2. #k

b b U E R ROWTK-1HIRE A, s
iT. NaHCO, (2 mg/mL). HIAEWME (= U 1100
units/mL, A kL7 hwdf 00100 pgml), EAE
EET R Y A (200 pg/ml) BEUS6TTI05HEE
Bt LB mE (7> ~#FS : 002002A, JRH
Biosciences) % 10%HMT L 7= RPMIL6405 1% FH v C
CO, A rFa~—F— (5% CO,,37C) WTHIERL
ya

3. AEFIE
HWEMOWTK-1#ladige SIC LY BE—#aEic L
THlSE I BL, MIRRELHE (RAREAMRT
bE2 X105 8/mL, LT X10%EmL) LT
FGARAF I TF A viraiZ7 T A B L, HIER
BL 7L O BIEHCE 1 %HR L 24K MERTLEE L7,
TKAHG T2 L L BZAERBRBRUA ORI
DV, BT H, MRBRRO—EEHVT,
A= F =T 8 TRIREEZBIE L, MaRErER
OEEL L, By OMRERRIZ VTR, o
BEBICA, A1 >0MRMEIRE AV TRE
70, BRECRE U TEORERRRO—HEER L
T. ThENOERIZAW:, k. HEOQREIE1
BB TIT, RCERS 2ETo7,

4. R LU RSO ST

4BER MBS, BOLTEEZET, 0075 M KCI
KIER A X TEIR TERAEZITV, BER (4
S KIEERE=3 1 1, wv) EEBSICINA L, EBO
{1000~1500 rpm. #5%43) ICLDBEEHROEH % 2
F#YELLOL, i ROBERISFES T,
FORBIRE BERLETHOS N UDFICITEDH TH
BATAFIIACETL, MEEAEER LU, &
Ak a—FeL, BBREINI0 pgmlOT & I
AL VEEEATA P 7 ALICE T LG,
BEHAZIZ L A HUEFRMEL T C2000/000 & 7 0 DR
A4 2RO, 3 L U RMEE =L /o, i,
INEE & A BHIR OS2 [ET » 7o BB O A
ST, 2HBTIT o7 (1000HER/BE/HEED)

5. He@ikdostr

245 MMM T o0 2 BERAATIC . Te@ ka4 AliC AR
BEEO—SEER L, 3t I FEREBEN0.I
pgmLEARBEIICEML, BEETR, BREL
T, 3k (1000~1500 ;pm. 15 4y) . 0.075 M KCI
KT A, $B0DMIERAE ST -7, {RIRGE
%, EEW (A% /—: KEFEE=3 : 1. vv) %
ATHEEEFE L, $hEEREZBRL TEINCE
ELEOL, PREOBTERICERS S/ AREEik:
ASAFVFALICETL, BREHRE B, FRIL
TATA FEAEI vol% ¥ & (pH 68 DUIS
mol/L Y - EEE TR THIRFEM) CHRE L. 2000
FFHMRIZYWT, RAKBABEMHITELAEH
FRWTHELE, b, REGEEOZITIL2ETT-
B 1B HOERCSVTEREL, 1{88ico
 AWB TRV Lo (Q5HR/TEEERT),

6. FISHIEIZ L B o e Ry st

4RI ER, REEFEHEHOEARLIDZR KD
FHTAT A FERSERLL (20, 24831 K
ML), ERUEARZ L TOFATAHLEL, 5
WEOLEE (28 R, 436 bR . 1835 (8.
208 (M) BLUX ()] OBFEELFICORRFBE
T B EEFRAOECTI T H Halpha satellite DNAZ T —
7 (CEPTa—) kg TYFA¥—ar&ifo
foo 723, FISHEEIC L HEMIREOSATIL 2EITo 7
FERO 2[E B O TN T 1B TER L,
LT ic 4 EIFER LI-FISHO FiEE ik L7,

< HITALEE >

ERLI AT A R TFRED— D IEE (2 %
SSC/0.1%NP-40) 1281 (37°C. 3050 Li=db, 70,
85. 100% % / — /- TlhkEEd (£ 143) L. SRR
U7z, ZEMEHE (70% formamide2 X 8SC) (2R T
(73°C. 543 L. 70. 85, 100%= % / — /L CHALE
B (&1 L. wERBRELEL,

ATV FAF—ra >

A4 FTFRAEASCHATA K —v—mkiZ
R, EAOFENERICH L UHER (73C. 5)
SRFCEP7u—7 (10 pl) 28EE, EHichi—
7T A s, R A=l FE—L L, Th



FHHALHINELZRERBICAR, 37COA ¥ a
R—F —TI68W A TV FAE—ra rE{Fol,
R FEROERE, 2XSSCT5 oML, b 3i—
FIARFR LD, AT 7T 2%04X
SS5C/0.3%NP-40 (73°C, 24). 2 XSSC/0.1%NP-40
(|iE. 14y) BLU2XSSC (R, 17 TEh
ZhEed L. DAPI I 4 U < it Antifade I solution {10
ul) 2T L., HA—FF R80T, B8IE &
REMBIT CHEWMR 7 4 A7 — % R TN
(R 2RO 128 EoMis) % 10008 L.
ST a—FHEOL I AEEFHE L, k. Ay
T2CEP7 m—7 (Vysistt@) & ZNIOLRB LTHA
Lic7 404 — (VysistE) IIBLITOEY THD,
< EBRN T —T >

(alpha satellite DNA) :

2% (Orange), 4% (Green). 18% (Green}. 203
(Orange) . X {Aqua)

<FISH 7 4 /L4 —>

Quad Bandpass Filter Sets :
(DAPI/Aqua/Green/Orange)

Tripte Bandpass Filter Sets :
{Aqua/Green/Orange)

7. FISHIEIZ L B BHEEBE DT
INEEAILOVTCHL b PEREERRMN S -7 T
# % STARFISH 7 2 — 7 (Human Pan-Centromeric
Chromosome Paint-Cy3 label, Cambioft) # L, #ifik
DOFISHIE & ZEREDO FIETHAR B L UL T Y
HAF =g »EIT,DAPITH UV W ¥ —HReE L7z
b, HAHMSI T ToEiTof, a— FIELRE
TEBESOHED MZIC DT, BhE KL 7 F L BED /]
BofFEho LT

745, FISHIEIZ X 2 @K MEOSFE, 21
ToicERD S H1RIBAOY A2 T, 1HE
THEHE L.

