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Discovery and Development of a Novel Fungicide, | Sumitomo Chemical Co., Ltd.

Metyltetraprole Health & Crop Sciences Research Laboratory
Yuichi MATSUZAKI
Yuya YOSHIMOTO
Sadayuki ARIMORI
Fukumatsu IwAHASHI
Makoto KurRAHASHI
Tatsuya Toriumi
Risa Ito

Environmental Health Science Laboratory
Miwa KoNpo
Miho TABUCHI

Metyltetraprole is a novel fungicide developed by Sumitomo Chemical. It belongs to Qol fungicides, which target
the Qo site of complex III ubiquinol oxidase enzyme in fungal cells. Qol fungicides have been widely used in various
crops since the late 1990s for their broad spectrum of activity. The spread of Qol resistant fungal strains has
decreased the effectiveness of Qol fungicides that have been typically used. In contrast, metyltetraprole, despite
being a Qol, exhibits equivalent efficacy to susceptible strains and to Qol-resistant strains thanks to its unique
chemical structure. Metyltetraprole can be used to manage various diseases of important crops such as wheat, barley,
soybean, cotton, and sugar beet. It also possesses favorable characteristics such as long-lasting activity and
rainfastness in practical settings. It is highly safe for humans, animals, and the environment. The product, known as
Muketsu DX in Japan, was launched in 2023, and its development is also underway in Europe, South America, efc.

L OIS

BURH. 0 REIEROREMRG, v
N % DIEFEREBGAN., RN REIC K 5 FRICEFS- L
T/}, 2L, BEOMIZENNEE VTS
PR AR 2 7200 FEETFED1DTH BV, —J.
PSR LR, BREEOE 5 E DJRIK & LT
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B Chemical structure of metyltetraprole

R G L2 2 &3, BN BIR T OERE
FAZ K0 BRI B, P A ST 2 R
#5272, ESTIXZO &S i, k4 #E
U 7=l WYRR IR I, e oD SR 3 SRR I &
FBHm, FLTKREEMBEE A>T 52, K
OREfIZ. ZOREWNBHLI-EITVWAXT) 2
TiEd D Ak, Tabb, AHILAE» KRS
WEMDbLTHEEFICTNTEY O ) 22 AWE I
LWz, 503 REORMMIZIE, 728 2/h&
REBFBEADY 22 9ESD, F72, BIEOBES
Jis 3R AR b 5., D% D RO
IR EZNR A 2 OPEH. EE A KEIFEOWME & v
S HEOME G FET 5. - T ALEEHEM. KA
Hskofdnl % b3, REEHHI N2 251036
WERIME AR L, 2t S THHAEDF XY o b
L2 20y bR TIUE A S B, B
DRAEVEE+FICE < RH DD Wik Om . Pt
PR ORI U AT & AR 5 Z LIRS
&S THZ MK TH 52,

O LEEHOELEELIT, AR THMHTIH
HBEAAFILT b7 T a—L%&R L (Fig. 1)Y,
AFINT b T T LFEERFEFDO1DTH % Qol
Al (2EF 7 — LB R QOB FHE AL, B4 A b
LY VRBREAD IS NS, BEFO Qol Al
WX B A LS U 22 R R R S L TR AR

HHRBEZH A FILT b7 7O-IVOHRERE

TH2Y, AFNLT 770 —LIIRGEL [Pavecto
ELTELDEIZBEWTHBERTH D, HARIZEWT
v ¥ 7 (JEQoIAl) L oiRAHl [ 4 YDX] 2
fENZ S8R T 2023412 Eili T 5,
AFETIEAFILT b T 7T —)LDIEROR G, Hl
W, TEHISIE, AR, BAL FLUES BB
DLREVEZOWTHET 5,

FEORE

AFILT T 70— LRHE OB (RS0
2% 72 L 5 CFig. 2l £ 072,

1990472 8% 12 B8 L 72 QoL Al U TR AT %
XU 1T L EROPIHEREAITH D . 7 020215
ORI TOFE LIZ306E P ($94,4006& 1) /412
ET 599, —F . FHBLEIC O TUIARBADRK
ZVEDMCT U 72 QoI Al PE R AV HE L. Zh I DK T 43
KEAMBEE > T b, QolAlMHERDFAE L LU
X% < OEPIRIEE TR Z > Th 52, Z O
PR A = X L3 EERH D, 1FEAEDY
B BENERTH 58 HOEREAKIL (e —
NLBILEER) D3 BF b ru—nsbx V8 HD143
BHOTI VBRI Yy (G) »6753=V (A)
IZEWRT 2 RREREBFEKTH 5 (2 hEGl43A%!
MifPE & ER) D, Z 07 3 7 BRE AL D Qol Al
M= AWNIKES T DD A TR RREE Z D,
FER L LU TQoIAI D aE 11005 D1LL FIZIK N d 5
(Fig. 3. Table 1), Z Z TE# 6 1%, GI43ATfHEC
K B WA Z T OHHQOIFIORNEL A H 5 L THER
WF5% % Biks L 7290,

FF. AEDOZZ2 - ELTHWS Y — F{Ld
W 724 <, Ao KRS % [)#C % % 0]
BEMDODH X FIEEQIFKD 7y —~va 757
(CEEEME 2R 9 2 THD & & 230 0E) 287D

FsC SRS
Approx. 200 — N
Qol-like compounds N,N 0}

N
NP
N*N\
Metyltetraprole

Compound 2

B Structural modifications that led to the discovery of metyltetraprole

FRILE 2024
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a1 RN Activity against Zymoseptoria tritici wildtype and G143A-harboring strains

Compound Sensitive wild-type strain G143A-harboring strain Resistance
ECsomg/L ECsomg/L factor?®
Compound 1 0.2 0.4 2.0
Compound 2 0.02 0.02 1.0
Metyltetraprole 0.002 0.002 1.0
Azoxystrobin (reference Qol) 0.02 >10 > 500
Pyraclostrobin (reference Qol) 0.001 0.2 200

a: Resistance factor, ECso [G143A-harboring strain]/ECs [sensitive wild-type strain]

Alanine 143

I

BN Steric hindrance between a conventional
Qol fungicide (azoxystrobin) and
G143A-harboring cytochrome b

