEEE (0.19 ng/mL) LV 30 524 E& <,
aFw—FLy MBI HEEM (0.05 ng/mL) &l LT 100 5L &,
72%. Toyoshima 5., B =7/ A X TIIHRIEE Cmax 181 ng/mL F T QTc %t
ERRBD BN L 2HE LTV [26], FIKIZRHTH 2, #EO®E»
BE—=INAXOREZERRBEINT WD, I=7 A FITHBNTIE
terfenadine OB G-1Z X o TIHERWER ORI TED 728 QTe IEE D FED B
TWRWRTTb DD, 58y CYP3A4 [REEM 28>0 b=y — 20+ 2%
Z & THRIBIE Cmax 2% 26 ng/mL £ CTEH L, QTe IEENRD 5TV 5[35],

aF L ~v—Fy MIBUWTIX, Terfenadine HMPEHIZ LY . BEE Cmax
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45 ng/mL 776 QTe IERDFBD LN TNWDL Z &b, =7 A4 P IVDORESZMEIT
aFyv—FRy NERRBRETHD Z ENRBINT, > T, QTe IR DK

SPEE RO EO e MEEIEOBLEN S, 'y ~v—Fky MIE—27 A
XH =7 A H NIV terfenadine (2 L 5 QTe MEREAEH ORIz L /-8 fE
ThdHEEZDNT,

Flecainide IZDW T, 2 ~—Ft& v b TIL QRS IEE R ENFEH BN D H
BB WT, Eot b EFBEOREICIKWT QTe EENFRD b /=D x5t
L, E=27 A XNZBNTIL QRS IR ENRBO LN L x5-& FOHEIC
WTH QTe IZZENFRD LTV W [24], Z OFEZAEDFIIAH TH 513,
aFv—Fky hTiEE b ERIREDOREEIZK VT, £72 hERG ICs i F
TIRENET DHEMICENT QTe IEEARBO LN TWNWDL Z L2 n, Kl
M CE TS EB X BT,

b MZEIT D PRIEEX Cavl.2 BAFERED TR flecainide 35 L U verapamil T
WEINTEY, atr~—Fky MIBWTbHHRRICHED bive, (EHEIC
FAIMAER IR A MEEA e~ —F Yy e b MBI DHRE L THET
e, ZOEIIMHBUAN (0.5 - 2.7 THY . & b EFEBREDRERIZIHNT
PRIEED N SN & & 2 bivic, AMFZEIZHW - Z Do Tide M
BITS PRIEEORENRL ., Flatr~—Fky hTh QTe R PR
HDOENDEWERGEIZBNTS PR HRICHT22ITRD bniknoTe, B
— 7 NA X EDIEIZBN TS PR AER RO ML PERER 2R & e el L 72 o 72
(1.8 - 2.6 fFOTEH), 7~ T, b MIBTHPREREHIF=E ~v—FEY

AW DERKGFHEIZ L > TTHHIFRETH D . ZDOREITE — 27 1A XUTH D

RN EDURIB S LT,
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b MZBT 5 QRS LR IT Navl.s FHERR DI flecainide 35 £ T quinidine
THEINTEBY, atr~v—FLy MZBWTHRERICEROD vz, TEHEI
B AMEPIHEEREEL o ~—F v M &b MBI DG & TH
ToHE, ZOETIMBUN (04-2.7()THV | FREEOEEIZL > T QRS I
BR@BOONIZEEZ BN, £ AFFRITH W2 DM O(LEH TiZe BT
®» QRS MEEDOHENEL . F/-atr~—Fky MIBWTH QTe IEE/R &

MO HLNLEWEEEIZBWTY QRS IEIZKT 2T O bivien o7,
B =7 A XL DHEIZIBWN TS, QRS IERFFO i1 F1IRER 12 K & 22 TefE X720
-7 (0.3- 7.2 5O, E->7T. & MIB T D QRS IERIEHIZ=Ey ~v—F
Ty FERAWEFHHIZ K> TPRIFTRETHY . TORMEIXE—T A XUTH L

