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9 &N TIREITIRIAOMEFRIZHE R 7ot E A2 5 2 2 BERED—>TH Y, FRAC (Fungicide
resistance action committee) DIFSEE Y A7 U A MIIBUNTHIHMAEFETEA U A 7 D35E\ e E 25048
NTW5, BIE, BEEBGCHERASN TOAERERICBN TR ) 5 FAZRE, Y EFAZ
R & W o7 9 A TIREITERAIMPERE S <G S0 s, [/ CRFEEOAIE VT 5 Z &
CFPERE R AR A S AUMHEREEMDNEA D & SITWDD, Bl R OHF 2 A bbb n
—T —3 g UBARIRAAI O I OANS L DERE OWINTEE T, MEEEEO PR &
MR~ R DA > MOAER & SNTW5, ZDT0E IR 2 AT 2% EA RO Hh
TW5, ZVFT7 =)L (Fig 1) 1ZZD X I RERIEZ 5L, OATT 7 U ARS8 - B
LIS T I AFLFT YU P UREAT DAL EIIT N =— 7 HEIED 5 & A ZIRE
M OFBEHITH D,

S F
FFNIATED L A ZIREIRE L C & b TR G a [_ s
F oL, AFIOIEREER ST 5 & L bic, AKID N)§Y
VEFIRERE R 5 72T ~<, 5 LA IR OIEIC IS s o CN
ZOWTRRIRT 21T 57, SBIZ, TAFT =105 E HaC”

IR ORE T REUT T 2 ISV T b IRE L=, £77, OF
ARG, « -1 S5 7B & S5 KRR 2R 3
BEML, TNVFT = NOmMEFRRHEE A NI LT, Fig. 1. Chemical structure of flutianil
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OFRFANIT2 VEHE CTH 0 FWERE A G 3 D AlRErER IR S =729, ZofkEmaE ) — K
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WIOE AR TIL,  F T RETEEORBUNIAE & 72 AHEEOMER AT T2, Fig 3ITR LT T
SN DB EET A Y — NMEAE A ~EERDS DD/ — T T, Bix (b EWE SR LT,
X2l 9 P TIREICRT AR EIE A EIEIC LT 2 A, ABRIE 7 == L 23 kL
DFAEITEWEMEZ R L, BEET ==L D, CEl=F Ly (FT7TY I TUE) , DEIZS T/
B, BT A —T LV OBAICENEESWEEE R Lz, LERY, UV — NMEAMOEEE DL
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Fig. 2. Synthesis pathways of flutianil derivatives.

c S E A: Ph, c-Hex >> Alkyl chains, Bn, Hetroaryl
j B: Ph >> H, Me, /-Pr, {-Bu, c-Hex, allyl, Bn, 3-Py

S
Ny
CN A C: -CHuCHs- >> -(CH2)3-, -C(=0)CH>-, -CMe=CH-, -CHMe-CH>-

O D D: CN >> CO,Et

B E: S >> S0, SO,, CH,, CO

Fig. 3. Structure-activity relationship design

WRIZ, N-phenyl (X, Table 1) ¥y DEHL SH —NZHONWT, T2V H EA IHREICHT DHiEEE
TR Lo, 2 ORER, 2627 v v B G A LT GBI OEMEZ 7~ L2 (1a, ECso=19.1 mg/L),
S-Phenyl (Yo, Table 2) HALODE R SZ —AZDONWTIL, 250027 v lkas T8N LT-5A,
X2V S EATIREICK AIEHED KA _E L72 (ECso=0.1mg/L), S-Phenyli#BAZIZES LT,
E ) EHRTIIA XX TALE Y AV MIZ 7 v a 28 A L7AbAEWR2alZEm TEEDTED 6
A, S BITSHAZ 7 v e A BN U TALEYRAZ KGO AR bile, BLEXD, X2
REDEHR S — 2 D3, Yl T2, DEH R Z — 2 3 27 U 9 B A ZIREIC T i A2 m ESd 5
ZEDIRINTE (20, KT, BaB/REHIEORGTEZIT o7, X320, Yuld2S5AAZEE L, &7
EBEHILZEAL, ¥2v) 9 EATIREEITT LT ) LA FRREICKT DA L, 20
FER, Xa=2-OMe, Yn=2-F,5-CE:s23F 27U 5 EATIREEZITTLF H LA ZHREITK L TRD
v NEMEZ R LTC (de, Table 3), Z DfEEZFFLEMIZEI L T, SRR & D S LR DT
ZER, HHERIZ 7 VT T =/ Z)-2-[2-fluoro-5-(trifluoromethyl)phenylthio]-2-[3-(2-methoxyphenyl)-