8. TKEHMGF % fEEE & Lo geiRae SR3dan
QABERALELA T L% & BB (3 AR # TR

FRAR R O — B A VT 16 cells/welliZig 5 £ 212

M EBIERL, 2 =—BRE (TALTNPEIBL

UPE3) RBiH L7, F/-, MEETHEE L RERE
R TECoMERMEELHRIL, FREICBTD
HxEME (RSG) 2R L, LEHTIA (BR
BERAKET) TRIC. 2000 cells/well & 72 5 & 3 2R &
L., 3 pgmL bV ZdoF I (TFT) TTE
Riga L. 12F BICEAER o =—(TFTiittE = o =
—) OFREIFEHL, FRERBLTM L, HER
Bz onTiEe 77 Aazfn, &7 7 XTI-0&096
YT lL— b4t (BH8H) . TOMOLEEETIT
BRL17IRACDE2HOTL— RV, Ak,
TRERBEBIZHSOTH, PMERBOBRICESER
ERTHITV., 1HET1IEOLEBELIToI,

c. BRER
1. gk XU RARE D 7337

TFC24BE[HALER U 7o & IIERIFRGIZ AR SO
. 25 pg/mLTII40%OMERE R oT, DK
EFHT AT o gmL TABITHEML, 25 £ g/ml
THEDHEBRIIEL LT, ARLREERFELRD
HiLdedofs (Table 1), EMERBOHIZSWTIE, H
B MNEBERARED NS ugmlh HEOED
PEERTEAVIZHIN LY. (Table 1), MBCOZAITIL,
HEABMEOIR L A YBEHENA02 pg/mLOBEN
AR T HHROHBEESBEKRFMISHEMLIL
Ca, MRS (970%OHRE) 0.5 pg/ml
OBRETLAEERTAMRAA LM LE
(Table 1), Sy EHERAHIZ DV T b/ B 2 IRIFERBROD K
SHEERT L, 02 pp/mLOBENLEOERPREKTE
ElCHEi Lt (Table 1),

LlLE@ X 5. TFEMBCICE T B/MMEBERORAERK
FHICEALTRPPRELORGHEEFR LA LOO,
Y & ISR & RRICEEaRE T HTE
HEEREHELTREY, v AKFTRLLALEY
BREEREROZRERNT S Z LITHERh- T,

2. FISHIEZ L B/ iR

TFH &K UMBCIZ L 2 THRE S o/ MRS T K
A O(EEER) Raikas EMRE) bbbl
AETANEFHEETALHI0, v FEIRIERRNT 2
— 7 & AVEFISHEIL L 0/ MEROBEEOH E L



Table 1 Induction of micronucleated and mitotic cells in WTK-1 cells after 24 h treatment
Compound Concentration Cor;crgma'?tncell No.ofcells - onucleated cenis No- of cells Mitatic cells
(#g/mL} (% of control)  analyzed analyzed
Exp.1® Exp.2 Average Exp.1 Exp.2 Average Exp.1 Exp.2 Average
Trichlorfon 0 (DW,1%) 100 100 100 2000 12 12 120 2000 36 50 43
5 92 86 89 2000 17 B 125 2000 51 56 54
10 76 66 71 2000 18 15 165 2000 62 51 57
15 62 57 59 2000 56 95 755 2000 64 92 78
20 49 47 48 2000 69 47 580 2000 137 144 141
25 43 39 41 2000 72 70 710 2000 240 177 209
Carbendazim 0(DMSO, 1%) 100 100 100 2000 10 12 11.0 2000 55 37 46
0.1 103 99 101 2000 18 8 130 2000 38 29 34
02 97 92 95 2000 27 19 230 2000 51 66 59
0.3 80 87 83 2000 58 6 470 2000 115 108 12
04 84 70 77 2000 79 70 745 2000 222 239 231
0.5 72 72 72 2000 109 81 950 2000 362 273 318

a: Cell numbers were counted with a Coulter Counter.
b: Experiments were conducted twice (Exp.1 and Exp.2).

Table 2 Analysis of micronuclei hybridized with human pan-centromeri¢ chromosome probe in WTK-1

cells treated for 24 hr

Compound Concentration Concurrent FISH method No. of micronucleated cells/2000 cells
(ug/ml) ooty No_of MM No.of (%) analyzed FISH positive
analyzed positive MN {Estimation)
Trichtorfon 0 (DW,1%) 100 50 27 (54) 12 6.5
5 92 50 21 “2) 17 71
15 62 50 26 (52) 56 29.1
Carbendazim 0 (DMSO0, 1%) 100 50 17 (34) 10 34
0.2 97 50 14 (28) 27 7.6
03 80 50 28 (56) 58 325
BB L7z (Table 2}, ABEA LML L LA V/IMED 3. BROKKOSH

%‘é%ﬁi%ﬁ&f&wi&)ﬁ (TE:5 pg/mL, MBC: 0.2
g/mL) & AMEOFER R L AR (TF: 15 ug/mL,
MBC : 0.3 pg/mL) %BIRU TH#r LR, TREE
EHBEEZESLOTRLORBERIZB VLT L50%HTH% D
NEXNBEEEZ R LT, TRAEIC X 2 BFEEERS
B ORMIIERY i s o, MBCIZ2W T,
BE S RAT/MESRIE D BB IRTERDITIIN L 72 A3, TR
FRENEHEOR LB 5703 pgmlilB Ty,
FORERTFOEESBE L IZIER Ls6% ThoT,
FISHIEI L 0GB R Lo £ 5T
Bt s b BBEEA/DMZERT DBIEKE, TFS
S UMBC E BIZHBRO AT — R LT,

FISHIE D & & /Mo & B CABREE IS 0T, /b
WARA & RIRHC R G AR ER L, RAEROST
3 LT,

TFTRE L= WTK- RO & & A< E R,
#350% OAIRAY & R IER ML & R U467 OB .k $ C
Hotc, TFCHRET S L RERRcADRBAOMEEH
LR LT AHEMIBED LN LOD, EOAINE
IRt BREE L E— L7, F. it (A
#69AL L OMIE) DEEIZSWTHELRIIEL R
o, MBCTHE LICHA L RBRIC, BREEEo
SAITEE BB L 3E 8L, NESRBRINIR
BBV THRAKEOA LM RERITRD s
=7z, TFE MBCOAABRIEFE U B 2 [E U A ERSRED % A
TITo7, MBCALERE OB GE O T — FiZ47E T,



TFDE—FERRDIFRE L o1, iz, B UMkl
B G ER L 7R AL B OBEA T LIS, 47
BEIC LB 7 vERREDT,

4. FISHEEZ L A R@Eo B RE o
SERBICAVE 7 e —7 i, BEEEECORE
TE 5 Y@ ik B AELY) C & Halpha satellite DNAZ &
—TTCHAZ LMD, TRV FAORIBIRIEYH
TEREEOK, ThbbLERRNOSERAEOARR
BFRTEELLND, TRbL, 2ZHOBRAER (5
[ElIdNo. 2 35 L UNo. 4 e afk) FHAESHETGE.
TEH 2 EEBETCIRENLFNLRORLE 2EOV Y+
N (ERTABOV7FA) ELTRIEBERS, Eiz,
Bk L HREE (SEIINe.1S. No20k X UXEE
B ZHRASLEEEICE, B 2 #EFER T
2HOFEREEBR I FA L L HOEREEEFR S
IFN (BHSRAD A LTRSS, L
LK s, BEAELEBEIZETVWTRADL Y
FADEREL, HEEAE BRI TOE Y