RN EDRIB X LT,

AN F N TR B AL ER R T A — & i34 C i P B i
WZHEI L CRROH BTz, 2 QTe IERIZ DWW TIE hERG fHE L, PRIERICD
WX Cavl.2 fHE L, F£72 QRS IEKIZ DWW TIE Navl.5 [AE & O & WA
P BTz, Redfern & (X hERG [HE & QTe IERAZ DWW TEMERINCHHBEN H 5
EHELTEBY, 5612 hERG fHEE TdP BADOHMEIZOWTIT L Y EEH
(Z.hERG ICs0 & A RNIAE PIERE B TIR L & O TEHEAS 30 f5LL F (LA T TP
URZR7REWNE LTWS[4], F72F4 0 Systems Pharmacology F-15 D J 12
v, hERG [HEF & QTe R DOEEIRMHEIZOWVWTHBFNEAL TS,
Sotalol, dofetilide 3 L T} moxifloxacin % W= #E T, LAY Z & I2HER
RBOLNTZHLOD, BE—F A XTBW T 1-12% 0 hERG EifFLEIC LY
6 msec UL ED QTe IEED, #EH ANITB W T 1-19%LL O hERG &EiifLE S
£V 10 msec L ED QT IEENAE L D 2 ENHWE STV 5([25], AiF5EICE
WTC, aErv—EFkEy hTH hERG HE L B <AHEI L7- QTe IEE 2 F8 H i
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o2 L3l & —B 5, Eo. BARRGR 0L A X 5 11.0 msec LA
Eo QTe fEEIX, WTFNOLAEWICE W T b M IR &AM /M ERG
ICs0 tb2Y 0.1 FREEDIMHFIREE T80 biviz, AFEICE W T, QTe MEEFE
Bl D AR 72 hERG B FEICE R T 52 LI TE RV, 2l b
Er~v—Fty FOhERGHFICERT 5 QTe R T DEZERE PO
— N AXEHIR L TRES BRI AREIIENWEZ X bz, PR ERIT
Cavl.2 fHFE &, QRS R IE Navl.5 fHFE &L OMHER —KIICEDLN TEY ., £
DERM AR SOV TIE, flecainide, quinidine 35 L Of verapamil % T
MEtEhTWad, @ ATIE 5-7%D Navl.s fREIC LY 10%D QRS EE N E
U, 12-22%® Cavl.2 ~DILEMDFEAIZE D 10%D PRIEENAET H T &M
W I TW5HI30]l, AFFEICHNT, aFr~v—Fky FTH PR ERENR
Cavl.2 [HE L R<HMHBEIL., 72 QRS LKA Navl.s fAEFEE BRAMHELIZZ &
X, e E —Bd 5, ABFRICEV T, QRS TR’ H 5\ iE PR IEERED
Navl.5 [HEH 2D\ NT Cavl.2 FAEOREICE KT D Z LT TERWVA, A%
BV THEARE G RO BB 2 8 2 52 (4.5 msec PL L PR IERH LW
1.5 msec LA E®D QRS IEE)IZZE N FH Cavl.2 ICs50 35 L U Navl.5 ICs0 & 10 fi5
LLETRHIBB®EE FNoRBOLNTEZEnb, ZTROOFMEE%HIC > VW TaEr~
—Fty bt FBIRE—I LA XTBWTRE S BARDAHEMIIIRNEE
oI, - T, Ly ~—FEy MIBWTRD LNILERNT A —F 2

fbiE, & RRZOMOEMFE L RO A I = AL THELT b D LB BT,

AIFFRIZEBNT, AEBRLER ST A —FBDITE A EREERE 57—
DYE+2 SD.EZBR 2B TH -T2 Z LD, FEH PRI EN T 2 72V &
577 n DL I VERER A EE L2 AICB W T, BHAER GRO T — X & 3
LI FA4 T VT 2D 2 & T, et PRI E & RIFREE O ) & FF -
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THEBRWE OEROFEAHIET D Z ENARETH D Z N SNz, FEE
DOAIFEBFFEIITIE, (ERRI AL A OFEIZ 5720 | ARBFFE TR T2
DA G- ORBRE 5 2 ENENTD, ZOXIRT TA4T VT OESR
TEneBZx b,
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e

2

AKHFFEClE, B O~ LVF LA L F vy XA EKDaE  ~—FE Y |

DLEMNTT HEHZF L. €OfRZ W Te MOERICH T 2EHO

TRIPEIZ DWW TG LT,

ARWFTECBNT, IR D XD iR 21572,

1.