1,3-thiazolidin-2-ylidene]acetonitrile DBHFEIZ B~ T2,

Table 1. N-Phenyl moiety modified compounds and their antifungal activity Table 2. S-Phenyl moiety modified compounds and their antifungal activity

against P xanthii. against P xanthii.
[ s [ s
Ym
gae ﬁ”@
© CN CN P
Xnll
2
Compound o Activity ECs) (mg/L) Activity ECs
No. Xa mp (C) P xanthii C"n;f"““d Yan mp (°C) (mg/L)
la 2Cl 118-110 19.1 © P xanthii
1b 3l 118-120 >200 2a 2Cl 96-99 66
le 41 146-147 >200 2 3l 108-110 144
1d 2,3-iCl 182-184 >200 2 4l 105-107 >200
le 2,4-diCl 154-156 >200 2d 23iCl 172-175 70.0
If 2,54iCl 125-126 >200 2e 24-diCl 172-173 >200
Ig 2,6-iCl 192-194 >200 2f 2,5iCl 192-193 05
1h 2,4-diCl 163-165 >200 2g 2,60iCI 182-183 >200
li 3,5diCl 147-149 >200 2h 34-diCl amorphous >200

1j 2,4,6-tiCl 203-205 >200 2i 3,5-diCl 149-150 311
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Table 3. Fungicidal activity of cyano-methylene thiazolidine derivatives against Podosphaera xanthii and Blumeria graminis

f. sp. tritici.
( S S Ym
N /S/ \@
ij CN _
Xna P
Compound X, Y., mp (°C) Acfwlty E g.ng/rlc;;inis f sp.

No. P, xanthii witici
lead compound H H 157-158 354 >200
3a H 2,5-diF 149-150 >200 >200
3b H 2,5-diBr 192-195 >200 >200
3c H 2,5-diMe 148-150 9.5 1409
3d H 2-Me-5-Cl 168-169 1.8 >200
3e H 2-Cl-5-Me 179-180 20.2 >200
3f H 2-Cl-5-OMe 148-149 >200 >200
3g H 2,5-di0OMe 134-136 39.0 167.5
3h H 2-Me-5-F 150-151 230.7 >200
3i H 2-F-5-Me 149-150 11.3 >200
3j H 2-OMe-5-Me 175-177 >200 >200
3k H 2-OMe-5-Cl 178-180 >200 >200
31 H 2-OMe-5-F 178-180 >200 >200
3m H 2-Me-5-Br 178-179 >200 >200
3n H 2-Me-5-+-Bu 118-119 49 >200
30 H 2-Me-5-CF3 148-150 1.3 324
3p H 2-OMe-5-CF;3 181-183 >200 >200
3q H 2-Cl-5-CF3 160-161 8.2 54.9

3r H 2-F-5-CF3 157-158 0.8 1.3
4a 2-F 2-F-5-CF3 185-186 1.0 >200
4b 2-Cl 2-F-5-CF3 165-166 0.8 >200
4c 2-Me 2-F-5-CF3 160-161 04 >200
4d 2-Et 2-F-5-CF3 153-154 >200 >200

4e 2-OMe 2-F-5-CF3 172-173 0.2 12
af 2-OEt 2-F-5-CF3 146-147 >200 >200
4g 2-CN 2-F-5-CF3 185-186 55 >200
4h 2-CF; 2-F-5-CF3 174-175 1.6 >200
4i 2-OCFs 2-F-5-CF3 149-150 11.1 >200
4 2-COMe 2-F-5-CF3 167-168 >200 >200
4k 2-SMe 2-F-5-CF3 167-170 1.2 >200
41 2-SOMe 2-F-5-CF3 199-201 >200 >200
4m 2-SOMe 2-F-5-CF3 154-155 >200 >200
4n 2-NO» 2-F-5-CF3 183-184 >200 >200

4o 2-NMe; 2-F-5-CF3 172-173 7.9 >200
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F2E INTFT = VOIERREIC B DR