R A LT, T, YT ADEERS
WIal Lok, REKOENENEZRETH L
NAfEL 425, WIK-IMIRZTFTHLEL, Noldl
No20k L UXBREED e -T2 A THH L%
iz, AEZREHMROBRIBOONAZ ST
M. No.2 ENo. 4@ EO T a—TEHToalr L
BEICIMEB R OB bR BRE R TH & R
HEmsmL, —oL i, Fu—ToEAS
DIV BETFRELIERNE A, BEMEMEESR
ER PR TR A h - o0t SRl » T,

FORAEShED o —7 5 AT HRERFERIZN
ML7 (Table 3), MBCOBAITIE, Fu—7 DA
G LB BEROERIT DR, REEHEIZ OV
THIRBITE L CEDMENEM LIS, Fiitea
JAIZ 2V TIZBARAHBRIIEB D b ivied o7 (Table 3),
BRaNT-EEEMBAD S STy, SO EREICAR
WLEBE L. TOREE S bICHE LITBE &
L-Saiomt TR Lo, £0#R,. TFTiINo. 2,

No. 4 3 L UiNo. |85 (i oD SLBUHE TR R 52 03 FS I ot B BY

Table 3 Analysis of chromosome numbers in WTK-1 interphase nuclei after 24 hr treatment using human

chromosome-specific DNA-probes

Compound Concentration No.of Probe No. of cells with combinations of signat numbers of chromosome No. 2 and No. 4

(ughl) — cls Nomal _Polypioid Aneuploid
Total Loss Gain
No.2 2 4 1 0 1 2 2 3 3 45 2 2
No.4 2 4 1 2 v 1 3 2 2 3 435
Trichlorfon 0 (DW, 1%) 1000 940 4 56 1 0 17 0 17 1 7 t 8 4
1000 925 12 63 | 0 13 0 8 0 5 1 3
15 1000 840 424+ 118** 3 [T 1] 17 5 8 0 30
Carbendazim 0 (DMSO, 1%) 1000 914 78 7 1 24 0 9 2 11 | 22 1
0.2 1000 872 4 124** 5 0 49 0 17 1 12 2 34 4
0.3 1000 817 10 173** 7 2 39 0 18 16 24 2 54 It
Compound Conceniration No.of Probe No.of cells with combinations of signal numbers of chromosome Np. 18, No. 20 and X
( go%?& ) el Normal  Pofyploid Aneuploid
Total Loss Gain
No.18 2 4 1 2 2 3 4 2 2 2 2
No.20 2 4 2 1 2 2 2 3 4 2 2
X 1 2 1 1 0 1 1 1 1 2 3
Trichlorfon 0 (DW, 1%) 1000 927 kN 70 g 7 4 28 1 B 0 9 1
1000 902 12+ 86 27 7 l 27 3 7 o] 14 0
15 1000 877 EL b 89 20 15 1] 39 1 2 0 11 |
Carbendazim 0 (DMSO, 1%) 1000 946 5 49 18 3 9 ! 1 0 1 0
0.2 1000 919 12 69 12 8 32 i 7 0 7 0
0.3 1000 858 10 132%*% 23 23 13 40 [ 10 1 20 1

* . Significantly different from solvent control (p<0.05, ¥ test)
** ; Significantly different from solvent control (p<0.01, ¥ test)



Table 4 Gene mutation assay at TK locus in WTK-1 cells treated for 24 hr

Concentration Expression Celi® Relative survival® (%)  RSG' RTG? Totalno.of  Mutation frequency® (x 10°%)
(ug/mL) o TN TPER PEI*WC) (%) (%) wells (WC)™ g c Total
ys) (%) d
(wee)
Trichlorfon
0 3 — —(154)  —(145)  — — 384(59) 783 165 (94.8,62.1)
0 3 100 100(146) 100(152) 100 100 384( 44) 459 16.2 776
5 3 100 126( 82) 83( 68) 84 70 192( 26) 59.7 35 94.5
15 3 65 88( 71) 102( 75) 55 56 192( 78)  260.5 14 174.4
25 3 44 8( 1) T8¢ 66) 5 4 192{ 40y 1019.0 6.0 1078.9
35 3 28 (N NT 0 NT 192( ® NT NT NT
Carbendazim
0 3 - —(54) —(1a4) — — 384( 57) 74.4 183 (92.7,103.4)
0 2 100 100(135)  100{144) 100 100 384( 63) 943 9.1 98.0
0.2 3 92 93( 69) 69{ 59) 92 63 192( 28) 90.9 31 1221
0.3 3 76 136( 81) 79¢ 64) 86 68 192( 33) 944 43 137.3
0.5 3 62 66( 57 46( 45) 72 33 192( 35) 151.7 10.3 2545
0.9 3 63 15( 18) 27( 30 21 6 192( 8% 624.6 70.5 1329.7

a: Relative cell number after treatment, b: Two plates for control and one plate for treatment groups were used,
¢: Plating efTiciency at day 0 (after treatment), d: No. of wells with colony, e: Plating efficiency at day 3,
f: Relative suspension growth, g: Relative total growth, h: Small colony, i: Large colony, j: Duplicate cultures were used.

Table 5 Genotoxic data on trichlorfn and carbendazim

Compound Test system Species Parameter Resulis  Reference

Trichlorfon Gene mutation assay Salmonella Gene mutation Positive 5
Spindle disturbance V79 cells Mitotic index Positive 6

C-mitosis analysis Positive 6

FISH assay Mouse Sperm-FISH Positive &
Chromosomal aberration test  Syrian hamster Structural aberration (BM) Negative 7
Chromosome aberration test Mouse Structural aberration (BM) Negative ]
Dominant lethat Mouse Structural aberration Negative 8
Unscheduled DNA synthesis

Carbendazim Gene mutation Salmonclla Gene mutation Negative 10
Comet assay CHO-KI Single cell gel electrophoresis Negative 11
Chromosome aberration est . CHO-KI Structural aberration Negative 1
Chromosome aberration test CHO-K1 Numerical aberration Positive 1
Micronucleus test Mouse Kinetochore positive (K+) micronuclei Positive 12
(antikinetochore antibodies})
Micronucleus test Human lymphocyte  Micronuclei with centromere Positive 13

{chromoasome specific
probe)

Lo bEWnERPEH N, . BRINRK
I, SR LEREEICE ST, SINCEDBE LW
KL ABEN R - TN, HEOMENRRK
FVEASRBH bR, — 77 MBCOHEIZIE, No.20
BLUXBECEOREERRROLLFAELS, HR
SNAREHERGCTROBEEICEVTLIHELD L
WMOBRBLrBED 272,

