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Abstract

We investigated the toxic effects of difenoconazole on the development in the African clawed frog, Xenopus laevis. To
test the toxic effects, frog embryo teratogenesis assays using Xenopus were performed. Embryos were exposed to various
concentrations of difenoconazole (0-30 pM). LCigo for difenoconazole was 30 puM, and the LCsy determined by probit
analysis was 27.19 uM. Exposure to difenoconazole concentrations =5 pM resulted in 10 different types of severe external
malformation. Histological examinations revealed dysplasia of the eye, heart, liver, somatic muscle, and swelling of the
pronephric ducts. The tissue-specific toxic effects were investigated with an animal cap assay. Blood cells were normally
induced at a high frequency by mSCF and activin A. However, the induction of blood cells was strongly inhibited by the
addition of difenoconazole. Electron micrographs of tested embryos showed the degeneration of somatic muscle and the
shrinkage of microvilli on pronephric duct. The gene expression of cultivated animal cap explants was investigated by
reverse transcriptase-polymerase chain reaction (RT-PCR). It revealed that the expression of the blood-specific marker(3
-globin IT') and muscle-specific marker (XMA) were more strongly inhibited than the neural-specific marker(XEn2) by the
addition of difenoconazole.
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duck), EJA] >45 mg/m’/4hr, T]H=>2,010 mg/kg
(LDso, rabbit) = e ek A=4 AI@ 2} &7
o =3 ¥ M= HASAdolH 7yw] Lo
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shlom, 2JARRE vl mi A A ABHICE ABERE vl
ethylene glycol monophenyl ether(0.05%)% T} A
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3 523 Beoby o v 24 tag, 1
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2.5. ENNXFSHD0|AA HT(Transmission Electron
Microscopy)
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AAI5Iod(Reynold, 1963) E3FAA}EHT]Z(Jeol 1200
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(Tardin, 1972).
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Sa— EYHo 2 HE RNase Mini Kit(Qiagen)&
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ulato] SolulshAl ASEI=A] HARE] Slste]
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95% AZFANA Z45tsch
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719 vli(st. 9)F 1507HA1# ARE-5}e] 96 A1t 223k A
T} o Z11} OFAIE 0.06%(v/v)aol| 4] HE Bli(embryos)
7}st.462] AAF 8 o 2 "SI ok Difenoconazole
o k=2 Aol A= TF(edema) T A4 o] FS

Fig. 1. Tadpoles of Xenopus laevis exposed to difenoconazole
at the blastula stage. Control tadpole(bottom) and test
tadpoles(others).Control and acetone-treated embryos
developed into normal tadpoles but difenoconazole-
treated embryos exhibited dose-dependent abnormalities.
(A) Control embryo of Xenopus laevis. (B) Acetone
control embryo, (C-E) Difenoconazole-treated embryos
(10 uM, 20 pM, 25 uM). Bar:1 mm.