TNTF T =) ATSTREDRIT AR FS & OREY SRR 25 L Tin viro TIE & A ETEREZIR S
7eoTo, XIRINZ, AFNTI0 mg/LOIRRE T, =27V 5 EAZIHE (Podosphaera xanthii), A
2 ENATIRE (Sphaerotheca fuliginea), 7 R 9 £ /L ZIRE (Erysiphe necator) 33X O LXH EAZ
il (Blumeria graminis f. sp. tritici) “FDEFEEY) 5 & A ZIREITHT L TaW BB 2R L, 9 EA
TIRBERRER IR AT N T NEATH T EDRIIZ (Tabled), S HIZ, ZAVFT=UIF =2V 9
EATIREZE WAy FBRIZEWTI0 mg/L & fied CTIRIREE T, Bt 12ErEs L O
MPEATR T Z EDRH BN E ool Fo, IRRMRICHENTEY, FRIREREE4 B ZOFHIBATIZ
BT, Frico IR L OYRBEDILR 24| L7z, EUTOY RY 5 EAZHRE, HARTOX
29U 5 EATIHEB LU F 9 E A TIREICKTT D HFRS MBI T, 7057 =3k
FEDREH & N TAFE M A R S 7N 2 & BT LT,

Table 4. Efficacy of flutianil against various fungal species inducing powdery mildew in pot test.

) Control value®
Crop Fungal species

5009 200 10 1 0.1 001
Cucumber Podosphaera xanthii 100 100 100 100 100 50
Eggplant Sphaerotheca fuliginea NT® NT 100 100 NT NT
Grape Erysiphe necator NT NT 100 100 100 NT
Wheat Blumeria graminis {. sp. tritici 100 100 100 NT NT NT
Barley Blumeria graminis . sp. hordei 100 100 100 NT NT NT

3 Concentration of flutianil (mg/L)
Y'NT: Not Tested
9 n=3

EIE  TINTFToNDH EATIREDOTRE~DRE - HR5E

TNFT =)D D E L ZIRERT DVERENL 2B SN2 BT, SERmEmesE, A L O
DR T BEE e & A W COIRREAIRT 21T o T2, 6T, IS A AW T LX) EAZ
Jo5E& (Blumeria graminis f. sp. hordei (Bgh)) DEGAAIENZIT D7 VF 7 = VOVERZET LTc, A4
LX) ETIREO OG0 A (Fig. 4) (ZBWC, ZAF 7 = UIREROF & HE L=
(Table 5), K\NT, TAFT =)L L BEFRRBERIOA A L 5 E A ZIREOBGAIIN I HIHE ¥
— DA T T, Table SIR L= X918, IVF T LVOHENSRZ— TN TALIV—L, T
VX VA by, M7z TR, X)X T 2y, XL, X XTIV URBIOA NT T
= ) VORFE RS — 2 LT GNC R e STV, BIZIE, Y T Y UENEERERK & Weas Rk
ERHE LT, MLT7 =BT RIIMPESRESE I EWaE A fE Lz, 77, ¥/ %0713
PR IE TR, NAERISIFEREE, NAEAERE L OB RSS2 < PHE Lz, ZHucst
L, ZVFT 2NVOHERE— N3 T 0T = F 3 ROHEARY— LHEPILTERY, migkEdle b
e DI ZHE LT~ F 2T, IAFToABIRS 7L T 2 F 3 ROLTFLFH EAZIRED
W SRR B S DR DIFE~D B O TR LT (Fig. 5) » WEMEREIZ0.I MDY L a—R %
INZ, 245 OFEHPLERX & MBI Z 351 5 “IREROE S ZHE Lz, M L 7>
= FUEEXIZEBIT 5 7 /v a—AOFMIZ L5 “IREARBEROEIGIT, TNEN158 LN E
FHL 7o TRY, FEOHERTHT, WREEZ AW FIAITIC L 0 X E 7213 7 v
7 = FRERXIZERBW T 7 L a— AR E RN BV T IRESROE SITHBEN RO,
— 5T, ZVNFT =VOMERITIDTMN2ETHY, 7 a—RRINE BRI 5 IRERD
ESICHBEHEIRD NI o1, LLEX Y, TAF 7 = UIREEDIERTE T T EEN LD IV
T— ZDOWIN HPRET S Z LT, ZIRESROMEEZHH L,
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AGT—APP secondary Fig. 4. Schematic diagram of the early infection

pGT Conidium APP hook YPhae process of Blumeria graminis f. sp. hordei in barley
plant tissues.
PGT, Primary Germ Tube; AGT, Appressorial Germ

Tube; APP, Appressorium

Haustorium

Table 5. Comparison of in vivo inhibitory effect on Blumeria graminis f. sp. hordei (Bgh) between flutianil and existing

fungicides at 10 mg/L.

