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A 1A A =4

O # a7 & 7% U=/ $AS 298 TS P e B2 3
T gom olF s D BHEsle] e HERHS BAT 2W 5 AABLAY A, ) A
Azt BarsHE Aol Bel 9 TxA%, 3 AFTAe] gl UE AE74 P
247 5¢ 74 AFREOE shu ok
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O 44l 7h5e HAssle] tat A4o] ARatm, ute FAAA} glo} BT oA 4
22 FANY A7) AGHS FRste] PANEL FAHAYL Y Y
O #rlEslel tid AFgepale] sbrgo] SREA ol HFOAR ALA FEHO| 9@Al

QLA T fGaAdo] FolHE kA MR B} AW ST AEokH Ry} HAE
A E 7Rt g2 oA gy RYER 7, J=7] GAE ofAle] FEgE AL

7h =l AR 'REY] Al S84
O A e st ZAET A R BAA =3 1S Ad wulA.
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O s = - EU9 I3 33008 FAH(EE560 x 6995, 2005 van emous).
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Erysipelothrix Chirico et al.
=ctEd 4 ;
Sl rhusiopathiae O (2003)
Salmonella Zeman et al
Atcdlo .
S detd Gallinarum O (1982)
Listeria Grebenyuk et al.
2|AH|2|0}E
I~EI2I0ht monocytogenes O (1972)
ZAAet? | Coxiella bumetii O Pigrer;i;aaﬁgg?)
ATI|25]|E} Spirochetes O | Ciolca et al.(1968)
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2. & Jezjel ofsf vizid B AR(HRe]# )

ol 5 SEcy|zRE | HEX 4E e
k&S ol | Paramyxovirus O Arzey(1990)
MR ERO|AL|H Flavivi Chamberlain et al.

Hfol2{A VIS (1957)
SOHoH7 i =l Flavivirus ® Wegner(1976)
S bloj2iA Poxvirus ® Sh'”gg;;t al.
sRULH Togavirus @) Durﬂsegg 38; al.
A2 Togavirus O 8((: g?ﬁebsﬂgaég)
Hf=ReltelE | Togavirus O Durﬂ%g;)‘t al
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H 1 T MY TR+ @R E/[E2F =7](Poultry red mite, Dermanyssus gallinae), The
northern fowl mite (NFM)(Ornithonyssus sy]vz’arum), tropical fowl mite(Ornithonyssus bursa) 3
TH7F A=(3™ 2)

O Northern fowl mitet:= 9] ol A4 714
=oAL oRgtell He| Fo = o]Fdte FEE st
=714,

O Northern fowl mitex F& Eujoa EAEH, T
Hal AS(FH, okAoh.

O "SRE7& S04 HF2X27], 75, F9AEEY olgo= Egen T2 o 7%
= F5 L%‘rﬂl 71])«] 9‘1] 11101] ‘3}{— A 7SN =2 A

_‘I

rr
Y

AAA = TRstH £417F

- e whe &, §%, Ak, A2k, A% wAE 7 z;.
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3. 28 (83, Gleditsiae Fructus) A 2FaAj
O uigtekAJgte A h A - o3t 2H(ExS FIHLeguminosae)dl &l AU
(Gleditsia sinensis Lamark) == FAU(Gleditsia japonica MiqueDe] Fwji2A FZZFA5
MFAHTF, TITFHUT 59 Bd3t o522 =8+
O F9uU7% (Gleditsia) A= A AlA oF 16F°] Ao ofro} TR} FdH B ofmg]
7holl Zx3t}. F74HE 65, WHolF 2F0] Jon T=9 d& ZF Ao gy EEI} o
ol efo g2 AEHE A 4T 2ES 7Y &, 35, g 9 AR, AF A &
st, 7heoll #do] Asdles W AFHs wel AREE vl AE, AlFEed 2A

waxstal QoL &HlFo] 7] Wil AuietA & e ¥ oA G4 Auivt e



O 2ZAUFo A& g olzbstal, A5 =g4k

2 o] 71 A veht ARdERet At s Fole 2A4AUTY] A,

O =39 8 HAEOS =+ triterpenoide} 1 viEA] &S = gledigenin, gledinin, gleditschia
saponin, gleditsiosides A, B, C, D, E, F, G, H, 1, J, K, N, O, P, Q, gleditsia saponins C’ , E’
5ol TEol Ae T ANAAE oFAle A4, dAnA AE BA, Av, BteaErntE Iy
H(TLOS o] &3t fAE Agsta e x=ZA = flavonoid AR-© =2 fustin, fisetina}
triterpenoid A& .2 echinocystic acid, triterpenoid saponin &9 2 gleditsia saponin C 5 ©|
ShrEo] S o= flavonoid ¥WiBA] AES=Z luteolin-7-glucoside, isoquercitrin, vitexin,

isovitexin, orientin, homoorientin ¢} A&o] &&= o] L.