5. TKEHET & et & LI RRERRB
MMERBORBRLBE I COABRIEZREL., +51C
BVWIREE THBREERE LI, TFBLUMBCE bilH
RETERER 20 = —FRRIENRRED 2 BLL
Lkl 2 EDE, BkEWT L LICWTK- 1M
EHEFREAEREVFERT A LB LMD (Tabled), L
LA D, TETIHHES I ENER SR
(15 pgml) CEAREROERAIED 7. MBC
THREIL/MESBERENTERE (03 pgml) TR



REORAEEWRHEBERTLOOT O GHEEHRE
TliEie oz,

D. £ 8

TFE LUMBCE LIS aH & LTHIE S,
TRIZZ U EREERREROFRRAYE THLI LB
REEENTEY ., MBCICOW AT &l & LTOMR
FERBHENLTHAED 3 Y TR b0z o
Tid, Table 5IZR L & S ICEHFRAL2EIZEATS
Ha iR EE T, FE L L RAKD
BEREEZERLAVLS, RAKOHMEN ZHET
AEHEENTWVWA, £, ZRHOBEE vV R
BE5 L, BonERTE2REFRRNT o —TTRE
T3¢, TRIIREME (disomy) ORFFOLEFREL.
MBCIT{Z4tE (diploidy) O TOHEFERTH &
HBREIATVEY,

WTK- 1R & BV TIT o S E O B R & i
+5 EFig220 £ 912725, TFHB L UMBCTWTK-1HE
fERET 2 L Fh b MERRR L, BRI
BOFLEERBFEER LT, i, MEEERE
TAHRECHSHEAEERALTR L, LI @
WMEE LICRAROBNARTEREHOBRETHL 7
ZMEERC/IESEREREE LTS ZLIREET
A, ThoBEL ey ARETICEBT 5 H
ORELHERFERF A LI TELEhoR, Fi,
B A A 7 0 — 7 & O TR B ST N R S
L7t ZOFEL - T BEE & S E ENT
DR P i nE T A AN A WAL= K13 TN -1 G P
BEME L UEMESELFREN L TRET S 2R AL
B, IROOMETHRELAIERIC ST, i
ST — FORSEmMALTHIEH O bOO,
arbho— L HEERUSTRET L. EHIREHERE
HeEobo®fisz s LMK, SEOR
EAEROSIT T EREERROSTFICEbo THWER
HLREMEY Lt bBE LD L, RO
DEVE MEEHRA B TREFEA T o T
EEEEHRUT A LIBEFCRETHILEILN
B, —F. BEERH Y MR BEIELTEL
LT, Befa & RADNAT 2 — 7 % F\» HFISHED
RERTWAZ MG, SEH~ L REERERL L

TOFISHEO A M A RZRTDI0, sBHOT =
—TERWTHEN 21T -7, TOER. MHEROE
LA G, B L SRR A X
HoENTELLOO, BHHICET S REMERD
WY — i MES T/ Y — L LHRELTEBY, =
UARTIEITAEHEOEROBCERENT S L
R A A T, E T B REIR O IR S 2 — i

TR TRRETSFREEMCTFAEEELER
L. MBCHEEMOLRABHETHE VIR E LT,
L LAed s, FISHIETHRONERE, 7R
Lbihi-#ig s 7 FABmEn o KL<
fRtr LIz & 2 A, TFCHER SN REEI R ERHEEK
LBy —ARRLRENERBNED LR, MBCT
R AEMOERBOFNEL, HEOREEER
RE— AR LRI R Ty, TKIMEFRIEE S

L7 ERERRBOS R, FMHEELBEORRE
ot FREOIEERBLRTVIRETCHEB L
BE., TRIHAOLLRERERBRIEA LT LS,
MBCOREBREREFERIERITARB Tl iz,

BRERRBLAT, LEMCL - THBESNIR
EANEEEIRHETILOTHY) ENEE LM
OFEDHEOMEMIOVTHFATHED, E-T, &
MERICGORIRER L ABIC L) & U RE LR
KA (mo=—R) & LTRIETHIEBRERRBRO
RRAE L TEBRT DI LIIERICRRRENEE 2
55, FIT, SEEG LT RTORRE LY
BLUTOL S RBAEEZILND,

TF3 & UMBCTHUERY D & | T OSEMEMEMICL
0 KRS D 5y B H TGN (S RAER O M) S 4,
FOBRE LTOHHEZETH)ERSERENDLE
26D, TFABIZL > THEREIN D /ML 1 Adgv
LEARokEficmr (RARORKIZL D RSN
L. R E L ETKGRIETFSEMT 2 1 THREENHEL
FHBETFTHEE T CHE L, Moo =—L L TH
thEnatEzbn?, —H, MBCOHE, TFE Rk
AMEATERET 245, TFERBRR DV RESREOL D 72
AESBEICI VAL EREINGA, FHEHECHEO
H T T AR AR (REKEOFmE
f 5 BEMEE LG HAE) L0, TFTESLEHT
IR A A AR AR T H B o, e o o = — 3R



ARk EZLRD,

ZOX I, RPERAR CRENLBRTINE
13, BRSO TREEKOBEREED LD LR
EHRREL, BEMEFERTIVEIIREEOMMIZL
HEREMABRTHEELD L, FISHEZ LSRR
BEZREBHWTEOMHELEMAMOBITETI ZLICX
D, MNERBTIIRRCE 2V REMFERME TN
TELAEESELLND, £, ZOBLICEIC
&L ERMINIC BT D REEERDE L EREERY
HEERT RO E LT, /MEBS L TR
OO ETKREFEEELTORETERERAR
OMLELERBEL OGNS, Thbb, SRPWTO
SRMEEHE I PEBRBE L. BHRE (Rits
TUMBEE) BRPETHL LB LALHE,. ARE
HEERMNER RVWREKCREREAFRIERA LT L
B\BEIOTAEMBERYETHY . BREAFREERS
FRETHRVRESICIIENERRME THDI LEL LN
5t Ly,

BLE, BatkoBMAEERET2 DI, =70
fLa&trEAnTle RBENRMEML, HKHS
ARS8 LN TERLR, ThFESoRHE
B REEDONAUTOL I RALALNE 2T,

1) 3y ba—/AliT 5 BIFEBE MEO MR R,
HE S S\ IR R AR SEH YY),

HeOERIIBOTLI L Fa— Al kE <
RipoloZ Ling, FISHIEIZ & 2B &R/ ME
OWRIBFZORECERELRNTILEND D,

2) REEELY S MR O EMARERINT S
(i, BRI RE 1RO SR EE T, EHKE
BRHZII 2 BAHOGRPATHILERDH D, &
BIORBH MG TE. {LEBLEZL ZHEEMD
BIEIZ LD, HeEESBRE RS o oWt
NI 2,

3) &R, = v ARTICBET A REMFERYE LG
BMBEHE 2 E L THRILT 57D oWHEMEIC
DWTHEBRLIEH., v UARTFTRELOAZHE
4 Beolchicinel. invittofEBR R TR RE X
UREMEOBMF BRI D, £, SEERENHE
BOEFALEHE LTHAWETRIIWTK-1HR
DEEERO 7T i CriESEE LSRR L.