o) - Fg7] - HALS

0.
Zakak 10252.9] thoFal dhAIsHA v]&o] Tt F9)
© 1, difenoconazole?] HE7} Z7} <2 7| HUHAY

o4 Z715He AFS LeRy T Fig. 1),
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25 M 9] ol =S o] BEES 22 A A
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Fig. 2. The percentage of survivals and malformations in
Xenopus laevis. Blastula embryos were exposed to
difenoconazole for 96 hr at 24+0.5 C. Rates of
lethality and malformation increased with increasing
the concentration of difenoconazole.
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Elt). Difenoconazole®] | 2jol| &J3l 714+ T35}
5241k o)A HAi(notocord) el A LreFEO.m 10,M
oA A ANHISRe] 1533%004 LEREZ] AlZstol,
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w Ga, 1Al B eyt ow, F=rt St
5 750 71FEC] SIS st.462] Ao
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difenoconazole 2] A|, Az}oF 2h o] Ak H YT
o 2to) Al Eds] FHaL gollo] & Ea1 Q%S
U Aol A o] A 27171 ol Folsal A%
o] AR HlE-2 sho] 429 o)t Hole A=
o] Wolt). ¥5-#]3f|(stunted)= difenoconazole 10 p
M 2] Al, 0.67%= LERLZ] AJ2Fste] 25uMef A
36.67%2 LFERITHFig. 3).
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/el 2 efuf o] Algatol o] o4& H
3}o] student's t-test] HHEE A=S P51k o
Z0) 4t AIA £SDE= 8.97+0.63 mmo] Il opA| =
] 2o] o A2 8.90+0.75 mn(t= 0.73) 2. & 59
u| gt W3S e R] 9F9kar, 5 uM difenoconazole©|
22| Fol| A= 8.83+0.64 mn(t= 1.54, p<0.05) = 3
o+ Ago] aste] o3k Msks et it e
3210 pM, 15 1M, 20 uM, 183125 pM O &2 =7}
= 71gtol whet Z42Eo] ot A e 8.23+0.70 mm(t=
7.80, p<0.001), 7.54+0.61 mn(t= 16.3, p<0.001),
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Fig. 3. Various external malformations were observed in
tadpoles exposed to 5~25 uM difenoconazole.
Edema, gut dysplasia and abnormal notochord were
induced by 20 puM or higher concentrations of
difenoconazole. All malformations were observed
very frequently at the concentrations of 20 @M of
difenoconazole or higher.
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Fig. 4. Body lengths of control and difenoconazole-treated
embryos. The reduction of length was significant in
10 uM or higher concentration of difenoconazole
(P<0.01 and error bars show 95.0%).
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6.60+0.74 mn(t= 24.83, p<0.001), Z128]1l 6.05+0.79
m(t= 28.99, p<0.001)5-0.& H2} 7hAasln o)z}
ML ShES o oS gojule WekE hehpolch
(Fig. 4).
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Difenoconazole #] 2] % 413 Lo A
AVPHAA), 5, A, 9] aL 23k SOl A vk
221314 7] 3 o] WA UK(Fig. 5). 4l o] =
Z, Fe A, Bargo] g =l okl o
Holl Y1x|5FTH(Fig. 5-A). RHH A/dul o] =3 v
W3}3E w difenoconazole©] &1 2] ¥ Hio A 2|4
o] Aol 9J3} 3|2 L]o}} 34=8- A Z(photoreceptor
cell) ] Bl g}, = wpubse) s} pake|la, A
A o] Wj%.0.% o] LtehrhFig. 5-B). 4
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Fig. 5. Comparative histology showing malformations in
Xenopus laevis embryos to 25 pM difenoconazole
for 96 h; (A-B) tadpoles sectioned at the level of
the eye, (A) control, (B) difenoconazole treated,
(C-D) tadpoles sectioned at the level of the heart,
(C) control, (D) difenoconazole treated; (E-F)
tadpoles sectioned at the level of the liver, somites,
pronephros, (E) control, (F) difenoconazole treated,
(b: brain, g: gut, Ht: heart ,
notochord, oc: oral cavity, p: pigment epithelium,
pn: pronephros, r: retina, s: somatic muscle, si:
swollen integument, vc: vetrous chamber; bar = 100
um).

I: lens, li: liver, nc:

ofu]% -

2871 - AL
A2 41 o) tiee] 1
C) difenoconazole *|2]2]
2717} o 7hstod 91,
e 53] W dEs HIltkFig.
- 7N st A TEE Al2T7E dARSHA &
Qlar, AszAtolo] HAE o] Lk, AL,
ToR BRI 22 Uehkkon] IHK(hepatic
cords)S-2 A2 &L o|F1 A= HUzlE|o] FRH O
= HHOﬂEloi QItK(Fig. 5-E). ¥ difenoconazole #| 2]
W] 7He: A 7Pk kst T8 Holn] 7H4fo]
e} glom k] Haw EEA yEpRar 7t
A3 o] FEslol Z1BAjol7E FREA e
ZH2Fo] RS oo Mir} ] skt (Fig. 5-F)
TS o] Al e AR A S Al =

FE7) U} TL 2] RokS o231 9oLk (Fig. 5-E)

o]

AR O] AATL: ThAEZo0] Yo &3t gk Lx
E 7ML QATHFig. 5-F). Aol Hae =

i

staL AWelA| A = o] A& WalE o] glok(Fig.
5-G) difenoconazole #|2]u|j2] A0 JLH.2x{ Q] 11
o, 2RAE A UkA] ¢l BlofQle 3ol b

ke fLgdbeto|Abo] Ll th(Fig. 5-H).
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3.3. Benzidine blood stain & Animal cap assay

Difenoconazole 2] E4Jo] o] Hals #|3lstsl
ou], o]ej3t 23 2els7] ste] Hiembryo)ot
=5 BEHE g)AkO 2 benzidine blood stainS- 3§
ShAaL B3 HelHo) 4 AP e
=3 245} Fig. 6).