O =@ deizl ABY : 2P AFHOZ 3 AGAGol Qo] A4, Hopo] 2ni,
Z719 WRAY S W 5o ABAL AGHAS. BAA FSHoE FPH 2P
Al 1?_]_-/%1

19 4. Gleditsia sinensis Lamark

7% 3%
D =2Z4AH ¢ o] of2 drjE mELFo|tt. FAetal 1 ZFRefolr At FRHF L
4ol 15 ~ 20cm, HH 20 ~ 35mm, FA 8 ~ 15mmeolth. v W& JL2 AN ~ Izt
Aojar o] ZER7E Ml Ror Yot A7t e Foe EFSH usten ofdlR

e MY FoM ot FRAMOY wEeAT T Lot BYQ ATo] Uk
ot % AR Aol fon BEQ Aesh Ut AE BeEn wAA B9 dohe
Aol A2 e el HRPolth HE B WA ol F2olw Fuo] v}
o w11k

@ FR - o] oFe Wil mEselch 2zbAbRe] Ms) FAE ol g A
W EelA mgom Aol of 23cm, Ul f 3eme]: AAHOE Weks Hlo] Thath o ok
ER% WAV 93 FET AFACIN TR WEC WAE Lo A/ Yosln B
& o}F itk

4 ATNE) BaH L AB &%
O 4l Aol 2ol A 2 ATE v1AT AE AL HEES Gowl red mite)o]s,
E3] B 7127 o] BRESE WA $& AVl BAE obshn Qo] sRES ¥
WART AFn vk HEo] e AFA AGOE AFHS WIS AG 5T oA

G A EO1BT Y Aol WAl WEel o5 HASL GAT & Y& tAA Aol



Algsh AL, HEEZAQl Feko] Akgo =z 3 oA AT @Y s4EY dREAH Z
FHLE 5o F/IE NME A gk site] Qs A5 £ I HA o
3 well-being £3}¢] o2 §7)% AES AsstE Al Wiy FakA dojuta 9l

P33ty Feke] Y x=3 83 Aol & F s

A Evete] AEARd 2R Y 8 A4 g =49 &4 9 sde] A3 A
F A T7] BAE ASA NEe Yt ddAdY Ay

E ATAA Fh o3 AdA, ASE 2 AEEAHY g9, BAVEs gHTe

2A U SAAY 18 A5 AA s A SA AAE S Asleln HAAE

o] A5 EdE AFAEA JNgste] Ao g A FA TR Foll stz g

O z23EFFEEL (AR RE AZ WY ntEdMatrine)S A FEHE AAsIHPoH

Abzd, stEdMatrine)s FHECE st XPEFFEES 7ISHLEE AESTE A}

AA = FARgo] & FEoFFe M) 7led AR 7tg.
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2E7IHAT |
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Lpil=wl e |

6. MT=xAF 2 I 7l&
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AN AW E |

7k =dl A ’“% %A AR
O HPzﬂtHx"oﬂ B ARG ARIPE fleng AAEY 8 v Es =4 b gl
5 A U ARA T F %ol FET e TEE AT AoR HATEAR).
O dAEs] % 7}%4«1 A8 Azol| wE & g 9)s)71 AzE e
#*(20%) hgw5(18%), ©19] AT, Add FetelA Sol A=Y A7E v §l
O F2 Jsh= WYL e AT 33z Fopy
- AA sTFEE A6l g A Aol A3 glal FHelA Aske Foke
stel ok edgo] Hi A(F8 AHE sof - DDVP, e, AN, w=Z=2d, 1
7 AFE t‘rT)
- AnlAe] g 23w dSARgRte B YA g S,
- "7t /\]Z}QJ_ [AH2E7E =S dolME 5€5E 109744 JAFH oz AT 2
7b 37% E7VS Witk 2ol 180 Fokg dhn] AXd EdHA7HA d 4-63] JE Fok

o
iy
g
o
u
rO

- Eopulge Uuk Bok AT AL 105 APY W09 ~ S05HA7A thek
- NEE A2 A A FHE FAE 2T+ 9ot 509 olge] FRE sep
- By Aol sg ol g 2013 129] TR 34

CEECEIR

sl 2 ma2n B F Qe FEo] e = Aol
O A RE7o] N FEL F)Fog ) AFo] T2HAYHFIs - o7z

T(20129), £5(2014), A=-9(2015), A= - A EPSP)



- o] T ol I u AT F e A= € E(spinosad) T AFo|H ol A|FLS
WA AT ARS-S =S 5 7he Al

- STEE E, ‘Qi—rgr dHE = olv] ol A E3rt =

- 7120 bR TR, BEE 20099 o] F /\3/&0] FU59S

O 2 FldANAME 71E 87k dtEot sisad AF< =7 si7kd AFAE Fa
ahm EAste] dujsta Q=
O MR & 2 7HA 593 ofAE £ AZ e 8HeZ fFEste] B2 os 4
om dA= EWAlE AlFol st &

O Ag7tet #2EE o83 J=7] AAYHo| A5 At os) L7fEAo A& &
WA AR F 229 Akl dig AlEA] A /le .

O &322l A (Pest Control Service, Integrated Pest Management)oll thg+ 7id-& o}& glo

est
H, &5 AaFAGAelA seke s dRAY ddsh= dA.
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(& HeXlg |2

201744 8 14Y WIZAFEH 28101 FAID| HIRIUCH
SEBAAEY PHAUCN ASY W, 0154 AZH044-201-2541)
FNBYSAT 014 W, O5E MIIZ044-201-2352)
MECIGEN SHNBONY YBS WY, RYY APH043-719-3248)
SPAYY SN SR BY, S AHPE044-200-2231)

/ HIS2 : 88 142(F 30)

4! vAAdZAAe] A= e 473

ZHS HSM 2SHmEz:E 5) d&
- = S8 2 SO0 2HREA Al F 28 A |5 0 -

O FBFHAEFR(Is v4EH)E W I8F 494 53E
e s A4 s AALE dASHE F, 17.814. 1 AHEA|
7Pl mEz2d A5A7E AEHNS, V] ABA sl
HIAEYo] 7|EA & 2Fste AEHUHT HAH-