Conidium PGT AGT APP APP hook Haustorium
Compound . e . . . .

bursting germination germination formation formation formation

Flutianil - - - - - ++
Triflumizole - - - ++ - +
Azoxystrobin ++ ++
Tolfenpyrad - - + ++
Quinoxyfen - ++ + ++ ++
Benomyl - - - + + ++
Chinomethionat - ++ + 4 ++
Cyflufenamid - - - - - ++
Metrafenone - - - ++ ++

+ ~ ++: inhibited, —: not inhibited, blank: Additional microscopic analysis of Bgh was unable to conduct because fungal
development was not observed. PGT, Primary Germ Tube; AGT, Appressorial Germ Tube; APP, Appressorium
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Fig. 5. Effects of flutianil and cyflufenamid on secondary hyphal elongation with the addition of 0.1 M glucose in
Blumeria graminis £. sp. hordei.

BT, A LX) EATIREORGEH, 972 BRI S VA DOIEZRLE S OSEEED %A
TS BITT D I NTF T VOB OW TR LT, VT 7 = VIR L0, 88RO ETIIE
ST 2 —RICETAL LT -0M8IEL S 7= (Fig. 6),
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untreated 10 mg/L flutianil

Fig. 6. Cryo-SEM observation of conidiophores of P. xanthii with treatment of 10 mg/L flutianil. In the treated
control, conidiophores were produced as a chain of conidia separated by regularly septa. In contrast the
conidiophores were tubular in flutianil-treated P. xanthii.

WIZ, B E IS DT VTF T = OA A LK D E A ZIRE ORI NS B ~D 5%
BE LT, WaMA (Haustorial body, HB), "emfllai# (Haustorial cell wall, HCW), Wasgt~ kYU >
A (Extra-haustorial matrix EHMa) 33 X OVE#RIE (Extra-haustorial membrane, EHMe) 72 & D#RE O
RAHYE LT 572018, BELX K NI VF T =)V AR U g O E O X % Fig. 712
TR LTz, ARREE I XAl & e P E L TR 0, Wgs & v —7 (Haustorial lobe, HL) (3%
N~ N U 7 AT K o TSR B W SN DR MBIEE S NS (Fig TA), 7/VTF 7 =V
BV TRESMIIZIS T 2, Ml RSB Z IR BV o 7oy, BanDOWeasdt~ KU >
7 AN L ORASHIREE DB 72 AN LA S | = STz, 372 bRk~ R v 7 A(3fE
WX Tl L —DE N @ EIR Ch > 72 DIk L (Fig 8, panel A, C, E), 7/VF 7 =/LALEE
IZ XV EFEEITES 720 B ol X iEk) BIE2 Sh7c (Fig. 8, panel B, D, F), WaniifuEEl 23 Tl
SEALER XTI & fiifash < N Y 7 ZIZBHE VT2 BVVEIDBISE SIT= s, TV F 7 =LA
(2 X o T ERlERE D R L2 5 | &k 2 LTz,

I ALK D E A TIREOEARICH LTE, 7T 7 = WVAERIZ X0 ESRORMIEED RBRE L A 5 |
TEZ L7y (BREARRIH) , Ml NREICR LTI R I b2 6 S e o Tz,

B
Haustorial cell wall (HCW) ~_

Extra-haustorial matrix

(EHMa) - i Haustorial

body
(HB)

Extra-haustorial membrans
(EHMe)

Fig. 7. Schematic diaam of untreated haustoria (A) and flutianil-treated (B) sections.
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untreated

Fig. 8. Transmission electron micrographs of haustoria of Bgh in barley epidermal cells and a schematic of a
section of haustoria (A, C, and E) Haustoria of Bgh without flutianil treatment. (B, D, and F) flutianil-treated
haustoria showing the shrinkage or no development of the extra-haustorial matrix. Bars, 500 nm. Organ
abbreviations: HB, haustorial body; HL, haustorial lobe; EHMe, extra-haustorial membrane; EHMa,
extra-haustoria matrix; HCW, haustorial cell wall. The electron density of the matrix region of the EHMa of
flutianil-treated Bgh was lower than that of the untreated control (as indicated by white arrows). The HCW
became obscured after treatment with flutianil (as indicated by black arrows).