In vivo©ol| x| FETAX sljFeloflA] uijekal thzuto]

223}

Hol= @?7} J&QEJ Q{Fig 6-A). 18} 15 1M
TR AEfgh ARe] AR ol A= thxte] v
3|4 benzidine HH--0] ot-}yﬂ ufaywz gs] aq A7}

9] H9jel A ZF= & = Belet
% ti(Fig. 6-B). 18]l 25 uM *‘6‘401]*1% gt
AL Lo A benzidine BH-3-0] THHE| ] oo m
w2 Aol AAH O R o]2o|x|A] o AL

o % SIITkFig. 6-O).

IE3} difenoconazoleof &Jsto] o] E35171 #J8)
Hth= AMLS in vitrool| A ERls17] £)5te] st &
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Fig. 6. Benzidine blood stained tadpoles of Xenopus laevis exposed to difenoconazole and control at the blastula
stage. (A) Control tadpole (left) and test tadpoles(others). Control embryos developed into normal tadpoles
with intact heart and blood. (B and C) But test embryos exhibits dose-dependent decrease of blood in heart.
(A) Control embryos showed heart that stained with benzidine (blue color) in both atrium and ventricle, (B)
15 uM difenoconazole-exposed, (C) 25 uM difenoconazole-exposed.

==« wi ARA(Fig. 7)°14 0.1% BSA7} 323Hel
Steinberg's 41214 ¢l Hjobel iz BET 2ol
HE u|AE Fu) A at B3lA| 7 2™ benzidine blood
staino]] ¥H-3-51x] QFQFtHFig. 7-A). WA R in vitro
HollA E4-5 F=shes At sle Aoz gl
mSCFE TH50 2 Ag3l3le e E97} freb=
2|2 gHelsl7] 9151 30 ng/m mSCFE TH=-0 & 2]
stelon] 1 Ast o] st f A B
ZAto] B35l tiFig. 7-B). 12]al difenoconazole
= 15 M = T e o o et
H]225}91 3L 9 A] benzidine blood stain®]] ¥-8-3}7] 9F
QIth(Fig. 7-C). 7323t ZuiYg = 21%}2] activin A
= 0.5 ng/mo] FEoA FES EeHS WS
4 M7 TR feEE Ao R BaEgleT
(Ariizumi 5, 1991) 0.5 ng/mQ] F== &= =23t
A3} benzidine blood stain]] 207} %= 174t W35}
-2 HE 0] ERE38HE HofF=q{ti(Fig. 7-D). Activin
A%t mSCFE Bt 2|shH FAfF 224] uiet Al, &
T w37 AnpA o2 ot Hi(Miyanaga G,
1998)¢] wha} 2 ¢35Le) 4] 30 ng/m¢ mSCF, 0.5 ng/m
activin AS Hg Agste] wijFsiqlcy 1 Axt
benzidine blood staino]] B2 HQl B2|H-L 207)
Z 8= AT 40%E UerstthFig. 7-E). &
Ao 2 activin A ¥ mSCFo] 9J3t d118%= ai=s
difenoconazole©] AufL} Z3sHA| A8l & = Y=A1&
in vitro oA El135}7] $J81o] 30 ng/m¢ mSCF, 0.5
ng/ml activin A, 25 M difenoconazole 2] A 7}A] &
Ae T vigolel FET Helme Wit
1 A7} activin AS] FIFR <lalo] HelHe] A

[ex]
=
Z]

2

Sh= UERA AT mSCF o} activin A 9] 535 a7l &
T NI == 10% 2 A 2513101 T R =
benzidine blood staino]| tjslo] °Fs}A WH-g-3}ich
(Fig. 7-F). o]#]$t A= E3 difenoconazole2 in
vitroo| A ABT SES ARk A o 4= 9)