« 715 HUFA| 41 AsE mzZaE HERIRE ALS, MAMEER 2 2587Y)
: 0.0363mg/kg / 0.02mglkg( 24 2= A Fofsf= o]&FH)

_PH Sl ABE. ol ¥ B SOME ABIIZE FaLR9 SY

» 7|k HFA &4 BsH H|HER HEEUr AL, 42 o (7H7Y)
: 00157ma/kg/ 0.01mglka( 294 & S 7/ =4 S8

 Bifenthin(IsI=2l) : 5ol ol(etrlol Akgol 1B 00 SsIol S

% SMERE 0 59 FTUA ABEl UACE RE AAE KNG
NA| o gtoo, mE2dol HEE ARlE UNUS
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av | mze | mzeme | ssaz | oy T oA E Hojoje
(20174)
1 ofpmal Zetsm | OMHTRICH | wIEA FoNE 0
> | oaciRigE | @S dels | ER| EAL| BHAG Al EE2UFIRIANG | X
3 oma| E2 itz HHIME BIZA 0
4| smREN | maoumet | wmew | sk 0
5| HEmep | sEwee HITRW | S, SAF | SRAE Al E5 15U AIG| o
6 | 2eiel moja) 33‘:%%% amens | S 0
7| wolmm-we | @MY | MolmHAZ | X &AL | EMAS Al SE TUMIIAG | X
8 |WomzBoE)| (@MY | MOHHAZ | X, EAL| SHAS Al S TUMIRIAE | X
9 | Mo Z2 |(E)EUOIRE | WOIHHAZ | EH, Sl EAL 7RI 0
10 | Mom-30 | dRuMe | MOHHAZ | EX| EA| SHASAEE 7UMIKIAE | o
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1980 gHAd o] A= AT = Stu+= neoquassin(2) oz oju] #H3}3EES quassinoid

2 B{yAact Ardes AL AT quassinoide] gl FAo] wEWo| a3y} =
A Qe gutole)x, Fdeteiol, <, Fotmnl, LFo 2o %s%— o &3/ Yoi=
Aoltt. ol= EHT—E quassinoid’} && GAMEF A4S HRAth= Z O =2 bioassay 2
I} 6- a -senecioyloxychaparrinone(3) ring®] A-ring®] keto group3 C-6¢] ester ~1g]ar
C-ring®] oxymethylene 7}x7} &4S Yell+= F9 ot}

OCHjs




4) Phytoalkaloids

- AEA YItREolEE 3 ) EE o8 JHY heterocyclic BA A4S @%‘5‘} shghE
Z dutyg o2 {U|4Y satFEl 2 A Fo A AT, 60009712l A EA alkaloid”}
Hu=o] glom F2 FE9 AAA S VA= ALE dEA AE}.

- 193513 o]u] Zuje} Veratrum< 21 &E<2] alkaloid”} 4%5¢FS 24 Robinsonel] 2]3] k.
a7b =l 9L, olF EIIECIEE Frste FEEC] oln] MAIFORE AESE 2
o AR Ho|l FEEH Ut

- gl o A oF 3000 ol ds AFTAR ARSI dow FESt AS FropH =
TFEE AAT o R/ Ak Pyridne FATEEE 18289 R Had nicotine(D)
¥} anabasin(2) 18] nornicotine(3)%°] $4°o.™, Nicotine #H-S Tujele] Atropa,
Equisetum, Lycopodiumel] &% o

- 1900 FHbell= 59yt 3wk =7}t 1970 o= 1259 &

i = R O AL ES
744, Aol digk 54, A &2 HA, BFZA EAA Sol ot

(1)R=CH3 )
B)R=H

- Veratrum sabadilla 2 V. album #FA 24 252t /\}9—1‘5}04 o 1647] ol&
TAS = AFESE AoE dHA Y Sabadillae]l 4% 194007 FESE sEE of
19461 a7k A 12%F I =7} w5 Y= AT

- 254 o] HEL olF AFZAQA S5 F ALEH+=H SAAEQ alkaloid7} 304]F 9]
el Ao U% =8

veratrineo] 2}l gt}

ceveratrum (o} )L 7}F polyol alkamine estero]™

- veratrine2 cevadine, veratridine, cevadilline, sabadine, cevine®] mixtureo]® ©-& &
AHAEol thste] ATE Bol 2Pt o, o] & alkaloide HuHAEZo] thgk A3 A=
S 7AW WA E S ARG 28y RS oo thek Aol thste] 3w
o & A ¥eom 7 u Ao Hi 5 27 T 7|Hd HEeA e A5
AgE e F & o= A7Enh

H FIG. 5

- Ryania alkaloide= g 47 2]E 2 Flacourtiaceae2] Ryaniads 2] Eo|A Ezj5



Row SFFu, ARFFUEEe] sSHEAR 194085 E fHdA ARSSY F
& Ryania speciosa A3} HE]e] FZ=-& Ryanex T Ryan1c1de—o—.4 AEHOZ A

=3 9t

- 713 2 AHAE ASAEA HAA 2AJAAT Y A FEHFHCEZE vl 5T
ZlolH, & AFARG 13deYd 10golst/l L8 H7|Wwo® aE IH528 v}
EE olgkS ATIAY A8-E Adete AoE JdHA Ut