BHEEEREOECTAEEH E LTHWIMBCIE
WTK-1 ORI O & 7+ Ao TIRREK
OB EFHRE LI, 2O L ) ic AR & in vitro
Mk (AR TiTREMN L HEEOBEREEE
THILEHOFENTRE SN &b, in vitro
RBRAILBOT, BEMBEROAREF—F v b E
LTEEEFE#1T2 2 L OBRERNTILE
BH5,

S%,. TRHOEBRFT 22 L eI, SRALNE
RolBAHE#RIETA 2 L0, HHOERBLU
MBI LB ) F—a vRREFEBL TS
EOF—F OEEEEEDD & LI, BNREER
BERHEOLHORBELV UERBOEBE MBS S
DRI OVWTEICBRNZ2MAZLERDLLEEZGN
B,

E. & W

SEBG e RIEEO > T, REAREMERD
Oz OMRBERFHTER L LTk, FISHEEZHAVS
PR O I E B EDF T hoohd, FISHEEIE R
7 n—7HAOCKRRLETHY . EOEITE
AlTePHELR S, —F . FISHELSAOBRHERIIE
WHABRES CTHLN, REERHFL LTEVTH
bR+ TChofc, LOLENL, Thbi#igh
EHI EICLY, REMERMHEZRINTE 57THEM
DD LHFEMaEhi, Thbt, BERE (B
PR L UMEEHE) FRWHEISHATFER (SRB@k
oM L/MEFBIEROBR T EE T30, Mt
ERAFOBERIC ST ATKREFE#EEE L2
RERMRBAERLHE. REMBERYEIIERE
Ran=—2@AL0CERTE 50, SHEHERDE
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Interim Summary Report of the Primary Survey

Analysis group meeting was held at the EMEA on §8-9
October, 2003 with following participants.

EMEA/CPMP: Jean-Mar¢ Vidal, Jan Willem van der Laan,
Henk van Loveren

EFPIA: Steven Spanhaak, Peter Ulrich

MHLW: Jun-ichi Sawada, Masafumi Kusunoki, Osamu
Fueki

JPMA: Kazuichi Nakamura, Naohisa Tsutsui, Shigeru
Hisada

FDA/CDER: Kenneth Hastings

PhRMA: Kawabata

Stephen Durham, Tom
(Teleconference)

Health Canada: Tibor Matula (Observer)

The methodology used to analyze the data was to compare
to the results in the standard toxicology studies (organ
weights and pathology) versus thase in the specific
the compounds

immunotoxicity testing and classify

accordingly. A table was generated classifying the

compounds into 5 different categories (please see the
attached table). The group excluded cytotoxic anticancer
agents and cytokines from the analysis due to their specific
mode of action (7 compounds). As a number of
compounds (10} fell also into the category E "inadeciuare
data”, the size of the exploitable data set wasjsigniﬁcantly
reduced. A total of 28/45 compounds were found to be
exploitable for the purpose of the survey. The group felt
that the C category is very important in the discussion.
This category contains at least 2 compounds for which the

outcomne of the mmmune function tests was considered

questionable or suspect.

The conclusions may change because of final validation of

analysis and/or results of the secondary survey.

<ICH Immunotoxicology Database>
Compariscn of Standard Toxicity Study
and Immunotoxicity Assay Endpoints

Finding Total
Catego - Compound
i Std Tox| Imtx P Number
E2,El6
Ja* J13** JI§,
A + + 119, J23-24 12
U2-1&2,U3, U4,
U5-1&2, UB-10
E3,El4
B - - 13,J5,18,17, 711 9
Ul-1&2, U7-9*
E6* El5*
C - + 3
N4
1, 52,712
D + - 4
ue
Inadequate EL, E4,E3, E7,
E s | B8, E9,El12-13 10
110, J16, J25-26
Cytokines and | E]Q*** E]]1#%*
- Cytotoxic i6, J9*, J15-22, 7
antineoplastic | J17, J20-21
Std Tox: Standard toxicology endpoints {organ weights,
histopathology and hematology)
Imtx:  Immunotoxicology endpoints (T  cell-
dependent antibody response and immunophenotyping)
*Incomplete evidence
**Close call, slight changes in flow cytometry and
hematology
***Cytokines
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%1 Withdrawn drugs in UK since 1986

Prenylamine Lidoflazine Terodiline
Grepafloxacin Terfenadine Astemizole
Cisapride Sertindole Flosequinan
Vesnarinone Mibefradil Droperidol

#2 Withdrawn drugs in US

Terfenazine : Feb. 1998 | Sertindol:Dec. 1998
Astemizole:Jun. 1999
Cisapride:July 2000

Grepafloxacin::Nov. 1999

Withdrawn due to risk of torsade de pointes
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Prospectives 7 — # HFDA, PhRMAZE L UFEFPIAIC
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Subcommittee®® T . ILSVHESIEBRERIZ L IR S h
2. BMEHHEICIZPRARMA/EFPIA 2 i — 7 B [E U 3K
BABPID FCART —F & A TI00EMDHERG,
APD. QTiEE, Bl Ut FTIPHEERELY A/ D
METSHT Y —ILARLLHEEEL", #T
J—2 (Withdrawn or suspended from markets due to an
unacceptable risk of TdP for the condition being treated) 7»
% Cisapride . Terfenazine 3 L U0 7 =7 Y — 3

{measurable incidence of TdP in humans or for which
numerous case reports exist) 75 Bepridil, Haloperidol,
Pimozide, Thioridazine® 6 % BIRNRL T\ 5, &%
45 B 1% Captopril , Verapamil (A 7 =Y — 5},
Diphenhydramine (#7 =) —4) @i, amoxicillin,
Aspirin, Propranolol® 6 FiCH 5, BIR LT vt
FIThERG { 2 BREEHERR (ZZRE) & Tkr (whole cell voliage

clamp, mammalian cell line,) . Action Potential Duration



{(APD90. - X Purkinje fiber) XU Invive QT7 v
¥A (A X, Telemetry ECG) T#h D, MitE (positive)
&M E LT, hERG currenti350% A (IC50), A X
Purkinje APD90IZ10% @ ER. In vivo QT7 w1
Telemetry-f XQTiZ10%HEE & L1z,

B RICBE LTHERE (X%3) 17T, Cisapride
DIFEKERG currentid21.0 - 30.8 oM {10-14.9 ng/ml) T
Al APDIZ26.4 £ L U'360ng/ml T4 X PurkinjetfBARIC
FBUVTAPDYOR EEE . 2615 ng/mITHERE, In vivo QTI
Telemetry B8V VT4 mg/kg CQTe A EE LTs,