At

K1

Fig. 7. Benzidine treated animal cap explants of Xenopus
laevis (A) Control, (B) single dose of 30 ng/m{ of
mSCF, (C) single dose of 25 uM difenoconazole,
(D) explant treated with 0.5 ng/m{ of activin A
swelled but showed benzidine reaction in only one
explant, (E) 40% of explant incubated in the
mixture of 30 ng/m{ mSCF and 0.5 ng/m{ activin A
showed distinct benzidine reaction in their inner
space, (F) the addition of 25 uM difenoconazole to
the mixture of 30 ng/m¢ mSCF, 0.5 ng/ml activin A
showed strong inhibition of inducing erythrocytes
in explants.
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Benzidine blood stain 215 2| &HQ1517] ¢354
152 vkl el HES Aargsto] dHdt Aa(Fig.
8), ol A1 M]3 ] 2 2)yto] BHlE| it Fig.
8-A). 25 uM difenoconazole TH= A 2] Lo A= I A]
W49 s3] A yto] B}eglon} ik &

WA 27 Aol Ajolof H-& Bl AT
cosine]] Tt G4 0] oFstol taks 2ol 7k
9191tHFig. 8-B). 30 ng/ml mSCFTHE: 2] 2] 2Lof A =
I EXE BULLCE: P
Zut 235151 th(Fig. 8-C). 0.5 ng/ml activin A T
A el ol i okze] Fujel 4 7hel o] Rkt

Fig. 8. The histological verification on the induction or
inhibition erythrocytes in animal cap explants of
Xenopus laevis. (A) Only atypical epithelium was
observed in control explants, (B) explants exposed
to 25 pM difenoconazole also exhibited only
atypical epithelium, (C) explants exposed to 30 ng/
m¢ of mSCF showed only atypical epithelium, (D)
mesenchyme and atypical epithelium were induced
but blood cell was hardly differentiated by a single
dose of 0.5 ng/m{ activin A, (E) explants incubated
in the mixture of 30 ng/m{ mSCF and 0.5 ng/ml
activin A showed mesenchyme and blood cells, (F)
in explants incubated in the mixture of 30 ng/m¢
mSCF, 0.5 ng/m{ activin A and 25 pM difenoconazole,
erythrocytes were hardly developed (ae: atypical
epithelium, be: blood cell, nt: neural tissue; ms:
muscle; bar=100 ym).

7] - A

A 7R Bl F1to] FAdo] Eglom of7]of oftte]
A7 et 2ejHo] Ql3ick(Fig. 8-D). ~1e]
1130 ng/m¢ mSCF2} 0.5 ng/ml activin A -3+ 2] 2]
oM AA] offte] FHiHA hxA] o] E3FshH
A 7k Rl F7to] FAE e of7]oli= mSCF
9] 2-8-© & blood cello] 2= QITHFig. 8-E). 18
1} 30 ng/mé mSCF, 0.5 ng/ml activin A, 25 M
Difenoconazole 23} % g]tof| A= thz2Q] FulAf|=x
= FURRQI EeH| Ze2A 0 A 24 o] =5
Urele Hl F7tel| A= blood cello] #H2ke| 2] ¢F9F
th(Fig. 8-F). o] 24 difenoconazole®| Xenopus laevis
Hle) FEslo] 7t AsAlE FeaThs AS o

% 99l

3.4, OIM[FEfsty Ay

25 uM difenoconazoleof| 4] 72 A1 7F 52t vl oF= =]
of Yz nHTAS EapiAEn) Ao R Pk
It} Difenoconazole 2] T34y A s|aTE E0ls)7|
5to] Xenopus o] A H 55 52 Taksto] &
= 1 thzwto] ol A= e asEol 42
o7 vjgE]o] Qlal Z efjlo] F5ishH At 414
2 HolFeith(Fig. 9-A). 1] H|3} difenoconazole |
Pl ol A 7 efole] Hua Baloh 2eHga 4]
Zalo] A7 BT 2l Hel gk Aol 57
o2 Upehor} nlE@Eote] ¥l ) o)
Qrth(Fig. 9-B).