- Ryania 2] &29] F XA E-L ryanodine(1)3} 9,21-didehydroryanodine(2) 2.2 ryanodine
o] A$ EIFAZR EHFo w$ FAo] At ryanodined 7R3 E ™ ryanodol(3)e]
AREM wfg- FE SA4E UEtlY E5oe AV glen, A 4 € F=A 9
T7F A X PEHL T
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I
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> U

(3)R1=CH3;R2.R3=H
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1) Acorus
- Acorus calamus(Araceae)®] 742 FE, JAZA FEA H =
AtHUacobson, 1976). <79 A&l U, =7, I, o] 1 9
glol ¢ &3}3olch
- 4% p-asarone red cotton bug(Fwol YF)e 33H7 I
FAME 1 945 drh. p-asarone A2 FO EF S HASAY FUAAR
H o]E RIS 1983 Labrequecl 9ol =9 HAch
- FE7} AEtE g FA4o] JhEstH 53 ESAEA A F4 Foll Hol AHeH, &
H 7} o] RO <3k Aoz LA Ut
OCHs

HsCO
CHs
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2) Mammea
- Mammea americana(Guttiferae)®] €3} FAE ALEslH QI eso] Ll Ft A&

< Zeo2 Fuvld AYIY. & F°] Puerto RicodlM= & o83t 3 viao]
FHE 28N e Al 244 LT 2HEH HIEE ki, Mammead FA=
T2 £ 2o d8AAA AREstH wdd, =¥, B, 127, o], 27, g2 T2
el F s HAO AR o] Uie 2, FollEEYA, v=e] Wlojo]w
= SolA Aul A= AT

- F A EL mammein(4-n-propyl-5,7-dihydroxy-6-isopentenyl-8-isovalerylcoumarin,
DE Agole EFEE EdEHNeH BESHE ¢35 28 B Hodth

i = PR ’&ﬁ‘rxﬁ 2bsle] AZ S Wl AoeE & Fulde A9 A8oAa
HB7F AU AFEHRT e ALE YESTh

- furanocoumarin- —ri Umbelliferae, Rutaceaeol| A =
AT Ao=E HiHM, & isopimpinellin(2)¢] -9 %9 2o]l& Wajste o=
FTHENoH OE‘/‘V“’E B dEAA e ZlopHe 2% AMES A= dHA
At 2y furanocoumarin®] -t i FE XA =M= THA FHEA Fom o]
© AEZW @l dAA FEFS Fo] e Fdste ZAoE i X]7] wjEol

_'Y_,
Y [‘ﬁ
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3) Allium

- Allium sativum¥} A. cepa(Liliaceae)= d'gH-E AujE o] L w$
AHE HIZiefo 2 dejA ot v ¢yl F 5
23 A28 g &4 vepdt =3 o]
2719 frEs Foled we a3Fola =3 Har|A fFFolx Hf
Z H3uEo] o}
- s Y9 F A EZHLS dialliydisulphide (1) ¢ diallyltrisulphide (2) ©o]3 %3te] 7
% dipropyldisulfide (3) 7} F+EZEZ BA7|d =7 FFod%E E37}F ok 540 gl m
gA AFEEE AHEE F I dd 2 FA8 RS BFANE0] 7Esith

® " C/\/S\S/\/CHZ
2
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4) Tagetes
- Tagetes minuta(Asterceae, mexican marigold)e] Y-8 7}=o] "LAYsI= FEo] ALE
3l R = ARt o] @98 ¢ -terthienyl(2,2":5",2" -terthiophen)ol] &]&ho] F=A4
< 7HAH olzlo] my]o] AUt Am A HI|FFHHEAR FEFSIE Hol Aok

FIG. 11
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5) Annona
- Annona(Annonaceae)& 2 iAol A A& 283k 120 Folto]l A =& =
Ay gkth(cherimoya, custard apple). #4d 9 FA7F sl 5o & =117 o024 ARSI
©m A cheromola ¥ A. squamosa’} ©]& BIE3I= ASE HIH O 9}‘4
- F ZAA RS aporphine typed] alkalid2 anonaine(l), isoboldine(2)5°] A< et
Rul=y

gt AT EFE 713 St
1) Isobutylamide

- N-(2-methylpropyDamide®] U©/IEEZSIAWE FFEZ C-Cxpd 4F FFE]
isobutylamide s} &= <]t} =& Compositae, Piperaceae, Rutaceae 2| EoA EZHH &
A 281F9] FgHEo] EyHo] Fx7F 7+ E AT Heliopsis, Echinacea, Zanthoxylum,
Anacyclus, Spilanthes, Fagara, Piper<ol $Hr&o] glom 73 A#axE e

- A= old 2}0491 5 Ao ek v 557 EAVF "o S abEA B
FEAZA, dF dEo] th= 3|A7} guineesine, pipercide, dihydropipercide(6)E
gHrete A %0% EEEFAEA ZY v u A A AME-EH = Ao|th



- #A) isobutylamidegtid ol thst AF7F wo] M= o Ao A 3gEHT
B o

= g Holw W AFHY WFor A7rt Y3 ek P A9 FHF BHo|
e o F2 7|EE4 double bondg F7HA71AY akylZl| € S7HA171&= Aolth
o
/\/\/\/\)J\N/\'/
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(3)R= ——C=——CH—CH,CH,—

H E
(4)R= ——C——=CH——

CH,CH,—

\ N/w/

(6)R =

- pellitorine(1)& #HSFEFT 7H B2 ARESE 59 2350 4] e A=
a3 Aot affinin(spilanthol,2)2 #ASFEST 74 HFZQA FgEEo]a o9

guineesin(3), pipercide(4), piperlonguminine(5)s©] T+ ¥ .