{EERI2005 %, Ut RET 2LV o 3
Ve, AV -2 =Y I —V 3 YV TORRE
LS HZIILDODO&E L L2, I A FENMIFE (Zymosep-
toria tritici) D GIA3ATUIPERRAN D U G R ER 12 T
20) ==V T B2 A TRV VB
EHT 2B GI43ATI Mk 46 & UNE&AZ MERRIZ
XU TR O PR E%E /R L7 (Fig. 2. Table 1),
S5 IEOME. ALEWLIERKIZT F 7)) 7
VB E O IALA R B\ T, GI43AT it MRk
EIRZ RN DD I & £ Tt E  (Resistance
factor) I$BLANRT2UTTH 72 (F— 24K,
Thbb, FEIVV I VBRETr—~aT 4T L
T 5 QoIAIRALA 1113 G143ATI il PEkk & Iz MEkRIZ1F
IFESFOPEEE2E T 8 0h o7, £oT
LA %E s — F{LAE L, DIBOREE R b
e - B 3 BE L S O S T 12 R & 7 R S ST A
LTzt srZ &L,

LAY OPE G E L x5 BT, MIEHE85

I:] 0. I:]

(j OH Nx

o MET oo “ C) M;T N
A

A: NOg, tetrazolinone, efc.

X: Halogen, etc.

B Synthetic route of metyltetraprole

14  Copyright © 2024 Sumitomo Chemical Co., Ltd.

DRGSR %17 - 720 #% 0 QoI AIFZE I 5\ THIlGH
R EME AR L XS -0ICEBELEZ EAMS R
THOY, K- 2L RGN Z L
77e TR, 72TV — LG A OLE
W2 THRIL0MG D W PER B2 R w22 &z (Fig. 2.
Table 1)%, F 7=, iRy ¥ VB Lo ERIEE 4
T-728 224, 3RANDEHILEA S LICHR)
THDBIENDPo7Y PNy ¥ UBSMIZX &
S EmEMRIEEEA L LAY & AR USRS %
ITo =88, EEBIZsVWTEWIIHE/RLDD,
HHEMR RN T 2 REMFMTE Rif a7 —
ARBOENTAFILT b7 7 u— kRS
e U TGEIRL 72 (Fig. 2. Table 1),

SiEE

AFILTF I Ta—)LiE, €53V —LFKE T b
IV VEBERT ANV VEERTH 5. 1~
SOLAMEGE CERER L SN2V ¥ VAR OREE D &
VSV —LBET LTV 7 VB E OGS HIE
FHBOHTH 7=, KWK 2EAQS I LT,
SR 5 RSS2 5 NS R B L DL A BT 5.,
fii o DAL EE IR SO 2 FrFE U 136 BGE 1L % it
VT BICHE 57 (Fig. 4).

YE PR

A0 [FRAOREME] 2 TR L2Z8D, xFu
7 b7 7 a -, GIA3ARN P % PER ITHE 7 Qol
Alewsavy 7 P TRRINAGMTHD, £

N0
N—N
Metyltetraprole
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HHRBEZH A FILT b7 7O-IVOHRERE

WP Inhibitory activities of metyltetraprole, azoxystrobin, and pyraclostrobin against mitochondrial electron

transport chain of Z. tritici

Metyltetraprole

Azoxystrobin

Cytochrome b Substitution  ICs¢? Resistance Factor®

Wild-type 0.00025 -
G143A 0.00042 1.7

Pyraclostrobin
Resistance Factor®  ICso? Resistance Factor”
- 0.00026 -
240 0.20 770

a: Mean of three independent ICs values (mg/L).

b: Resistance factor is the ratio of the ICsg of the G143A-harboring Qol-resistant strain to that of the wild-type strain.

Metyltetraprole Azoxystrobin
Tetrazolinone Methoxy-acrylate
715 A 103.9 A3

The 3D conformations of simplified partial structures are
presented. The central linking rings are subtracted for volume
calculation.

B The volume of each pharmacophore

OEFHBEIIMOQoIF ERIL L R ba Yy F ) 7HE
EERHEARMOMETH 5, IS, FEDT
I/ BIER A AT AR 2 oS82 BISH LT
B OREE R %17 - 72546, (LAwKAEER T v b
DREEZAZES A E— PO IC K D, BT
DOFER & V282 BIZTRT 2 fEABAELME T § 2 8
&R, WALk TiERY A I8 =L RBHE A
EVI NIV ANLTDES EADOREENEIRT

A
30 -
20
10 (@) 100 ppb P
8, UTR (@) 100 ppb MET
Ay
J
10 | 10 ppb PYR
o] (@ | 10 ppb MET
-30

-50 -40 -30 -20 -10 0 10 20 30 40 50

PC1: 45.1%, PC2: 19.6%

F—2%HZ0H 599, Lar L. Qolfl&szitk
K OGI43ATY % 2 & FERRE DO I P v F
U 7 SR B R AR IS KD, 4
FULF T Fa— L iFQolEz MM (FAER) kO
GU43ATL D FEMEER I3 U TER B L RL TIERIETHE
SOHFENIEE AT S Z LA ER XN (Table 2).
ZOFEERE, KMLEMO T 7=~ T 5T HT b
TN I VERTHDHILEEZOND, Thbb,
REMNEQIIFND T 7 —=~vA T+ TDALFTT 2
L— MO 4 XIE 1039 AT H B DIkt
L. 7 b7V 7 vRSEOFEMIZ7T15 AL /X,
F LU —LbDUITFHDOT I VBOZ )L Vb b
T T =V ANDENRIZ K S TIHRAFRE AT A AR IS
HIRR X h 72358, MO QolHITid#E L Wi HEIK T 43
CAMR, AFLT b7 Fa—)LiE, O rI)87
BT 7—=~VIAT T ORED A2, GI43AT I VB
EIROAFAEIZED L FITHAT - FAERF X hTn
3r#250% (Fig.5 %,

72, QoIFNE I b3V F U 7EHERBEANRIIL
DQoV A MIFEA L, F b 20— LbeBDE TrE
ZHES 5 2 & TATPEEA # Il L. PR 42 5
FEEZONTHBO, AL O I & ik
BIRIC b 2 EEIECHIEICE SRR 2T H
D. ZOFMICIZ A2 RT I 2 20D LS KHMTENR

(B)
25
20 4
15 1 10 ppb MET
1‘; ] UTR
-5 10 ppb PYR % e
-10 A J
151 100 ppb PYR 100 ET
,20 4
-25

=50 —4'10 —éO —éO —iO 0 lb Zb Bb 4b 5'0
PC1
PC1: 56.1%, PC2: 13.0%

Z. tritici samples were treated with two different concentrations of metyltetraprole or pyraclostrobin, respectively (n = 3). The hydrophilic
extract from Z. tritici was analyzed by capillary electrophoresis-mass spectrometry, and a total of 573 peaks (286 cations and 287 anions) were
detected. (A) PCA score plot for Qol-sensitive strain, (B) PCA score plot for G143A-harboring strain. MET: metyltetraprole, PYR:

pyraclostrobin, UTC: untreated control.