FAE TAVFT=ADH EATIREDOBRIGTREA~DOREIC BT D%

TINTFT =IOV DRV E T 572012, RNA-seqZ FHIWTAF LX 5 & A ZIREDEIL T
ORI AT o128 2 A, TVTF T =/UIA A LF 9 EATREICBW T A X 2 M3
B L QW DEB T RE~DOR L SR EIRS 7o o T, 7NVF 7 =V K0 _E5HIHE S 7213 T il
SNDOBETHED 5D, EICRERHIIL CRELT 2 3T O P 5 A8 5 7 (bgh00499, bgh00500,
bgh00501) 23[FIE ZA7c (Table 6), ZALH OB(AFIIFITRAAML THRILIND D, ZILE TORRE
FHRBIER L T ONT T S VR T DB T ORBU S 5.2 7= 2 LI3BRGR, 7eks, AF
FETIE T NTF T =T 2 BT ERE 2 FF MM DB IR FE TE 2 o7z, & 51T, RNA-seqfi#
Mreld, faEREICHTE LA A A% 9 8 A ZIEOFE LM Z VT 523, RNA-seqfi#tT OfEE,
ARNT T2 ) RV INT = F I RERRY, TLVFT = AR IA A LX) & A ZIRE DA
DBLFRIUNNT E A EEBE 527202 EDH LN Y, 7VF T =)L 7o 8y I8 AR
TIEL, WAL Ch A RMREMIAS RSN, TV F T = OIS AVEF SO &1201%, W
PR oA E 7o IR B OO 2 IV V- RNA-seqfET LB T B, 708, ZNTF T =L L EEF
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BERIDA NT 7= ) VEFITV TN T = F I ROBIBFHRELT 0 7 7 A WZIRE & A EFELIED
72K, TNTFT =V OIS M OB FER A & 13 B D Z L AVRENTZ,

LI EORNA-seqiZ & AR 0E 3BT D b, 7 VT T =)V O L ERERAL IR 25 ORERE
FHEECd 2 rlREMEZ e L Cu e,

Table 6. UP- and down-regulated genes specifically in response to flutianil treatment (<0.7, and 2-fold
or greater difference)

Gene ID? Description® WT FL/WT | CY/WT | MT/WT
(FPKM)

bgh00499 CELP0012 (sugar transporter) 595 - 1.788 1.582

bgh00500 sugar transporter  (major facilitator | 110.1 2.31 1.793 1.474
superfamily)

bgh00501 sugar transporter  (major facilitator | 135.8 2282 1.89 1.518
superfamily)/ MFS glucose transporter

bgh00059 Chil/extracellular endochitinase 10.8 2.987 1.361 1.138

bgh06353 conserved hypothetical protein/Sialidase | 161.3 2.473 1.448 1.072
superfamily/BNR/Asp-box repeat protein

bgh04412 endonuclease/reverse transcriptase 6.2 2.443 1.197 1.497

bghG001399 | hypothetical protein 0.2 2.155 1.211 1.424

000001001

bgh01106 putative leucine Rich Repeat | 53.5 2.013 1.168 0.995
domain-containing protein

bgh05200 blue light-inducible protein Bli-3 23 1.051 0.955

bgh00522 protein BCP1 374 1.004 1.217

Red: high up-regulated (a change of > 3-fold), Orange: medium up-regulated (a change of > 2-fold),
Yellow: low up-regulated (a change of > 1.5-fold), Blue: down-regulated (a change of < 0.7-fold).

 Gene identification numbers retrieved via www.blugen.org/

EHE  TNFT VOB

TNFT =)D L DI NN )&éﬁj_bw%iﬁﬁﬁ? IFE LRV OWE Th 5, Zh
SOYE AL UTHHT 57201001, ERSCHEES 2 B~ 2, A 5 BB ~D%e

2, RO HE A~ M, ﬁm%ﬁﬁﬁékm®ﬁiﬁ YL EOZEVEORERB RO HD,
TN ORI EEIRT 5 T2 DI IAEITRIZ 7 D Ft R FE i S 5, FERIFENC L - THRFHD S
D, ZOHRE ISR TR LAl S5, BRI oB 257 U 2R o e, IGE,
EFZFFRI9 2 B8k 525605,

AB L OFESEIHRT D a2 5l 2 72 DI /27— 2 1, %ﬁﬁ%@ %%@ E@ﬂ@i
B, 2 BURMERS JOVESRET 2 Ml 28 O D s, ARy, ArERoErE, Sk
ﬁ&%ﬁ,%@&ﬁ%ﬁ,wémﬂﬁﬁ,&%#wﬂﬁ@kiUﬁﬁmﬁmﬁ%ﬂ%é @%,_m
5OT —H IO TR OFUIOIRAID AT » 7 TH Y, IR R SR E LT
A U B ATREMEOD & 2 IR g1 T %ﬁé%ﬁ%ﬁf#57~&&&6 s A U v U s A b
ZFiTHITHT0, WERWE O HERER X OEME OB E B E LTS, FWOTRUVIEIR
%%k;@+ﬁ%ﬁ%@_0wfﬂmét 24 X, T v MBI O~ U A7 EOFLEM) & AV =4
TSR A S0 L 7=,