2) Picrotoxin
- Picrotoxin2 Anamirta cocculus(Menispermaceae)®] FA=Z HE £E|¥ heterocyclic

lactoned}gHEolth. 16471 A=o] deizon 19709AE B7E 71N AY A
ol5 & wl ALE3sIATE FH ol barbiturate F5& sl Ested AMESdo F &
M A Eo 2= picrotoxinin(l)e] EAo] = =Z ¥ picrotoxin()E°] ok

R
(1) R = CH2=CCH3
(2) R = CH3C(OH)CH3

- Picrotoxinin sesquiterpene epoxylactones}gt&=2 A2 GABA regulatedl] o gt}
Picrotoxinin M=Z- Y9l wtEAZ AAAR29] chloridedlol & Aoz E57

s},
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- Phytojuvenoid2}al s} ™ juvabione (2, Abies balsamea), jubocimenes (3, Basil),
echinolone (4, Echnacea angystlfoha) farnesol (5, plant oil) &°] thxEAHo|t. == ®IF
FeES dAsAY 2497l A phytojuvenoidZt E e ddHo® v
A] kinoprene (6), methoprene (7)°] =7], 8] FFHrEAZA AJFE AT

o o o
\\\\\\\\ E/\/WOCH?’ OCH3
®)
1 )
(@]
OCHs
=
W
A A A OH
€] €

X X D i )\/\/K/\/K)L o No=c

©) )

PP PN

OCH, )

(e =



i

A

=H
OCH3
(3) R =COCH3

DR
@R

precocene I (D3 1 ()37 2 chromone 3}3HE = Ageratum houstonianumoi] A]

L —

) By

ER2A=
- Ececalin@)% &&7l=o] F&3s7 Aoy 54

AAH ol A7} R3het.

719

U

=]

=y

0

p—

0

wAO

0
o)

No
el

.
o

HHEjol] 2o

]

- steroids}3t&E<Ql ecdysterone(1)3} ecdysoneo

Blo]x|ol| A o] WHElE BV}

oy
0

A, 3%

A skl F5oll ol 2]

o

o

OH
H3C/IIlu,,

CHj

HC \“/!‘ Uon,
HC \\‘)‘ Ko

MR
@R

CHs,

HO

o)
oo

o

)
~
o

oju

1) Attractants

S

)
—_
o

oju

- attractantz}+= Z-& source

How del} the

o

%}

4

°

1:]—

oke)

T

ol

I oljol= TulA, peanut butter

°

shel AL

S

-(;r,-:]_

=

of theh =dA|=A

of e} =t

No
el

)

bol @ 7R

AFE-F



- H A FA20A o] EEF A= methyleugenol(De] diEH o2 F&L a9
T A&t A4S 7HA Jov T aRAA FolA et
- geraniol(2, rose, lemon grass)¥ eugenol®] EFEL YREFZuolo &5 FH3IG
germacrene D)= EHHY HAZ=Z2E7 22 FUAAZE F3AES F33tH sotoloned)2
Ao, i, vESE F358tr 39 2 = 2#:llA YA v+ copaene(6)2
AFsl A o =5 2HI.
- I F76S SFES oS Eo] dimethyldisulfideS 3-8l Sate= He 1y
o] = xH3E f2 Edolx allylisothiocyanate(7)& trap cabbage &]¢] -F<14 0]
o}, o] 9]e % alkaloid, flavonoid, glucosinolates©] QA2 A ALE2 o U
CHs
OCH3
WOH e
CH,CH=CH, o /CH\CH3
()R =CH3
(3)R=H @
HsC OH
o CH,=——CHCH,N—C—5§
HaC o ) )
) ©
2) 713 Al(repellants)

- 719 A& whgol thste] FEE ATIAY FAE AV SEES woEt AEd T
£ tiste] 2% &8s e S Tt =50 diFe FA & EHlste o
< ‘§r7ﬂ StAY e rhsd Zo] AFHQ BhE WoEA ZHsiA gtk o]y M
st ARERYH Y5 F8ste 27, S FoEHE AF g o] nfRoEA B
SE T F Utk
- Citronella oil(1, citronellol, 2, citronellal), turpentine, pennyroyal, cedarwood,
eucalyptus oilo] 7|3 A2 A ARgo] HW B2 FF7F 2] 7oA =EA Alge]l Hal )

t}. @A citronella oile] S Z7} wlSolA BI|Z|IARA 7 @o] o]go] HaL
AT

Monoterpene%  citral
nepetalactone (4)¢] A% oz ZZFol
Asteraceae, Magnoliaceae, Rutaceae*gxl of| A

a7} o] ol A g o

1__

(33} geraniol%—‘: AHE-E 1 Nepetass 2l EolA ¥
719 A 2A AHRE7]= 3ot 1,8-cineol (5)&
22 monoterpene 0.2 B9 3HA AE
Ao g Hof Tt

eucalyptus oil®]
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(1) R = CH20H
()R =CHO