B Principal component analysis (PCA) of the targeted metabolomics of Z. tritici

FRILE 2024
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FRBERA FIVT b Z 7OV O FFHHE

AR ORI 5 T2 WY 5, v €7 ) —BR
VKB ST AT A O 72 3 A FEERER IR 2 2 Ko —
LMl K OB A mM (R T ORR. 1L
BN HRELER S (PC) TR Eh/=ET L
PS5 NTz, QolAIEZERNEE Y 2 WBL L 7235
B AFALTF I Tu—LBLXUEI R oy
YR PCLIS N U CRIEIRAFAIZ 7o b Sz
2, GUBAMIINYERR D, 2 OfIINE X F )L 7 b
77— NIZOAMEFFE N (Fig. 6). YL E»5,
AFLT I 7= LiEI b3y ) 7EAEER
BERIOWEEZHE L, £ ORER. Qol A2 Mtk
B & CGU3ATPERR 23 U T & RIRRIC MR = 1
LF ARG 2 Z LIk HiEEEERT &
Zibhb,

Lok E¥EZ, AFLTF T FTu—LiZ
G143ATY i 14 14 1= F %) 25 Qol 4l & L TFRAC (Fungi-
cide Resistance Action Committee) 23— F 1 Z hIZ
Quinone outside inhibitors subgroup A (FRAC group
code 11A) &g XT3,

EMRR

1. FIEANY NT L )

AFILT T 7°U—)Hit?®%g (Ascomycota) % h
CMZHRIEWITH 2 X2 b5 L%/RL7- (Table 8). 7&
B, AFLT T 70— OGN ET)C R
T 37201213, PEFEDQOIF & [HRkD FENEHT
boteo ThbH, BRERBIZIEVWTILES ) —
VIBALIER DN A 78 28k & U Tl < R L I 3%
(Alternative oxidase) % ¥V FILt FuF4 ABR%ED
PE L — MEAWTHZE L 20, BRFER WA
W2 WA Z ETAFILT b7 70— )LD
PRl © & 72211,

1IN Antifungal spectrum of metyltetraprole

2. fER%HH

Ay MEAZ O3 L X % F7zin plantaifliilc T,
I LAFXERMFIZNTEAFLT T Ta—LDxhh
B L OEHR M 2 N7z, WThOREBRIZ BT,
PRI 13 GLA3ATY i ik % i FH U 720 RPHRAIE L
T, QoIFI Dt i# & L% 12 W T 3 4 F PR B Al
ELTUALibhTnwaFusr+a+ - (JEQol
Al &7,

(1) PHIREA TONR
TLFIZAFALT b I T —LABA L, B (5
Bili. 4aHA) TL4AHRBRES L 22tk I A LR 4
17572, BPFLIX COWRMAEREE->TAFIL
T NI 7= LA X DRIEFLE B PR L T A,
MO 70 F4 37— VAPEX K D & P& 2R
Bl E T\ (Fig. 7). AFLT I 7a—)L
FPBIAEIS THES AR L. KBk (S85R) %
ZFBFRMCENTE o aikahitEERd 2 &0
"otz

(2) BRI TORIR

ILFIZ AT AT - 727TH%. § &b 5 ERE
BT AXRANCIEG L, & B FEEAEIRE L 22 T 4
FUT T T =N EEA L7, SRR X DB
RIRAEFFSTAFLT b F 70— L5 X O TR
EEHFENRZEZA, RO T aFi 3ty — LAFRX
0 EHF TR SR ST (Fig. 8). A F
LT b T 7T — IR B R O R T S AU R
WOMEEHEFE L, FWEPHITE B Z &0 5h -7z,

(3) MM I & OV R
ILFIIAFLTF P Tu—NEHAHAL, I A
F v YNNI L7z, ANLIEME TCO4HM. F v

Division Class Species Host crop Disease ECso (mg/L)
Ascomycota Dothideomycetes Ramularia collo-cygni Barley Ramularia leaf spot 0.0020
Ramulariopsis pseudoglycines ~ Cotton Gray mildew 0.0057
Cercospora beticola Sugar beet Leaf spot 0.0016
Cercospora kikuchii Soybean Leaf blight 0.0020
Pyrenophora teres Barley Net blotch 0.0048
Pyrenophora tritici-repentis Wheat Tan spot 0.054
Parastagonospora nodorum Wheat Glume blotch 0.0025
Corynespora cassiicola Soybean/Cotton Target spot 0.013
Leotiomycetes Rhynchosporium commune Barley Scald 0.034
Botrytis cinerea Grape/Vegetables ~ Gray mold 0.026
Sordariomycetes Colletotrichum graminicola Corn (Maize) Anthracnose 0.0068
Microdochium nivale Wheat Snow mold/Head blight 0.0047
Basidiomycota Agaricomycetes Rhizoctonia solani AG4 Various crops Root rot 2.2
Ustilaginomycetes Ustilago maydis Corn (Maize) Smut 0.040

16  Copyright © 2024 Sumitomo Chemical Co., Ltd.

EFRILFE 2024



100 -
80
60 a
40

20

% Disease severity

56 112
Metyltetraprole

Untreated

Fungicides were applied 14 d before inoculation. Water volume
was 200 L/ha. Test plants were placed under direct sunlight
after application (openair condition). Dose rates of treatments
are represented as g/ha. Error bars represent standard errors.
Different lower-case letters shown above the bars represent
statistical differences (Tukey-kramer, P < 0.05). Artificial
inoculation was made with G143A-harboring strain. PTZ,
prothioconazole (reference)

Preventive efficacy against Z. ¢ritici on

wheat
100 a
>) | -
E 8 b
o
3 .
g 60
)
g a0
]
2
o
° d
0 j ——
56 112 118
Metyltetraprole PTZ Untreated