Terfenazine® 4. hERG currentiZIC50 & L T8.9,
331 oM (4.2, 15.6 ng/ml} T, APDIL5000 ng/ml
T ZPurkinjetZA IV TAPDIOZ ER. 2615 ng/ml
THHE. In vivo QTHEA X Telemetry R iZ 34T 10 mg/kg
TQTekiER LTz,

Bepridil®> 4, hERG currentiXIC50 & L T24.1, 84.]
nM (9.7, 33.9 ng/ml) CHIHI. APDIL1250 - 25000 ng/ml
T R PurkinjetEAIZ BV TAPDIOE RS, In vivo QT
i1 A X Telemetry BBV 1, 10, 30 mgkg TH A
ENCQTIENIQTe R HER L7z,

Haloperidol® 6. hERG currenthIC50 & L T27.0,
93.4 nM (10, 35.1 ng/ml) THIHI, APDIZ39.7, 350 ng/ml
CA X PurkinjetZAIZ I3V TAPDIOE L., In viveo QT
A R TelemetryRIZEVTO03, 1.0 mpkg CQTck IR
L7,

Pimozide® &, hERG currenti3IC50 & L C0.8, 35.3
nM (0.37, 16.3 ng/ml) T, APDIE231 - 1270 ng/ml
T X PurkinjefZAIZ 5V v TAPDSOEHE, In vive QTid
A XTelemetryH(ZEGTI, 5, [0 mgkg THRTTKIFAY
(CQTe& EH L1z,

Thioridazine® & . hERG currentifIC50& L T74,
256 nM (30, 104 ng/ml) T, APDEE1678 - 8600 ng/ml
T A PurkinjefEARIZE\V TAPDIOERE, In vive QTHL
A R Telemetry %2 TS5, 10, 15 mgkg TQR ¥ TR
L7,

EEMESHEICBE LT (£ 4) 1277, Captopril 88,
hERG currentiE1.15 mM (NE. 250000 ng/mi) CiMiiix
SO%LL T Choto, APDIRETREHE TITA X
PurkinjetEAsiz BV TAPDYORSB 2 L, In vivo QTILA

HTelemetryHIZF T3, 30, 100 mpkg TQT, QTel
Bliinol,

Verapamil D835, hERG currentiXIC50 & L T180, 252
nM (90, 124 ng/ml) TiMil, APDIL358.5 ng/mITA X
PurkinjefE A IZ BV TAPDIOES:, 3226 ng/ml THEHE.
211000 mg/ml CAPDIOFZE, In vivo QT A X Telemetry
FIZBOTI, 5, 15mgkeg QT FETH o7,

Diphenhydramine (# 5 A 4) D&, hERG curment
IZIC50& LC74, 256 aM (30, 104 ng/ml) CHhil). APD
121678 - 8600 ng/ml T X PurkinjefEA 2V TAPDSO
EifE, In vivo QTidA R TelemetryRIZE4VVTS, 10, 15
mgkg TQTe R R LT,

Amoxicillin®$& . hERG cumrent}IIC50& L TLY,
5.7 0M (0.55. 1.66 ng/ml) THOMHI. APDIE5.7 - 87850
ng/ml T X PurkinjelZAIZ3V  TAPDIOFRE, In vivo
QTiEA R Telemetry BRIz HT1, 3. 10 mgkg TQTeR:
REE 2T,

Aspining» 38, hERG currentiZ0. 11, 11.1 mM (0.02.
2 mg/ml} THIHILS0% LT CTh o7, APDIL2.029
mg/ml T X PurkinjefZ A2 4 TAPDIOKEIRE, In vivo
QTiEA X TelemetryRIZ# 1T 10, 30, 100 me/kgTQTe
RAEE T,

Propranolol® i3 &, hERG currenti31C50 & L T 2800,
8200 nM (840, 24200 ng/m!) “THH| . APDIOIL1091 ng/ml
THME, 209500 ng/ml T4 X PurkinjefE AT VT
APDIOARZEE, In vive QTiEA X Telemetry3R 2351 T3,
10, 20 mg/kg TQT, QTeitREN »7x,

#3 HtteMHE (ILSVHESI data)

Positive drug hERG |APD90 |DogT |t.p-conc
ng/ml  |ng/ml  |mg/kg [ng/ml
Bepndil 9.7,33.9|neg > >233
Cisapride 10, 14.9 [26.4- 4 105
Haloperidol 10, 35.1 |139.7 >0.3 34
Pimozide 0.37, 16.|neg >1 >89
Terfenazine 4.2, 15.6|neg 10 >36
Thioridazine 30,104 |neg >3 >379

Neg: negative, DogT: Dog telemetry, t.p-conc.: Total
plasma concentration in telemetry dog.



®4 BHE6MAE (LSVHESI data)

negative drug hERG |APD9G |DogT |T.p.conc
IC50:
ng/ml  [mg/kg [ng/mi
ng/ml
Amoxicillin neg neg neg <3843
Aspirin neg neg neg <115
Captopril neg neg ncg <42516
P fol 2420, 555
ropranclo ne ne <
P 837 2 4
) i 550, neg <10 |<132
Diphenhydramine neg
1660 Pos:10 [132
Verapamil 90,124 |358.5 |neg

@ QTPRODACTF—# (%5. 6, 7. 8)
H A L BQTPRODACT 0 ¥ = 7 M iZid44
IR ¥ 6 RIENBREASSML . £TORGRIC
MLT, M—gEra ba—ALOTFTTRBEITo.,
Bt Lo BRB R ZIn vitoBBEF: &L LCEE w FELEE
fEAPDT v ¥ A £ L Uln vivo QTERERFZ L LTA X
Telemetry, FRER-T X | ﬁ'ivfelemetryis rri=7#
Telemetry!Z 351 DECGORT TH D, BEAEH E LT
TABPIA 7T Y —EICL D EATIY — 1
{Repolarization-prolonging antiarthythmics which have
Tkr block as a primary pharmacodynamic mechanism, and
QT prolongation as an intended desirable effect) T D
d.l-sotalol & EHIZGBME & L TR, AT FY—2
DB & L TAstemizole, Cisapride, Terfenazine.
H = 0 — 3 & L TidBepridil, Haloperidol, Pimozide,
Thioridazine. % @{th |- Disopyramide, E-4031, MK499,
Quinidine® 1247 EHBIR L1, BEHEHL LTI
Aspirin . Amoxicillin . Captopril , Ciprofloxacin .
Diphenhydramine . Flecainide, Lidcaine, Nifedipine.
Propranolol, Verapamil® 1087 H %1818 L7, &3 EE
At iddl-Sotalol & BB HE & L TREMERITS 50
HERMIEL2& 25 L7z, 3. 10, 30 mg/kg TR
L7z&R, £ TORRITIS - 40%DQTc HIHKTAE
DEREZFR LT, 10 mgkg?dl-Sotalol & A RIZHESE L
FEEOMPRECMaxES pgmlTHY, £ b
Maximum Therapeutic Dose T#H 5 160mg# 5:Cmax T
Hl5ugm®3ETHE ., 10mghkeDMARERNE L
LT#EYTHD, ZOHABEHCT2TORRERIL