41T protonephros) & Ak e] ¥7|ojn &3
o] A]7]o] Lrehh= a7 o). 2ol A PAlat
O] SRS WSS W WS aFsto] mlAlg-
(microvilli; mv)7} DR ato] Bu]e} 25752 &
23l ¢l om A H(cilia)7} #&E tHFig. 9-C). tj=
w2} Hlwske] Ao s W £S5 e niAlE
Lo b SR A QlaL o) Frobx|n E512]4]
¢l Zo] TEEUCE B3 Y H N2HEES A7
Sk A o2 A A Qlom k= Alazof| A tfit2]
o7 Uehts AdlgaAA(multivesicular  body;
mb)7} A5+ WEE| Q=1 o]+= difenoconazole2] *]
o]l ofsf) A|azg- 7} Dofthe A onlhh(Fig.
9-D).



Triazole | 5-2F Difenoconazole®| Xenopus laevis ] 7] vl @rAjol| n|x]= =4 9k 1229

L ; e A e 4 (73 3
Fig. 9. Electron micrographs of the incubated explants. (A,
C) Control animal cap explants, (B, D) test explants
exposed to 25 uM of difenoconazole. The
difenoconazole-exposed explants exhibited muscle
degeneration and the shrinkage of microvilli on
pronephric duct. (mb: multivesicular body; mv:
micro villi; bar = 1 um).

3.5, RT-PCR assay0f| 2|5t mRNA 25izF xA}L

o

activin A2} mSCFo]| 9§t EX =RZAS=
difenoconazole©] &J3f #aljE ZZ9o] §-HA} ¥HeS
1015}7] 915 mRNA Al Stgick oS 9]
3] total RNAE o} 211} difenoconazole ] 2|0l A]
FE310] cDNAE §/d517] 918 RT-PCRZ 35131
ol @O 5ol FAA1 B-globin 19} 15 50|24
A1 XMA(Xenopus-laevis muscle actin), 417
27 S0l §44 9 Fu, ] 7 Sol 4 77}
01 XEn29¢]| tfj3}od(Hemmati-Brivanlou 5, 1991) &
ulin T187ke] A WS v]wahelekFig. 10). o
Z+7} 30 ng/ml mSCF£}0.5 ng/m{ activin A £+ #|
2ot 71237 30 ng/md mSCF2} 0.5 ng/ml activin Ao
25 uM difenoconazole £33} % 2]+-2] mRNA 2d -
< w3l Bt} EF-la(Xenopus laevis elongation
factor lalpha enhancer-promoter)+<= -2 &} =520 A
WiBp g7] uhito] 52U mRNA o] EARHZ A
23131tk B-globin = 30 ng/m¢ mSCF2} 0.5 ng/ml
activin A 53+ A2|H EeHolA A Yebg e
30 ng/m¢ mSCF2} 0.5 ng/ml activin Aof| 25 uM
difenoconazole B3} & g|ofAs W WEES 1

itk wlebA] difenoconazoleo| Eol o] B3l= #JslsH
= 707 ®Boltk XMA+ 30 ng/mé mSCF2} 0.5 ng/
ml activin A £33+ X 2|H EejHo A 57 UeRte
1} 30 ng/ml mSCF2} 0.5 ng/ml activin Ao 25uM
difenoconazole &3} 2| g]wtof A= vl A e ke
=2 Bk o|Z4 £3-20] ¥F¥ =2 difenoconazole
o] H7tell oJsff A= A& & 4 ATk EIF
XEn2 84 = kol A= WEsHA] gigken, 30
ng/m¢ mSCF2} 0.5 ng/ml activin A £} 2% 2]
H7} 30 ng/ml mSCFL} 0.5 ng/ml activin Ao 25 uM
difenoconazole 3} A 2]tol| A 53t Fe] WS
B4k o] At difenoconazoleo] o} LL-9]
E3k= AR Al 22 Betoll= et FFE

Al gethe AE & A8iTh

Fig. 10. Gene expression by RT-PCR of incubated animal
cap explants (presumptive ectoderm). Expressions
of mRNA were compared. Control showed highly
expressed EF-la and unexpressed [-globin II,
XMA and XEn2(lane A). In combined dose of 30
ng/m{ mSCF with 0.5 ng/m{ activin A, and EF-1aq,
B-globin II, XMA and XEn2 showed strong
expression(lanes B). In combined dose of 30 ng/ml
mSCF and 0.5 ng/m{ activin A of 25 pM
difenoconazole, EF-1a expressed strongly, but and
B-globin II and XMA showed weak expression
(lanes C).