B

aErv—Fty FOLERNRT A —ZE AEICBW TR RMEER 2228
BT B2 Do T MIE STt B I oWV TIER & e B ZED TR
ST, BEHRMED D OZEEIZOW TUHEERZEIN N o Tz,

B MZBWTHE SN TV DR LT OFHA 42 F v RVLEEOER,
3725 sotalol, astemizole 35 XN terfenadine @ QTc MEEAEH.
flecainide ® PR #EE - QRS fEF - QTc ZEEAEA]. quinidine © QRS %E
£ - QTc it verapamil ® PR iEREIX, £ TaEr~v—Fk vy b2V
Tt sz,

aFrY—EEy MIBIT D EROER AT A —FE{KiX, astemizole
» QTe MR ZFRE, £ Tk b EFABREOMEETREICLNTRD S
niz,

astemizole ® QTc ZEE/EMIL, = ~—Fk v b, I=r A4V LB L
VB — 7 A XZBW TR E O MAEHIREIC BN TR bk,
aF v —FE vy MIBWT, verapamil #5-1% (RIS FVEFAICHE A3
L EBZBND R QTe IER MO bivlz, Thid/NUZsh)Z Ry
AR 2L TH D Z EBNRBEIN TN D,

FREDOLERRT A —Z EARIZOWT, MExHE 2 D72 & bl L, &
G-RHED B O bEZ W T3 Tid & 0 @ IC 2 b it S vz,
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7. aEUY—EEy MIBITHLER T A —FZ 0, AR IERE G B
WIRRFERATICA L, £ M2 OB TO®E L FRkIC, QTe
FERIZHOWTIZ hERG [HE L, PR ERIZHOW T Cavl.2 fHE L . QRS
FERAZ DWW TIE Navl.s fLE & mWHBE RO b,

8. TAEUV—ELY MIBUIAIHEERLEX/ T A—ZETAFEALEN

AR 57— 2 2 B5t LI RE2 B A 22 Th -T2,

WEOWFFEFERNS b MLERIC KIET BRI Th 5B DO~V F 0
AT F ¥ ANAEFERIZONT, RBEHR FaE~v—FLy FTlE b b
[FARDF ¢ RNV EFE A I = XL L > TREBROODERZERFBD D LB %
bz &b, atrv—Fty FEHWD Z & TEAB L OEELEML
B FTHEL D HLEREF ZEBEICTHT LI ENRRETHL EE X
b7z,

LU =7 A PR — 27 LA X & [EERIZ, astemizole (2 X % QTe
ERD X D A Z R TE RWERIIAFIET 2 Z LR Shiclon, i
TEPERGE DN R S D ATREME D & DAL B DRI I\ TR, TR < &Ffh
LT bneBZzx 6hi,

Flo, aEUY—FEY MIZOD/PNSWEREOTZO, v b, I=7A4% )L
FRE—=I N A XL VRBR T RECRLTWVWEEZ LIV, TORIRIKTIXLE
MRTA—=HBETHZ e, 3t ry~—Tty FEAVZOEXGEHL T
IR 2EH 2 RRFICEHMET 5 2 & 28, B F TOLEREHOTHIC
TLThdHLEZXBNT,
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RIEWFRIZ 31T 2.0 ERFHI O BAVZ, DA 4 F v R4 S EH
REALEYO e MOEMISHTL2HBETHT LI L THDLH, W ODRR
BRHLMNERolebDD, atr~—Fty FEHWIZOERFEIXZ OH
%2+ ICE#ER T 2 EMiffSnD, 2 Er~—Fky ML nvivo LEMF
A SN D E— T A X =7 A Y )L & g U CIRF /N 22 8 fE ¢
bHHZEnD, FEFTDRWEBRMERE TS in vivo DERFHEAFRETH Y |
MMATLER T A — 2 A DOF I TFARE G- D7 — 2 2 F T2 5ufi 2
WCHETTRE T 5 Z L VRIB S N2 2 End, aFr~—Fty haHNE
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