Fungicides were applied seven d after inoculation. Water
volume was 200 L/ha. Artificial inoculation was made with
G143A-harboring strain. Dose rates of treatments are
represented as g/ha. Error bars represent standard errors.
Different lower-case letters shown above the bars represent
statistical differences (Tukey-kramer, P < 0.05). PTZ,
prothioconazole (reference)

m Post-infection efficacy against Z. tritici
on wheat

VoN—NTI3E H6R R O NI 2 170, 2 DHUE 2 5
4H 121310 mm/hD A T FERALER % 34T - 72,
R EIX COWMBRAAGESTAFLT V7T
O — LA IX D RIS 2 F Rz 2 A, /DT
O F 4 3 = VBRI X0 & PHE SRR A ] &
hTw7 (Fig. 9), *FLF bt T 7 a—ILidkbdE,
FBERAZ ORI TS H ot s Rt &

WA 772,

3. BEFDOQolFIMHEICX T 2R

ARErho [FRRAORH] ThNzEBD XF LT
b7 a = IS GU3ATIIN RIS kK 2 FEH Fo g %
ZF O LVQolAl L U TR X =28, Fh 4R
BEIZB % & F X F & Qol MM EARIZ N3 5 5% in

FRILE 2024
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100
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% Disease severity

56 112
Metyltetraprole

Untreated

Fungicides were applied 14 d before inoculation. Water volume
was 200 L/ha. Test plants were kept in damp chamber for 6
h/d. Artificial rainfall (10 mm x 3 h) was conducted 4 d after
fungicide application. Artificial inoculation was made with
G143A-harboring strain. Dose rates of treatments are
represented as g/ha. Error bars represent standard errors.
Different lower-case letters shown above the bars represent
statistical differences (Tukey-kramer, P < 0.05). PTZ,
prothioconazole (reference)

BEEE Rainfastness in controlling Z. tritici on
wheat

vitro ¥ 7213 in vivoiRER I CREMNIZIAE L 72, B A
FCIRABE L 7228, RINED D v~ F =K
4 7 DQOIANHEMR DD 212DV T & 3RBRA TG
REARFEATHHDT, BHIh-0Y,

(1) GU43ATIi PERR N D Rh R

6RRODIFIE 12DV Tin vitro T DY G LRI % 47
W, F b7 T — LA0H AT O Qol A &SRR &
GL43ATMI VERR & OB G A 17 > 72, 2 Db
EMPERE L LTRD 728 2 A, W ERZfH$
FOTF N 70— )X U TIEGI43ATE ik o i
P ZIMNES LI Zh L FTH -7 (Fig. 10),
BenT. AFIT b T 70— )LiE 3 4 FIERFE O A
6T XE X E AREEMIIOWT, GIASATIRIER
Ik BWBEZT RN EN S 572, K, WO
FEAEQoI AT 13100~ 1000 Dt PEE 23588 5 7=,

(2) F129LAYf AR~ DR R

AR [BROBE] IS THICRR7=E2 5D, Qol
Al CIXGI43ATI A & AERERE . i D3R X DI 5 T
LEELMUEE TH 5, —H. KO DOWFEFEFET
FGUSATNZ E DO FRE A< AV DD, R
DFEMMOK FIZOEA S F b 2 a— b F129L7L it
PERRDBIEDR G XT3, 7 2 TGL43AK L [l
FRDF7 T, Qol ANz kK & F129L AU i 14k & o>
PR 2 170 Z O & LTk 7=,
Z DGR, BREN Z &SI F A A R D $F1291L7
MERE ] 2 F L7 b 57— st Ui 2
K<, EHALORENREZI N L5256 %
2olz (Fig. 1), #6->T, AFLT 7 7u— )i
F129L AV PERR I & % 5278 8 FERINIZZ T 2 &8
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G143A-harboring strains
® Metyltetraprole
10000 o A Pyraclostrobin
" o O Azoxystrobin
§ 1000 F 0 a A A .
Q
& | m]
< 100 A
2
s 10
2
°
é 1 ® ° ° °
01 f ®
RO R T A
& g
v RR Y o 0@0
® W
g I3

Resistance factor, [ECso of the resistant mutant]/[ECso of the
wild typel; Z. tritici, Zymoseptoria tritici; P. nodorum,
Phaeosphaeria nodorum; P. tritici-repentis, Pyrenophora
tritici-repentis; M. majus, Microdochium majus; R. collo-cygni,
Ramularia collo-cygni; C. gloeosporioides, Colletotrichum
gloeosporioides

GBI Resistance factors shown by
G143A-harboring strains in six species

F129L-harboring strains
® Metyltetraprole
10000 + A Pyraclostrobin
" O Azoxystrobin
5 1000 f
Q
O
S 100 . -
5] O
Q O A
=] A [}
g 10 N
2 ° ° A ) A
2 ° °
e ! °
0.1
. N & O
O o &
RRR S AL A
1 . O ' \O
& N
1

Resistance factor, [ECso of the resistant mutant]/[ECsg of the
wild typel; Z. tritici, Zymoseptoria tritici; P. teres. Pyrenophora
teres; P. tritici-repentis, Pyrenophora tritici-repentis; A. solani,
Alternaria solani; P. fulva, Passalora fulva; P. longiseta,
Pestalotiopsis longiseta

IEEEEM Resistance factors shown by

F129L-harboring strains in six species

Gy o tz, k. REEOREAEQol Al TiE5~ 150D
JEHNFRD 5=,

(3) ZAIWEM b T v 2K — & — BT BB PERE
DRAR

KO OWREE TIE. GI43ARID & 5 A % i

[ Y e = 97 | TN - 17 53 VI N A S el S
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WY i vitro and in planta activity of
metyltetraprole against multidrug
resistant? isolates of Z. tritici

In vitro % Control of disease (In planta)
Isolate ECso (mg/L) 50g/ha 17 g/ha
non-MDR1 0.007 98 91
non-MDR2 0.004 96 85
non-MDR3 0.006 85 55
non-MDR4 0.002 90 64
Mean 0.005 92 74
MDR1 0.023 95 81
MDR2 0.007 79 77
MDR3 0.005 89 77
MDR4 0.010 88 57
Mean 0.011 88 73

a: Multidrug resistant phenotype (MDR) was confirmed by either
of tolnaphtate-resistance or ZtMFS1 overexpression. Fungicides
were applied three days before inoculation. Water volume was
200 L/ha.