TNFT =)V OLEMFEMERERIC OV T T v MOk 2 2MHEENE NSRRI R 21 T 7273,
PEARD TR, RO R SMERE & ©12 LDso OfEIX 5000 mg/kg VA E, #RECEIEICOUWNTHEREE &
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(2 5000 mg/kg DL &R LT, if:w\%ﬁ%ﬁ%ﬁ (VT IMERE L 512 LCs0 OfEAS 517 mg/L 2A
T EVMEZR LT, BERERRME L O EEIRRD D e o7, ElodsmtEbiattch o7
(Table 7), 7 - F%J:UVWX x4%90 H FEJODE’% MEERMERRERES L OV > MOk 2 d St i
PERRBR CIIFEMEIIERD D~ 72, 28 H O HEAMIL AF#ERAER Tl 1 mg/L 2255 CHERES &I
FEERL L @M“ 2388 51, NOAEL (No observed adverse effect level, M) (£0.1 mg/L
Th-oTz, BE—ZVRITHT D 1AEMOEBMEERR, 7> h SRS B 2 ERIONBPERINE, /T AN
PFERER, ~ v R 2 18 A ORI MR ClIEEI RO b oTz, 7w M5 2
HAEFEEERER Tl &0 2000 ppm OMEMETHTIBO LB RSN L7223, BB FE 72
<, 2000 ppm THEHEBLE & HIZEMHEITERO DIV -T2, T v M EITT Tk 23845 MR
BRCILREE & BICEETERD Hvieh o 7= (Table 8), S HEAER T H7= NOAEL 25 2 A=
TN ANEGFEFRERD NOAEL 249 mg/kg bwiday ZARile L TZ244%% 100 THRL7- 2.4
mg/kg bw/day Z#A—HEIE (ADD L€ L7, OIS FEEOFT THLENEDOTHY,
TIVTFT =D NEITKET DR WVEZ RN R ST,

Table 7. Summary of the acute toxicity studies

Administration Animal LDsy (mg/kg bw) Observed symptoms
route Male Female
Oral Wistar rat >5000 >5000 Neither symptom nor
5 mals and death
5 females
Dermal Wistar rat >5000 >5000 Neither symptom nor
5 males and death
5 females
LCso (mg/L)
Inhalation Wistar rat >5.17 >5.17 Staining of the head,
5 males and stained fur, staining of
5 females nose and back, unkempt
fur, abnormal phonation.
No death
eye irritation Rabbit Slightly irritation
skin irritation Rabbit No irritation
skin sensitization Guinea pig Negative
Mutagenicity Negative
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Table 8. Summary of subchronic and chronic toxicity studies

Study Administration | Animal Results
route
90-day subchronic Oral Rat No toxicity
90-day subchronic Oral Mice No toxicity
28-day subchronic Dermal Rat No toxicity
28-day subchronic Inhalation Rat NOAEL=0.1 mg/L
1-year chronic Oral Dog No toxicity
2-year combined Oral Rat No toxicity
chronic/carcinogenicity
18-montsh carcinogenicity Oral Mice No toxicity
2-generation reproductive Oral Rat No toxicity
Developmental Oral Rat No toxicity
Developmental Oral Rabbit No toxicity
e

ARBFZEN S PRI T ) ATF Lo TF TV BRERET A7V F T =V AR LU~ 7L FT
ZIVDARYT 8T AL EATIRERRTH Y, RO TESRE TENZ /R Lz, TRk LOVEHE)
R, IREENE, MRS L ORI EICEIN CUVe, TERIREI A 450 5 A ZIREICxT D IERERY
fiftTH L UOVRNA-seq & IV oM@ 0B FRBITIC L 0, 9 E A 2R OWesORSEERRE Ch
AR R SN, BfEetatBRIc L0 7T 7 = U HEEMETH Y, FANE, EhlEr, SR
JEMEIERD BT EMENEWERFITH D Z LAVRSTZ, S8ITE, RS E TR ED Hi
TRL, MRAOREBIGICEBNT 4L LTEDIL TV,