IS
[
]

2 Aol A= soFRe] WitH|wehE2o] A
WollA] QFAlFo] A&t Al vl A E A
B A58 flall, ARgA et ARERIEC] B
AEA O iRt A--A7} W1kt difenoconazoleg:
0]-8-3}t5] Xenopus laevis @] 7] vl &40 njx]= &=
Aaas AL, 11 Aut JoFE e vt 7]
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B} 228 Belaholr.

Xenopus laevis 2] v]|& difenoconazole®] =%3}
A U, Bt R YRS 27159
L, 7L Hla G oA ] Sl
o2 Yephtom, 25uM difenoconazole & z]tol| Al
100%2] 718 o] &= Q) 7] vjE difenoconazole
of &S W) St e} 22 1070 FEfj o ]
s 7]go] Selct. 53] 2eH teol B2 &
o NI P 0] v} vigto] FolAli: A
3} A7) wEA el PSS ofu] W uf ol
fenitrothion(Elliott-Feeley E 2} Armstrong, 1981-1982)
3} ZZ-Aphox(Pilar 5, 1993)9] SA44% Aute}l &
AY19ch. T3k skl S o4kl 2l o] e
A - 2207 o4, mRo| SE S BAE L o]
2t g oA ofu] W vl gl WA RIT} 1 AL
591 7Pt 7} BIC(n-butyl isocyanate) 2] =4 &3
9} 2 A}5FATH Yoon , 2003; 2008).

Aal ] A7t difenoconazole A 2]to] A %A
ofoll grojulat 2jol7} QHrkE Selal] Slsto]
St student‘s t-test®] S=HFEE AZSAT AT 10 u
M F= ool A Bt FHol7} Haste] fofm|gt
HILE e 7] ARSI A 15, 20, 18|31 25 pM &
2 F=7F ST ekl whet Zhzke] ot 5Ao)= Ak
B Zasto] vty Bl awstels of uig- f-oju|et
H3E e It Carbaryl (Bridges, 2000; Shin 5,
2009)°f| Tt Atoll A e Fat A FAE Ko
A7} Qlglon, olela Bt AR Fht WE 5
AR 7 AR ARV Ve R, 2 A
Tof| A difenoconazole-2- Xenopus laevis o] 4213t A3
BANE Fete sAAEEE WP E

Difenoconazole®]] &]3f] =/3-& Ueh= 223} 7|
B Bs}] 918 e 2ok Aol B2
PSS W F5= 20 uM o) A2kl A =, A
2 28 AL AE(E), oA Z1Ear skt Sl
A oherst 221814 713 o] #EE It w2 A
1ol Age] ozt s|l=yopt Yehal -8 Al
(photoreceptor cell)7} ko 2 HE Bajg= FAlo]
TEE QAL A A So] b &0 = s of Ut
with olgfst auk= Uz Z=2eto]=(nickel chloride)
= Xenopus laevis 0] ¥ g/l FoI53lS wf A9k,

¢

e

o) - Fg7] - HALS

A rare] g2 ol 3R AE 5 = 71EEA S
O 71th= B9t -g-AFstHauptman 5, 1993). gt
o, Qs Fehs 221 o) Qs BEsh
2t} Bl S o A2t A A e
7} b Ao] BANAT, A% 280) &
H Y=t o= chlorpyrifos”} Xenopus laeviso]|
W= =4 aake) v]=3}9thColombo 5, 2005).
s, oy el 71a WAOA] AR ke U
BN E Hy EZE]-2(Elliott-Feeley 2} Armstrong,
1981-1982)2 Al A o] F3FS 7|2 ]= AS & Hal
H=T, 2 AdoAe S5:A7AS FA4del thgt