WRIFEBLS 5 2 & TSRO R AN B s i 2 78
T & 4 TONERk (Multi Drug Resistancef&, MDRFk)
DEAENER SN TV B, 22T, I A X EMKRE
DOMDRIKRIZ KT B in vitrods & Win vivo (in planta) T
DAFILT b7 7a—LOWME K0 %N,
ZOFER, in vitrosABRIZ B WD TP AE IRk & LhEE L
MDRFRIZ K3 % PLE G M 0345 THK A 5 72 23, in vivo
A B W TIRFEN L 1ET e weEER 5 Nh
(Table 4) . FAMIDOHRIZQoIH & [AkIZLEF / — )L
AL IR R 2 KR & 3 2 Qi ALFE Al (QILA) T#ER
HHENTNB0, SHPIA b T > 2K — 5 — 1 EIF
FIZXOMEATER I T AL F—E2HEL T
Whed 5. — . invitroikBR TOERER b L & b
L. in vivoakBR T OREPITR I CIEBRERMIRIC I
BT RNF-YCIZHBRENZ EAMGEh s, *E
FEDFEASR, LA 7V 2R -4 —D A=
b, AFIUT b T TFa=ILPAEFROT LI F -4
PHEAI7Z2QolAlI TH B Z LA MiF A 5L, AFLT
b7 7a = VX ERGEIZ B W T, WEE O MDREE
IC& BB EZITIZA WEE L N,

4. ERAMHFHE

RIS T, BEEMO EBIRFEIZH T 5 4 F
LT T 7a—= )OI EHEL 2, PIRIZZ o
HZW %D INT, B AR T H AT % Hlih
LTWa~vryETEORAH [ VDX PAtic>
WTIEAFILT b T 70— )L BT ORISR %
NI 20, WThOHIKIZEWTEZAXZ b T L0
flise, M~ 3 ¥ A v P EOMENC X D A Rk
& DRBRDIRFER TPE SN TV D,
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(1) BRINTO 2 Js b5

WM F5 00T & F IS & ARSI RE A K & B3
THhbd, L2, TLATXENK, £4HLF545Y
7 W% (Ramularia collo-cygni) 50 FHRE TIZ
GI43ARI MR D AFAEE 2 100%XE < 1ZE L TH D,
W RO R X 2R & 2 5 TV B2, BEICifE
WOEMENRMBBEE &5 T 22018F127 5~ A, F
4V, BLXOA XY 2O THEBL 22T 4
RS O [ 35 R BR S RO B % Fig. 121278 L 7=,
AFIT 770 — )L DYEEREF IR T SR,
20184F- Y IF 1 & F JERFIZ 5 U s & 20RO @ O R E
HDIDTH-7=7LFH a4 F (JEQolAl) %
ERl>TWiz, /2, EERGII L1 -7, o
AMFREEBIC K A5 CE. A A LX5L45 07
BLARic L AF LT 7 a—)Lh Al % BNl 3
Z DRI TNE,

(2) 77 VNLTOX A XFFREVRY

77 VNVEKREE MR EF S 44 XD
THD, X4 XF YW TR A S KD
WMThB, LiL, HUIBRCIERARIC K - T XU,
F7203) -7 2Ky PREICK BN 27 2 E0n
72O RAAOBA R BHTH S, ZDH5H, Hk<
Ly =7 2Ky MFIED Cercospora spp. Tid2015~
20164F-D A 381 T GLA3ATY Bk D {7 AE 2 A3 8 H)
A CORERE SR TOEY, 20201275 ¥
LDOIRBHIZTEI L2544 X)) —7 2Ky MR
FA D[RR ROMEE % Fig. 131278 L 72 (Cercospo-
ra spp.iZ & B IEREIR A 55k,  Septoria glycinesic
K B H0R A 6iRERH) . WS OFEEE I LT E,
AFNT P 7 T7a=LOINEBIMTIAL flibh T
WBT7YFVAPBEY (QIF) &¥Fuary—
L (JEQolAl) DiREGAlZ LRl> Tz, SEFHIL
Ko7z,

(3) 77 Y ATOT 2R ERS @
TIVNET RO FEBEAFEREDOLIDTH D, Hilh
BICIR W TTED S ORE# RN THA LI & 55 2
ERTHEINTHBY, LirLl, 73V rihox
v g EJEFEI L IR L TR TH 5 2 & 5RE
FBAED) 27 HE L T3 Ramulariopsis pseodocly-
cines & R. gossypiilZ & % areolate mildew (/47> UV)
OB AT H 5. QolFMNIAL ibh TE -5
. 2019~2020%F- 12 35\ C Y 55RO GL43ATY i P
RO FAERIZIEIZL00%T d - 7220, 20204127 5 ¥
L DO TFRERHNZ T HiE L 7zareolate mildew O [l ik 5%
MEROMEAFig. 14128 L7z, A FLT T T ua—
LOIRIEIYIEDOREUEAITH > 7-EFH T 2V
(JEQolAl) . FuFA+aF v —n (JEQoIAl. &LV
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g o

80 f Eéﬂ

%!

>0

=2
S
T

% Control
3
\
\
[ — P IR

20

MTP 60 MTP 90 Ref. 63 Ref. 94

Wheat Septoria leaf blotch field trials in the 2018 season
(11 trials in Europe: France, UK, and Germany). Dose,
g/ha; MTP, metyltetraprole; Reference, fluxapyroxad;

Box, interquartile range; Center cross, mean value; Center
horizontal line, median value; Edges of the vertical line, the
highest and lowest value

IEFEEN Efficacy against wheat Septoria leaf
blotch (field trials)

0 Cercospora | Septoria
100

- Ew EW g

40

% Control

20

MTP 30 MTP 60 Ref. 60 + 24

Soybean late season diseases field trials in the 2020/21 season
(four Cercospora kikuchii and five Septoria glycines trials in
Brazil). Dose, g/ha; MTP, metyltetraprole; Reference,
azoxystrobin + cyproconazole;

Box, interquartile range; Center cross, mean value; Center
horizontal line, median value; Edges of the vertical line, the
highest and lowest value

IEFPEEN Efficacy against soybean late season
diseases (field trials)

100

- - Py
80 % .

a %
60 | L l
40

20

% Control

MTP 30 MTP 50 Ref. 63 + 87 + 65

Cotton areolate mildew field trials in the 2020/21 season
(seven trials in Brazil)

Dose, g/ha; MTP, metyltetraprole; Reference,

bixafen + prothioconazole + trifloxystrobin;

Box, interquartile range; Center cross, mean value; Center
horizontal line, median value; Edges of the vertical line, the
highest and lowest value

Gl Efficacy against cotton areolate mildew
(field trials)
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FYTEFYZFEEY (QolAl) DO3fEEAH%E
[\l Tz, EHEFNI LD 572,