positiveZ R T H 0 & L Tpositive RIPEBRET D &,
QTe {FredericiaffiiE) #EH10 %Ll EF HIHHMAICH
B2QTER dpositive  RERRETH D, ML T DEHE
T2 TOREBIER T R Telemetry® AV 72In vivo QT
Tyt ARCBOTERBMEZT L, APDICELT
i, BTy MELEAREAZ HCTRIE L. APD3O,
60, 90 X 9 IKrER5Y I2FE 255 APDO0K & UK AT I
YT DAPDIO-SOEHE Lz, BEEHTHE,D
0% EDER LT HORRYTHD &L,

BEYROERICELT (&5, 7) KT7,
Astemizole®#E. 2.5 » MTAPD30-90% ZEF positive.,
APD90{X12.3 © M Tnegative, In vivo QT}EA X Telemetry
FAZBTI10, 30 mgkg TQTeiEBpositive, FREEA X
2BV TIR0.136 K U0.3 mg/kg Tpositive T o 7o,

Bepridil D35 &, 3.8 u M TAPD30-90 CHE R positive,
APD90E 100 u MEL L Tnegative. In vivo QTiX 1 X
TelemetryF 12351 T 100 mg/kg TQTciE K positive, FREE
A TV TIE3 mg/kg Tpositive THh 272,

Cisapride® 3£, 0.09 2 M CAPD30-90 % JE positive.,
APD90 [ 0.164 4 M Tpositive, In vivo. QTIX A X
Telemetry# 125V C6 mg/kg TQTHE B positive . FRAE
FIZE VT mg/kg Tpositive, /b TelemetrylZ BT
% 10mg/kg Tpositive T o7z,

Diisopyramide @ & . 0.09 u M TAPD30-90 % HE &
positive, APD90iX0.164 u M Cpositive, In vivo QTiL
R Telemetry 12351V T3.9 mg/kg TQTeiEFpositive. B
Brof ZiCBW TR mg/kg Tpositive, /b TelemetryiZ
BUOTHELE, 7.2mg/kg Tpositive TH o7,

E-4031 D 454& . 0.007 u MTAPD30-90% ;L& positive,
APD90 1 0.0215 2 M Tnegative. In vivo QTiZ A X
Telemetry R IZ BT, 3 mgkg TQTciEKpositive, BF
Bl 22 BV TIE0.005 mglkg Tpositive, /- Telemetry
VT3, 1, 3 mgkg TpositiveTdh =7z,

Haloperidol @ 3 &, 0,130 » M TAPD30-90 % i &
positive, APD90i%0.404 o M TiE&positive, In vivo QT
{1 X Telemetry RIZBV T, 3 mekegTQTeiER L7z
BHE T < negative, BEBEA XIZBVTIEL mgkgT
QTcEEf positive, /b TelemetryiZ 350 T HE0.3 - 3 me/kg
Thegative Tdh -7z,

MK-499035 8-, 0.022 1 MTAPD30-90% JE & positive,



APD90 |1 0.0439 u M Tpositive, In vivo QTiLA X
Telemetry R 123 T10. 30 mghkg TQToHE K positive,
BEEEA RIZEWVTIZ0N, 0.3 mgkg Cpositive, 0.03,
0.1mg/kg THEEAR & HE, HrTelemetryiZISWTH03
mg/kg TQTeiE K positive Ty o7,

PimozideDIFE . 16.3 » MTTAPD30-90% M positive,
APD90 |X 10 u M F Taegative, In vive QTILA X
Telemetry F 23RV TL, 10 mg/kg CQTeHE K positive, B
B XT38V TH0.3 mg/kg Cpositive Tdn 572,

Quinidine @& . 4.5 1 MTCAPD30-90 % I K positive,
APDS0}X6.8 : M Tpositive, In vivo QTid- X Telemetry
FITEV TS50 mg/kg TQTeIERpositive, FRERA ik
VT id3mg/kg Tpositive, /L Telemetry {2 BT
10mg/kg Cpositive Cd =72,

Terfenadine @ B & . 20 u ME TAPD30-90% L O°
APD90FInegative, In vive QTiZ- X TelemeuryF#iZEB1
T30, 100 mg/kg CQTcHE R positive, FREEA RITHNT
113 mg/kg Tpositive, ¥/LTelemetrylZ 3BV T ILIER AR
R L4510, 30, 100mgkg Tnegative T o 72,

Thioridazine®3Ha, 5. 10, 20 MTAPD30-00% JE
Fpositive, APD90/E20 1 M Tnegative, In vivo QTi%
L Telemetry {IZF VTS, 10, 20 mehkg TQTeiE &
positive, BRERE- ZIZHVVTIEL. 3 mg/kg Tpositive,
HoTelemetrytZ 33V T 120 mg/kg Cpositive T o 72,

PEAEMIICE LT, Amoxicillin® &, 20u ME
TAPD30-90/Inegative, APD90Inegative, In vivo QTc
{31 A Telemetry %2 331> T 70-500 mg/kg Cnegative, BE
BeA D BUVTIE2-15 mg/kg Cnegative Téh o 7,

Aspirin®IBE . In vivo QTcidA X Telemetrys (in
progress) . BRERA RIZISV TR - 10 mg/kg Tnegative
L TelemetrylZ 35V THE10, 30, 100mg/kg Tnegative,

Captopril &, 100 u M¥E TAPD30-90, APDS0
negative, In viva QTcld-f R Teiemetry R iZ &V T3 - 30
mg/kg Tnegative, JEEREM XIZHBTIR03 - 3 mp/kgT
negative T o7z,

Ciprofloxacin @& . 100 u M T APD30-90 & JE &
positive, APDI0{Z 100 u ME Tnegative, In vivo QTcld
A HTelemetrysBIZ350V TS5 - 200 me/kg T, BRER-T XIC
BT, 10 mg/kg Tnegative /L TelemetrylZ 54T
130, 100, 300mg/kg Cnegative Tdh 57z,

Diphenhydramine ® & . 3 1 MTAPD30-90% &L &
positive, APDS0IE30 u M¥E Tnegative, In vivo QTeid
X TelemetryF 233V T 10, 30 mg/kg Tnegative, BRERA
HIZEUTHED, 10 mg/kg Tnegative T o7z,

Nifedipine®$F S, 30 o0 M¥E TAPD30-90, APD9GIX
negative, In vivo QTeldA X Telemetry (2 f1T0.3, 1
mg/kg Cnegative. 3mg/kg Tpositive, FREEA RIZHBT
130.01 - 0.1 mg/kg Tnegative Tdh 27z,