©

L oox X ¥ H o
o e

oJsf P+to] 3t Atk daE AL ol&
Z8517] f18t] in vivool A FETAX A¥l% e what
vfjeket viel, Fi Y A= AR et vieet 5
S Be]H-S thA}C 2 benzidine blood stainS Y5}

At} BE o= X704+ benzidine blood stain
H

mSCF&}activinA7} 27 &3 S 337} Q= Ao
2 g3l BRI v AP =S Afoles €
T sl 3o AskEhs A& o % Ak o
E3} A ejsto] uijeFet At 207 £2lH &
877t HkSste] 40%<2] HEE]#Ho| benzidine blood
=7 TR 4 ik el B
9] &5 Folst oFo] = E27 difenoconazoleS
E3} 228t A3} benzidine blood staino]] 207} 2 1
7feke] o] whg-sho] o] AR =7t 3 4] 8]
AstE]2l o, o]= E3)A] difenoconazoleo] A&
of $815 Asth 21& FH 4 dsleh
Difenoconazole] 7|3 A a1tE A=A 0]
74 g0l BR1E A, ozt g Azl
AE A F THolA Z ele] FEA Saek 2
A§0.0:0] FAlo] 15 EIRON vERECo}
o] Bl PEA et oS vERE LIS
Bist= g =AE2Y 2] difenoconazole2 n|E
ZEgjolol R F4) Rerhe A AR A
elzo] QTE Y 5E ki gmel At
THREIA QAL dolk FropA|m E4f2]4]Q1 Alo]
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Be|ic). wat AlEtael W B
Sl Ao PR ol 24
A7} B2]5) 7 98-S Lrepick
Difenoconazole®] 1231 Aaf|gitl= ZA5k4
AhE FU) Shslel S HHANE 34 %
712 AABIAL] o5 F== E2|¥-2 difenoconazole
3} mSCF, activin AS £33+ A 2|3k ol A ujefst
o0, @7 0|4 23l Pglobin 119} Heiero]
A7) BRI, 28 Eol&9] Bxlol muscle
actin®] YT 7FASH= AL HolZzo) v A
A2 0] Eo]& Bx}Ql XEn22] WHEle ¥ HAs
o|x] okort). o] difenoconazole®] E1E A
= 25k Zajel Fsiglont 28] A7t
W2 7145 RT-PCR Zatof|A Hol=t] o]=
17 22430l i ol 4] kskAIgt Al

A7t gl A
229 ol

PE

I3

¢ Lo

\1 12

rr J\x :qg m
oot fTopok

stgn
= o nAEEN e eAtoll A A A9l 5ol H]
Sl Z 2RQlo] Ft A Bk 2 AR A4
ol Uetth= 23 & o 259 Asi7t iAo
2L A AYET g AuE AlgFEoh E3)
difenoconazole2 2] A, N, &1} Z+8 7)o
o o3Eo njz|= Ao 2 B ZHjgA 7199 7]
Eo]zx o7 Adgl= A BTt Xenopus laevis Z
] Hﬂoﬂ o2 22 Hoh F41o] 1alof o Rk vl
+ difenoconazole2 GAEA]L oY R|ul, <=gkA| o
AR Ak 2T 4= QAL o] 2 QIgh XA o
A FATFE A 4= e =TS A o=E AleE
o}, webA] F9 HA o8 o] 83t o] 74| wekR W

FH| WIS Ao QT EE A4 of H-9)e]
o] oFx|F0] 27| vl ¥R of] XA Q] ot dBES 7]
2~ 0

o= glow, AR A FAFO 71F UYL ok
RH Afole] AFmbAe] Bato] o B et o)
of ot 2 Aol
5 28
H Lo M= Xenopus laevis 2] Z7] B30 u]%]
L difenoconazoleQ] =X a7E A3t B4 &
ko] AFL: Xenopus A7-219] ¥hE o]§3t FETAX
assay ol wie} 2}, 27 v cheret S
difenoconazole(0-30 uM)of| w=EA|H o 1 Ax}

difenoconazole®]] &t LCipo2 30 uM o], HE%]
AREE2] LCsp2 probit analysisE E3f 27.19 yMZ
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2 ol A] 23l o] ARS TR 107119 theet 5
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oA &, AR 7k AL HEA 280 FAAFE AN AA
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