(4) AATOT VA WwEERS

T YU AEY YR EOREHIRE X Wi
5V CRRG ITRE s EERERHMEMI THh 5. HATIE
T U AR EDOATHEES R, Yo FE LD
LRBEA AR E OV, FERETH LT VYA B
W (Cercospora beticola) T, 2014~20154F 12 AL ¥
WA B 53 & N7z AR O K91 K G143 AR i
MHRTH -7 EWME SN T3, 2017~20204 12
AL 12 I T8ERBRFiE L 7= & 7 DX [l 35 ik Bk
RO % Fig. 15128 L 72, &7 Y DXORhI I3
BEITHEY Y ET LD BREL Tz, SEHH
X057z,

100

—I T
80 ° °
— .S %
g 60 3
= -1 .
(=]
Q 40 |-
=
20 .
0
Muketsu DX Mancozeb
90 + 1000 2000

Sugar beet leaf spot field trials in 2017-2020 season

(eight trials in Hokkaido, Japan)

Dose, mg/L of active ingredient; Muketsu DX,
metyltetraprole + mancozeb

Box, interquartile range; Center cross, mean value; Center
horizontal line, median value; Edges of the vertical line, the
highest and lowest value

IEFEI Efficacy against sugar beet leaf spot
(field trials)

& Muketsu DX
60 -« Mancozeb
- Untreated
5} 4
2
g 40
E 4
Q
=]
k=i
= ]
20
0 T T T T 1
0 10 20 30 40 50
Days after spraying

Sugar beet leaf spot field trials in Ebetsu, Hokkaido. Single
spraying was made on June 21. Muketsu DX, metyltetraprole +
mancozeb 90 + 1000 mg/L; Mancozeb, 2000 mg/L

G  Comparison of long-lasting efficacy
against sugar beet leaf spot/Slow
disease progression (SDP) effect

20  Copyright © 2024 Sumitomo Chemical Co., Ltd.

72, FWmEiONEAE (PHAR) <Tah) ik
Eiro72L A, L YDXOBER~ YT LD
LENTNBEZ LW gh -7 (Fig. 16), HEHET V¥
A FGEO O Bk 551 T3~ 7 O Bicfi A e X h B
2. LY DX E B ERICHARD S A TR, 20
FIRELERNH (Slow disease progression, SDPEIH)
EEMPLEHOEAEI LWEEZ SRS,

P ko X5z, s OEYR SR IC T2 F
AT b Tua—-LOEBHGEEN S, —F, BUR
TUEAFILT + 57 a— 5t B X
NTWENWE DD, KICEWITRRN 5 Hi7z75 2 4
7 O R AT E R 23 F A9 B ATREMEIL TS E T X A,
AFLT 7 Tu—LERIIOEHT 57200, il
AlE DRART —F — 3 3 VI X B E A H
WO, MM A RZEE=2 ) v 7 OEfSE
F5H%OMETH S,

S

AFLT b T T LEGORIO LA e L
<. HAEHNBI DL VDX (XFILF + 57—
N4.5% [w/wl. =¥ ¥ T750% [w/wIAHNIA) #320214F
SHICESRBGAZES L, 20234 F1H KD IRFE xR T
W3 (Fig. 17) . AANIAREDEYIHROER 57 Tih R
&I ICT v AR E S RREE LTk D, T
AIOWHEE I3 L TE BN ERT, 72, FWilE
HERNR (SDPAIR) 2EID Z & RMO—2TH D,
TV B CEN A R L. RRPROR
FEAICE 53, 2D L%y DXOBAR G #ET T,
WAL DR; - TE D & IO/ E . #EHY
25 OIEE B PO & ISR LI 0
FE Zh o OlA BEORELEFEL 7z, 7 DR
B, EiOBOHIBRSIFRE 7 VA ANOREMITNA
T, W shb L, Kb Tomnarietsa4
BB & RnF L7 (Table 5).

A Commercial package of Muketsu DX
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LN Physical and chemical properties of Muketsu DX

HHRBEZH A FILT b7 7O-IVOHRERE

Items Typical value
Appearance Pale yellow powder
Suspensibility? (After 15 min) Metyltetraprole 98%

Mancozeb 99%

Persistent foam?® (After 1 min)
Stability

2 mm
The physical and chemical properties after storage at

room temperature for 3 years remained unchanged.

a: 250 mL cylinder, 53.6 ppm hard water, 500-fold dilution, 20 °C

B - 3 - 2T

ZZTEAFLTF NI Tu— Lk LU A F L
7 b7 7 a—u35% [w/wlKHIAl (35%SC) O Al
RERT,

1. WILEMEM
(1) Sk, it f & OH RS R

AFNT b T 7 a =)V FE RO 2 E#ENE SRR D THY
<. BUEFHEMEM (LDso) 134R103 & OIS Tk
7 v b 2000 mg/kgfkEH & LB D, WA T

LN Acute toxicity summary of metyltetraprole

v b CRVERVE (LCs0) 2520 mg/m® % Eal5 7=,
WFhOHESRIBIZTT DT EIEC H B W IEmMEEIR
DRBIRD N E» o572, AFILFT FTFFa—)L
35%AFNFH O 2R & M6 THI < . 2000 mg/kg Ak
HEORCRGRRE S & 5 UN22010 mg/mP DIk
ABEFZ CHTE H 5 VIS EHEER O RBEIZFED 65k
Molze AFIT NI T = LFEROIRIZRN 5
WX TS EETH D, GEIRIC X 2B R B >
7o AFIUT b T T — L35% KM DOIRIZ AT 3
R 1 F B E M 2 LS X e B JER ISR
BEDTHote AFLF I Fu—LEEE L)

Test type Metyltetraprole Metyltetraprole 35%SC
Rat acute oral (LDs) >2000 mg/kg >2000 mg/kg
Rat acute dermal (LDs) >2000 mg/kg > 2000 mg/kg

Rat inhalation (LCso)

Eye irritation (Rabbit)

Skin irritation (Rabbit)

Skin sensitization (Guinea pig)

Minimally irritant
Non-irritant
Non-sensitizer

> 2520 mg/m® of air (4 h, nose only exposure)

> 2010 mg/m?® of air (4 h, nose only exposure)
Practically non-irritant

Non-irritant

Non-sensitizer

LELIEWAl Subacute and chronic toxicity summary of metyltetraprole

Species Administration route and duration Dose NOAEL (mg/kg/d)