CHs

il

]
CHj
(0]
HsC
CH, ’ (5)
@

21 8- A A
- AEAAAT 2Fo] BE B YAF Ee AKHOE A&o] dAHE 245 ¢
g HAA=oles dHEZole dEx ASol Jde=dl tHEAQ Aol Bordeaux
mixture(Copper sulphate, lime, water)=2 100%d °]’d AF&= 31 o).
- FE QiU AAES HaAe 235 tig ASJAAR vlmolA we A7 13

Hu o 2 A AsIgEC] ANEEY AEIE HAsdH FE AR
4’ -(dimethyltriazeno)acetanilide(triazene)3 triphenyltin acetate(organotin)3}-& 7}%]
AT

- ofZETIE FALE FEFIEH AMEEHI o™ 7o pyrethroidstgtEo] 44
AAzZA A7 ok HZol SGxs S Fo] obd A EoA 28 &l
gk 21 &4 A3 o] Kubo groupell ©]3] 3= St

- 1 T7+%& HEW drimane sesquiterpene .2 warburganal (1), polygodial (2)5-©] <3l
3 B34S Hol: Ao Uy ow Nakanishiol ol&] gHAI®th =3 clerodane
diterpene % clerodin (3)3} ajugarin I (4)°] S LS 7IX= Aoz dHFY 1 S 1F
o] FxU 9] trans-epoxydiacetate®} furofuran T+ butenolide’} T+ wrhol] AgHE o
AT

HO{N

R
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1) Synergist

- HEURAE AFE T Ex FFAEL = A/b BAS wi Aae

Z4go] gt
- 74 F823% synergists= piperonyl butoxide(1)2} methylenedioxyphenil I
[e]

i

benzodioxole 3IES = 4 Utk sesamin(2), sesamolin(3)S FAlo| A WA= A
pyrethrin®] 2H&-<& sAth £ S5 29 myristicin@)-e& ¢4 A<
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2) Host-Plant Resistance
- = o}ur-/l +5S ZYEHY

PO HPRG o §7 ABe| AAHssety ol

ol
r{r

]_

- HPR-& *—1%01 2o og A3 = ATl st A3gsteE vEHES
d+= o 24-dihydroxy-7-methoxy-2H-1,4-benzoxazin-3-one(1)e] 82 4 &<1#}o]
o}, EU}EOﬂ 1 0] A= 2-tridecanone(2) 2 methylketoneo FQ2lzlo|t}.

(1)
0

H3C/\/\/\/\/\)LCH

@

3

5 T 4% TWY AMFCAA AF dEd s AAs AT o]
Aqrtoll AMEE HAkA o thate] MAHIEel F3S HESY $H oA 204 TS A4
o FFAT7IAA @EPA =T ARE AFSAT
AT oA G tiste] 4nl &4 AFS AAstF e, O A3 Gleditsia
sinensis (ZZyAAU5), Gleditsia japonica (F=F4W)o] E& S WeAL, =¥ A
FAEY AEY E2ES 2AEH] et EEEEE Al AT

Y, AR A D BAY A
b FUe) AHEEIL AF fEARS AN D AFY AR 2A R 2A

D =4 s7HA#F
- &7z #E= (¥ ud, Pyridaben)
- o}tz y] EF (W] 29, Bifenthrin)
- ¢y A7$ (FE=ygx2-wg, Chlorpyrifos-methyl + S2 23U 2, Chlorpenapyr)
- 49E Fo 2y (23 =AHZE, Spinosad)

2) =9 37HAF
- Z 2] (Phoxim)
- ol ¥l (Abermection)
- Aol Z=F 29 (Cyfluthrin)
- olu]Eg}l= (Amitraz)



U S7HAE

{ str=g = - ¥ ohil(Pyridaben) ]

ot
ot
Mo

¥ . ml2|CHH(Pyridaben)
L f
SRR ;

C19H25CIN20S LJ
|
I

AL Ar o
al
1z

X . 346.932 g/mol )
log Kow : 6.37 (23°C) OI\N’
CAS NO. : 96489-71-3

o814 54

LD50 LC50

(mg/kg bw) (mg/L)
M: 424 (364-494)

F: 383 (318-462)
M: >2000

F: >2000

Species Sex Route

Mouse M, F Oral

ox I

M, F Dermal

Rat M: 0.66 (0.56-0.78)

F: 0.62 (0.53-0.73)

M, F Inhalation

1 J=

=z

HEsHATh 0 7 350 ppm HA L& HAHIL @ F /s ATEH] 95k

2 BAER e Ade] ALsiA sty 1559 350ppm A Ao A
A, 222 65ppm A X GANAM BF FAF] Fart S A

O155¢} 350ppm 9] FAF AAAAM He AR AFHFo] A4S, 65ppm A X+

o] tAelA 2] FEo] TAHUTE 1557 350ppm Ao AH A FHle] U

38ty A ;o) YFS A= Aol LA 350ppm M Ao G &W wF

| A=Ak 1559k 350ppm A2t AHH FHNA v Ar]e] HA FEHL

Hastga, A FHe 2718 Ae =2 Pyridabenol o YL A

ox 2 2
[

ox X e
ox it

o] 2
ONOEL#& 7 ]/H 65ppm (4 .94mg/kg/day), JZ&OJ]/H 30ppm (2.64mg/kg/day)= A A
HAd, A, AR AAZ, 2ol TE 9 oy X BEYsy Ve AAE E
2 LOEL #& 7oA 155ppm (11.55mg/kg/day) .2 HA =, AFHF3} 2o 5
E A2 EYE gAdAE 65ppm (5.53mg/kg/day)E A A= AT

1. 7)