Propranolol @ 3% &, 19.2 u M ¢ APD30-90 % #iL &
positive, APD90VL30 u ME Tnegative, In vivo QTeiZA
A Telemetry % 128V T3 - 30 mg/kg Tnegative, FRERA
FIZEBVTIE0.3 - 3 mg/kg Tnegative T o 7,

Verapamil ®IHE, 0.46 u MTAPD30-90 % JiE Bpositive,
APD90{Z 100 4 M F Tnegative, In vivo QTeit 4 X
Telemetry32IZFV T - 15 mgkg Tnegative,  HEBEA X
ZF VT30, 100 mg/kg Tnegative, 300 mgkg T
positive, ¥ /LTelemetrylZ B Titl, 5. 15 mghkgT
negativeDFERThH 72,

Lidocainel3 100 ¢ ME TAPD30-90, APD90/Inegative
T o83, FlecainideiZ7 1 M TAPD30-903E E-positive,
9.8 1t MTAPDO0 % HE Zpositive T o 72,

;5 BHEMIQTERQTPRODACTT—# (Dose mgkg)

Positive Drugs [ RTele |BRERA X #Tele
Astemizole 3*.10,30 01,03

Bepridil 30%,100 1*3

Cisapride 0.6%2*6 |l 310
Disopyramide |3.9++ L+ 1.8-7.2+
E-4031 1,3 0.005 0.3,1,3
Haloperidel 1*3* 03,1* 3+
MK-499 0.1,03 0.01,0.03,0.1 (0.3
Pimozide 1,10 0.3 1*,10
Quinidine = |10*,50 3 50
Terfenazine 30,100 3 100*
Thioridazine |5,10,20 3* 5,*%10*,20

neg: negative, *:no significant >10%



#6 MEHHOTERQTPRODACTT—% ( Dose mglkg)

Negative Drugs | -7 X Tele | BffT X | $1-Tele
Amoxicillin neg<500 |neg.<15

Aspirin Neg<10 | Neg<l00
Captopril neg=<30 Neg<3

Ciprofloxacin 200* Neg<10 Neg<300
Diphenhydramine | Neg<30 Neg<10

Nifedipine 3 Neg<0.1

Propranolol Neg<30 Neg<3

Verapamil Neg<15 Neg<300 |Neg<ls

#7 APDH L TUHhERG QTPRODACTT—4 (uM)

Positive Drugs APD%0 APD30-90 | kERG:IC50
Astemizole neg:12.3 |2.5++ 0.9-2.6nM
Bepridil neg.<100 |3.8 ++ 0.6-1.3uM
Cisapride 0.164 ++ | 0.09++ 2-45aM
E-4031 0.0215+ 0007+ }5-20nM
Haloperidol 0.404++  |0.130++ | 27nM
MK-499 0.0439+ ]0.022++ 10nM
Pimozide neg <10 16,3+ 15-55nM
Quinidine 6.8+ 4.5+ 0.3-1uM
Terfenazine neg <20 neg <20 20-200nM
Thioridazine Neg<20 5,10,20 33-1250nM

Positive{ER : APDH>+210 %,

#&B8B APD#H L UhERG QTPRODACTF—4 (uM)

Negative Drugs | APDS0 APD30-90 | hERG
Amoxicillin neg <2700 | neg <2700 | neg <1000
Captopril neg <100 [neg 100 neg <1150
Ciprofioxacin neg <i00 | 100+ 96
Diphenhydramine | neg <30 3+ 1-5
Flecainide 9.8+ T+ 391
Lidocaine neg <100 |[neg <100 | 1000
Nifedipine neg <30 neg <3¢ 275
Propranciol neg <30 19.2+ 2.8-8.2
Verapamil neg <100 1 0.46++ 140-830

neg: negative

ICH S7B retrospective data collected data (% 9. 10)
In vitro hERGIZ DT XHR149B L UM% (JPMA,
US-PhARMA, EFPIA) S5{f#t. In vitro APDIZBEL T
143815 L U4, Tn vivoRRAR28HE L U6, In
vivo Telemetry 5 3135 X UR241548, S4EMicBa+ 5%

3258 L UMM AE T — F _— R & UTRHF Liz,
FOICHEMIC BT 2 B RO S KB consistency & TR T,
I viveQTT w4 . BREET TIXEEEE 195
185 Aipositive Tdh ¥ | Amiodarone 7Tt} Aino signal,
Erythromycin {(1/3% Cnegative) , Domperidone (172873
negative) ., Terfenazine (1/7#t%inegative) THhH D B3tk
5 #Mdh 1 E4 (Ciprofloxacin) 751} A3Positive 7k L
7= Telemetry F-CHEEB: 9 'H & 8 ¥ dipositive,
negative {X Domperidone Td» 0 | FEtEEY 2 M HE X
negative® /R L7, hERGEH D W MIike 7 w1 ChllitE
MrE 269253855 N (positive) . Arsenic Trioxide?Z 1T
Hinegative (hERG) %57 L7z, ERMEHEICBIL T,
14 E 129 E AShERGE 7o 4 TkriZpositive signal % 57
L (Nifedipine & nitrendipine > % A3negative) . BREE D false
positive TR L 72,

APDT 1 (Step 2COHIERT »EAI1THY)

| T X PurkinjelS RT3V T, MHESE TAPDIOD

10%ERZHELR L T4 LEROEE. BEICKD
b P positiveD W E A b o T FEBIT24126TH B, A R
PFEEA TIIY/14, PMERTII3/M4, TAT v FPMEAXR
TIE9/10M positive® | LT3 —F, FRtESEM TIs/8
IZpositive D ERFHR TS, BEHEIZEL T
FIhERG/Kr, In vivo QTIETHICAPDIIZIZIT2H A1
positivez 7r L7 2%, Bt HIC B L TIIhERG/IKE TR
WAPDT v & D & 272 D DFalse positive3 5
RS I EFTRAND, ~F., BHECHABEERTH
DI Opositive d R LR EE & KB LI-OMRERI2
T# 5, hERGT v & CICSOHZR K DB &R LIcHH
it Terfenadine Ty ¥ (21345 I T1C50420.0017-35080 %
AL LTIOD4FEEN D KEV, In vivoQT7T
vtz Crr& 2K THOERETHD A%, positive &
negativeDERE T TEMBHE LHRA L5, APDIO
B L TSI L - THBBEY B Tnegative {(false
negative) THETF—F LB LN,

£9 WHESHSLUNBIZS L TPositive 25 L -4
(ICH-S7B data)

Drugs hERG/IKr |In vivo QT | APD
Positive 2526 18/19 24726
Negative 12/14 1/5 5/8

Positivef] & L 12 BB/ B (RBAERE)