Rat Dermal, 28 days 100, 300, 1000 mg/kg/d Male: 1000
Female: 1000

Rat Oral (in diet), 13 weeks 2000, 6000, 20000 ppm Male: 1508 (20000 ppm)
Female: 1715 (20000 ppm)

Rat Oral (in diet), 24 months 2000, 6000, 20000 ppm Male: 852 (20000 ppm)
Female: 1190 (20000 ppm)
No carcinogenicity

Dog Oral (in capsule), 13 weeks 100, 300, 1000 mg/kg/d Male: 1000
Female: 1000

Dog Oral (in capsule), 12 months 100, 300, 1000 mg/kg/d Male: 1000
Female: 1000

Mouse Oral (in diet), 13 weeks 1500, 3500, 7000 ppm Male: 1060 (7000 ppm)
Female: 1360 (7000 ppm)

Mouse Oral (in diet), 18 months 700, 2000, 7000 ppm Male: 820 (7000 ppm)

Female: 1012 (7000 ppm)
No carcinogenicity

FRILE 2024
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AFIOT b T 71— L 35%KHAFN O K R4 5 il i
I‘i uu&)gh'ﬂ_ Fi’%mﬁ;ﬁéwu&behﬁﬁ’ﬁf;
(Table 6) .

(2) HAE. MRS & OREE

Ty b, 4R, vy 2 EHWEENE St
BLOBERBROME, 2 FILT 5 7Ta—)LH
RAERE®RG LMo mEEEIRYohEr -
77 F720 Ty b BLY Y 22BN, FBIEMEIE
R oNish -7z (Table 7).

(3) A - N
Ty b EBXOY Y F & O EF R T
B L TiEm B s ha 572, 59 b

<
B - 2 B BB . BAE S X O R
ICESENIGRY SNk > 7= (Table 8) .

(4) FhiEErE
7 v b & oz T, mE R
wcx&) 6 #/Lfct ﬁ) o] 7):_ (Table 9) o

(5) E{ERME
X IF T AW I K OCKRGR & FHO 7= 1592 R 28
HARER, F o4 =— X4 A & =ik CHL#H i %
Fﬁn Ve Qe R ELE R ER Jo & OTVTOMIE A T 72 iﬁﬁﬁ‘
ARG, ~ o A/ EGERBR & FE 0 L 72 5 R
a‘ﬂhé Mt Tdh 72 (Table 10).

LELIERN Developmental and reproductive toxicity summary of metyltetraprole

Administration route and

Study Species duration NOAEL (mg/kg/d)
Developmental toxicity Rat Oral (gavage) 250, 500, 1000 mg/kg/d  Maternal 1000
Days 6-19 of gestation Fetal 1000
Rabbit Oral (gavage) 100, 250, 750 mg/kg/d ~ Maternal 250
Days 6-28 of gestation Fetal 750

Two-generation Rat Oral (in diet)

reproductive toxicity

2000, 6000, 20000 ppm Parental

Male: 1385 (20000 ppm)
Female: 1544 (20000 ppm)
Offspring Male: 1385 (20000 ppm)
Female: 1544 (20000 ppm)
Reproductive Male: 1385 (20000 ppm)
Female: 1544 (20000 ppm)

LN Neurotoxicity summary of metyltetraprole

Study Species

Administration route and duration

Dose NOAEL (mg/kg/d)

Neurotoxicity Rat Acute oral (gavage)

500, 1000, 2000 mg/kg/d Male: 2000
Female: 2000

LELIERON Mutagenicity summary of metyltetraprole

Study Study design Results
Reverse mutation Salmonella typhimurium: TA98, TA100, TA1535 and TA1537 Negative
(Ames test) Escherichia coli: WP2uvrA
-/+S9 mix: 156-5000 pg/plate
In vitro gene mutation Chinese hamster V79 Negative
-S9 mix: 0.3-4.0 pg/mL
+S9 mix: 1.0-62.0 pg/mL
In vitro chromosomal aberration Chinese hamster CHL/IU Negative
-S9 mix (6 h): 20.0-60.0 pg/mL
+S9 mix (6 h): 17.5-70.0 pg/mL
-S9 mix (24 h): 2.0-4.0 pg/mL
Bone marrow micronucleus CD-1 mice Negative

500, 1000, 2000 mg/kg

22  Copyright © 2024 Sumitomo Chemical Co., Ltd.

EFRILFE 2024



2. B - R

(1) Bz 3R

UCTHEFR L 22X F LT F T Fa— L&k Ty Mok
L5 L7228 24, e IkplcIR X h T eh
W2 L7z, 208K, B2 icfREeh TR KU
ot S e, ARG OWRIER 1386% L) &
HeE S, FRENOFREAYE - FERE A2 5 72,
AFILF b T 7a—LOFEEERBIIEE, NV
YVEREO X FLEOBE KOV 0y Blas
t. E5NZF F V) J VONJPEAFAALTD -
720

(2) Kz 3R

UCTHER L 72X F L7 + 5 7 a—)L & w3k
FORLA2EM (3%, £A4XBLUY yT) T
RBEABREZEBL 72 Z A, WTHOEMIZHEWT
g A FILT b7 7 a— L DRBEEIKITIFIERBE T,
T R 1L, P RmToRIZLEINRY Y
LI —FAAEGOREE 2K TN, &
5 ICHIANTONR Y ¥ VB LD X FILHED KR
b Zzhicii Bttt XUV VLT —F )L
HOMZIZH L et TH 0. ER L RGBS
AL CREYI A ICID A E h b & B A b,

3. IREEBHLUVEKE

(1) Az 553 0R

UCTHEFR L 7= 4 FLF b 5 7 a—)L & Hun=hik
DRRER T, A F LT I Tu—)LidpH 4, T XV
IDMEMRP CRETH D Z DOFIINI L E (25
°C) Th o7z, F7z. $lik pH7) Hhickid s 4
FULT b+ 77— ORI RN CERick %
HO KB EAE) 135.7~1020 [ TH > 7=, AKh
FHEG T T O BN MRRIEIE, RV VLT —-F L
WADOHAL L ZHICHL TR, & L IX
suna 7 x Z)VHORRIFE T OKREHIC K 5 EHRE
KOs vu 7 = VERKOBEETH D, mAERIC
THALRFICEF TR LSS L E R bhz,