O 17l 0,

E
Z] 0]

—

.0, 4.0, 16.0 18] 32.0mg/kg/daye] Pyridaben< 7&.‘?__@} AlA 19z A
A4l BAE &3tk BE VHIOHH AFH AFe| o} ReTt FUksHATh H
AF2 1.0mglkg/day AR FAHAE A3 YA BE 74?4%101] Al ZA
AR AFY SRS W e HIE HAgFou, ZE HXF
P AL AF ] ASEF HAE 48T T

A A3 32mg/kg/day A X e g o+ - | o
, ol BEAA A=z v, 2429 Avd 95, I8 dEsE 2 FF =F
oA el Mze] 47t wl§- & thhypocellularity).
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o
sk
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2
o

OLAFL A 2 Ao Hxo FUtet dAOA 1.0mg/kg/dayE Fo3HH S
o, A=Y A4S 7|¥Wke g NOEL e 1.0mg/kg/day wlwre =, LOEL #e
1.0mg/kg/day ol3t= AA = AT

2. 9=

OWister A=l Al 10457 0, 4, 10, 28, 80ppme] PyridabenS 2o S E3dlo] Folsle
oty e AgsAt. FrHoz FrhFe] 10437 0, 4, 10, 28, 120ppme)
Pyridaben& Fofste] R SA S AdsATH A3 5370 Anrg AdAtste FA
st T S I9Ad A8 1k FATe ¢AF £A BT 10%01d A

SFol Fasidn. A A AFTe 120ppm Fof o] FANA A ALTS
&7 BT F A BT A 2107 343 Aol o AMX e #Ho] gl
X

OREEA AddA T3 SAY AFHF Tae F3A ALT 3o B4 E 7we
2 3} NOEL #-2 43 28ppm (1.13mg/kg/day), &#(1.46mg/kg/day)E A=A,
LOEL#tS <3 120ppm (5.00mg/kg/day), &+ 120ppm (6.52mg/kg/day)Z A = AT}

A

Al

i~ 2

kg AgolA 0~13F0A Y AFHF ZA4AE 7o = MTDMaximum tolerated
dose)e] ke 47 80ppm (3.18mg/kg/day), ¢+ 80ppm (4.23mg/kg/day)E A A=A
o}

1. H=

(OSparague-Dawley gZollA] LAl F 6YoA 154 Apolo] 0, 2.5, 5.7, 13.0 181
30.0mg/kg/day2] Pyridabeng HE3sIHch 24 S48 139 30mg/kg/day Fof ol A
o AFFY 7ae Als AHAFe Tavt dAEAT FA 542 30mg/kg/day A
Aol A ot AT FAaet dRAA B4 =3 UEETH

OFo 713t 5 AF/ASEFH s AHFY 45 7Ivte = st 24 NOEL #he
4.7mg/kg/day (5.7mg/kg/daye] 80% #Ho.= A =E 3, LOEL 42 13.0mg/kg/day=
AR AT "ot Al Zaet I 5 w oA B Z8le FTUME VMo R 1y
1Al NOEL Zke 13.0mg/kg/day, LOEL %t 30mg/kg/day= 434 = ¢iTh.

ox du
F{E fuf ]Iloll

Ho> b

1 e

OBASF 71942 tetoll 4 14C-pyridabene] thARS Ldobrr] #fsto] oud s}
= APst] A AHE AT dEOAA WA T LT WA ] of
(14C-Bo®  C-33% C-6ol A& FAgoAlz= o FFHE (14C-
14C-pyridaben< 27 FerollAl FoAstaint. Anl Aol 4289 4HlolA 8Y
S F  (14C-Pzpyridabenz}  (14C-Bz)pyridabens A& =125 pglday)et 1
(Img/day)& ATE FAAATE o] T thst 2o] =23 Als AH of
s RIEZA okgkth

O¥ AgdA, &+ 10ue]2 o] Fo 47-9] &l 8Y d&o =2 (14C-Pz)pyridaben
3} (14C-Bz)pyridabeng Ax=(12.5 xg/day)®} 1% =(1mg/day)s ATE FoAA A
Z72] pyridaben ZHFoll thelk 2ol=Ee o] A U3 Az HE A &k
th. (14C-Pz)pyridabens M X3k ¢ete] 7t&2S, A, 35} AolA 77]8314
ARE Gt Asted TLC 48 st HEgeta] @2 7t des HAMHE
I AR LS EFo ok 0.006ppm ©] A4S Eelslr] ske] A AT

OHlAtg] ZSollAl dihydroxy thAHES] PB-13 1 0.001ppm¢] F=7F Al@H oz A
SHATE 77183143 14C-PzE T35S W 14Co T+ Wo] R/RE gelstr] st
of HPLC 48 A3y A3 7+ Yo F2 ZFA 4+ thAMFEQ] PB-7 (18.3% TRR;
0.022ppm)#} hydroxy thAMFEe] A2 o] A==t PB-9 (1.8% TRR; 0.002ppm)
w3 AEEgon, TLC B4< Esle] PB-73 PB-90| Holw i)

O(14C-Bz)pyridaben< A= g 4ete] <&, AW, HJF o} Aol {78348 2/
3elslr] ¢ste] TLC £4S #ste] HEgsiA e =E E2o] 0.0lppm 23
= ol disted HAEFsA . tiAEE<S] PB-11 (21.8% TRR; 0.006ppm)2 1D-TLC
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¢l PB-7 (31.5% TRR; 0.028ppm)& HPLC &4 o2 wals)Ha, TLC &4 S
Q1&g o] tAMAES] PBIE 2D-TLC EAL Edte 7+ WA AZHYoY
AFH o7 A Ikt