(2) tHEhIZ BT BH

UCTHEFR L 7= 4 F L7 b 5 7 a— L OISy 18
HhEp AR R T O O (20 °C) 1. 711~1000
HLETH >72. F7z, LEFRm EToOH RIS
ho kot xh, Z2oFui (20 °C) 13196~241
H (Brick 250 KBEHBEM) Th-7z
BrhTop@RRgE, FE L TOkICk3Ry YL —
TUAEGOMAL 2SR A THEETH D, Kk
RS TR & B\ iE R LR BT
ftehseEzohrz,
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(3) hyEpkwd

Bk, @A REAR I K OVE R O M HLIE G 12 2 F L
7 b T 7 v — L 35% KA A 100015 7 B % 300 L/10 a
DOHEETIREAT L 728 2 A, iR EE131.01~
1.58 mg/kg T . HIWIF22.5~57.7THTH >
72

(4) TERATN

7u4 v b))y b RESERAE S LITRD I XF
LT b7 77— LOFEREGHR THIE L 2
PR B Krocads) 3 & OB 1R BKroces) 13 Z 112 711551
~5468% K 17382~12334TdH - 7=,

(5) fEwskwd

A FITF b Z 71 —)L35%AKH Al % 2000~30001%
FHRL, TUyH A, Vv aBXOF v/ Fi22~3
B L7z 2 A, FHKRBREORSEIZZNTH
0.09. 3.3% X U21.1 mg/kgTd > 7=,

(6) Hefrthikid

AFLT b T Ta— O LERHRBIC BT 5
JEI322.5~57.THTH 5 Z L 6, BIFMIZK
ETHEIREELSN D,

4. FEEMEYITHT HHE
KEEBIRE., IV NF, A4 a2, KitER%E &
CEHIZE T 2SR % Table 11128 L 72,

(1) ZKPEEIRER K3 % 528

AFLF M TFu—LFEKkDfa, XAXIVvak
KOV D 2R EE  (LCs0/ECs0/ErCso) 1.
ZNEFh>015, 0346 K U>032mg/LTh -7, %
2. AFUT b T T — L 35%KHEIT O & IZ
ZhZ2h085. 1.7. 410 mg/LTh -7z, ZTh 6Dl
WFEMEH? S PEINBBRIEAKPORE LD & +45
IZEL. AFIT b T T a— )L OKEBREYNIC KIE
TRBIIKWEEZ 5 Nh,

(2) IYUNF. I TIB XK REIW 5
AFLF T TFa—LFEKROE A I I VISFIC
B3RO0 I X O 5T DLDsofi1d 2 1 2
1>109.3% & 8> 100.0 ng/¥HTH >7%2, A FILT b
7 7 1 — )L 35% KA 200015 FBRIED H 4 2121 B
BRI S TOFRFIZA%TDH > 77, 7=, [[AAl
UG L 720 U BETOKERR TIE. #tm32H %L
PRI TRICIRITTRBITI 2L, SRR MIE32H A &
Eibhi, REEWZOWTIZ, A FALF 5T
o — )L 35% K FIAI200015 A UK D Hfi e 512 & 5 I v
AHTVE=, bXAHI ATV I IBLXUTFN
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IELIERAN Ecotoxicological summary of metyltetraprole on non-target organisms

Test substance Test species Test type Results
Metyltetraprole Aquatic Carp Acute (96 h) LCs0>0.15mg/L
organisms Daphnia magna Acute (48 h) ECs0=0.34 mg/L
Green alga® Acute (72 h) ErCso > 0.32 mg/L
Honeybee Apis mellifera Acute oral (48 h) LDsp > 109.3 ug/bee
Apis mellifera Acute contact (48 h) LDso > 100.0 pg/bee
Bird Bobwhite quail Acute oral LDs > 2250 mg/kg
Metyltetraprole Aquatic Carp Acute (96 h) LCs0=0.85mg/L
35%SC organisms Daphnia magna Acute (48 h) ECso = 1.7 mg/L
Green alga® Acute (72 h) ErCsp = 410 mg/L
Silkworm Bombyx mori Acute oral (22 d) Mortality 4% (2000x dilution solution)

Bombyx mori

Residual toxicity test < 32 days (2000x dilution solution)

Natural enemy  Neoseiulus californicus (adult)

Propylea japonica (adult)
Aphelinus asychis (adult)

Acute contact (7 d)
Acute contact (7 d)
Acute contact (7 d)

Mortality = 2.0% (2000x dilution solution)
Mortality = 0.0% (2000x dilution solution)
Mortality = 6.0% (2000x dilution solution)

a: Raphidocelis subcapitata

77 77 aNF KB O7THZROFERFIT T N E 2.0,
0% LU6.0%T., MUPIX LH%ETH 72, ZThED
ZENE, BiHTOAFILT NS T =D I
INFL A4 3B KRB REICRITTRENH
LEZoN/=,

(3) BXHIIxd 25

AFILF I Fa—LEKOTY Yy XTI I2H5 T
2 eSS < . RO G- T D LDsoff % >2250 mg/
kg TH V., FEiEHTOAFILT + 5 Fa—)LDESE
RISV EE L B hi,

Dbk, xF L7t Fu— Lk L2 5
LT b T 71— )L 35%AKFIA O IFLEIYIZ k4 5 2k
WD THL . RElchbzsTAxF LT 5T
O LR R AL 28 LT RIEE - AL
K OB s ERIMADERE I N D EE L
bz, F7-. BREHTORED), JEEMAEYIT
NS, B L MHAECH AL BREAD
WEIEWEEZ L O,

BHUIC

AFINT b T T a = LZRIEOBRA RS T A
%8 U, BERD Qol AN it 2 HEAT U 7= v i 1 12
HLTEARTH 5, 1EWNRT 23EH ) 2 213K
oM 4A 2B EORBRT V4. 7
2550 TEAEMO WA FIZEE L5 5, %7, 3
I INFEDRER N AN DN E
YIEE R OMRIACHIIZMEH T & 5, RO
WRLS AFILT T Fa— )LD ABRITAT 55
EicfEnweELoh 5, EELIE, ERUED
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BRI OF 2 BR BB A FILT b T T a—I)LH
WMUNZHH XN, BB X ORROHSICEHENT 5
ZEREHS>TWA,

AHEF

AFILTF P I Ta—ILORRBIZH -0, —HRFEF
VA AR, % SRR O o A7k A
BEO R 2 7 E ORBHIZREO 5 % 1= &
DRI S < O TS £ VR A E L LA,
T AL L 1T, Bl EME S feE e TS
BECHL LT EF,
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