Hg B3to] A@HoE Aasl £AHNUG. PB-73} PB-9e 2D-TLC ¥4 & 53

A g5 el A AEHANoY AFH o2 SFAS A AUt el A 4F thARAE
5

OAF2 oA 42 HolElE F3}o, pyridabene] W2 & WolA #7184 7ol +

2EAS Yy Yeted Ax"E gdetel wdE o)A 14C-Pze} 14C-BzE 2D-TLC
29
X

st ol#d B4& Tkl 14C-Pz A" odeel W&ol PB-7, PB-99}

PB-13¢] A&HAoH, 14C-Bz Ax& o&te] wjd =l A PB-8, B-7, B-113 B-157}

HEH A

29 HolHE Z|Hto ZE, e Yol A pyndaben/] o AF= & e gl e %
gHete] sl &= F 7] tertiary butyl 28719 hydroxy 4870 Age ol
Hacidol HE A TFHE A} vgsithn Bk

[ ot £F - H]3 2 Bifenthrin) }
g2 Y H|®I A 2l(Bifenthrin) lAJ
et 2 = . MEH T
= e T
2 X A C23H22CIF302 . I
2 X g2 . 422872 g/mol Oy
o : .
EEEER ° o
log Kow : 6.00 H =
F;
CAS NO. : 82657-04-3 X
F
. . LD50 LC50
Spedes Strain Sex  Route Reference
(mg/kg bw) (mg/L)
] M: 43.5 (36.2-50.7)
Mouse Swiss-Webster M, F Oral Rand (1983a)
F: 425 (37.1-47.9)
M: 55.5 (49.7-61.3)
M, F Oral Norvell (1982)
F: 53.4 (46.8-60.0)
M: 70.1 (44.5-95.6)
Sprague-Dawley M, F Oral Freeman (1983)
TacN(SOYER) F: 53.8 (44.2-63.5)
(Tac M: 7709
M, F  Intraperitoned (364.5-1177.4) Kedderis (1985)
Rat F: 822.4 (432.8-1212.1)
D ME Oral M: 168.4 (111.4-225.4) Watt (1997)
SPBQLEDGMEV ' ra a
ol = F: 2104 (129.3-291.6)
=,
7‘(:]_ - A Sprague-Dawley M, F Dermal >2000 Kedderis (1985)
A1
< ; CrkCD(SD)IGS BR M, F inhalation M: 1.1 (094-1.29) (003)
Il ' (4h, nose . plinger
o F: 0.8 (0.5-1.5)
M, F Dermal >2000 DeProspo (19833)
Dermal
Rabbit New Zealand M F Non-irritating DeProspo (19830)
White irritation
Ocular S
M, F L Non-irritating DeProspo (19839
irritation
Dunkin-Hart mo Dermal Not sensitizi DeProspo (1963d)
) unkin-Hartle ot sensitizin
Guinea- Y sensitization K
i Dermal
P9 lbm: GOHI; SPF F e Skin sensitizer Arcelin (2003)
sensitization
ol | 1. A=




ox 2

Sprague-Dawley Z=oA 28¥<3F 0, 50, 100, 200, 300 —L2]3. 400ppm
0, 5, 10, 20, 30 221 40 mg/kg bw/day)e] Bifenthrine] E3d 2]o]=
=4 YolR A sttt Aobde F=EdA SH < AV 2 EHA
&, 2 A, BA Z A gig AV FAIE S8 AT
e Ay 1594, 300ppm A Xl A 10vtE] 5 6
g7 AE 129 A, A 10vE] F 1ekerk A 209 Aol Aok Agetr] A
o FZo I 4ddHE Y 4L 1 AEd "ddo|nt 1, 2,3 a8 A 4531y
AdAA FAR GAY FdAFTE Fasdnt B3, AT 71 5 FAH 4A
9 AFL WERTERY AT
Ay
O¢Ae A7 A dEzTY A vgnh Aol dd A7 FAY & +
Zol BAlL = " AR A, dAY o, A F ro] AEE] =tk 1 Fhe A3

\

ol A 200 ppm X

T Wi AR AT SN GaHAL, SR BE AF
o gadt A% 4R ) 1

HAFAT}. 50 ==

Qo] AT =4 slolA], A=< bifenthrinol T3k
Z3t= 200ppmol i LOAEL (HA ## &3 $£5)0
mg/kg bwell d)53t= 100ppmelety AE A2 < AAHNorvell, 1982).

ox 2

B =

O%7] 543 Ao Bt AFstr] fste] 24704 3 23 500k o] 2313 43
Sprague-Dawley (Tac(SD)XfBR) @ =olAl <% 88.35%2] Bifenthrin<S 0, 12, 50, 100,
a8 200 ppme] FE(FAS AS FHe 0, 06, 2.3, 4,7, 283 9.7 mg/kg
bw/dayZ, ¢AHel A% 0, 0.7, 3.0, 6.1, 18]1 12.7 mg/kg bw/day)ZS 2lo|E E3}
Fofstdnh

Odgol B3 3, 774 J=E2 34~48%7F, &AL 56~70%7F Aottt A3 218
F 4~2890l A 200ppm FATY BT FHNA "ol AEHUL, dHAE 4~30
A 36~38Yol A 200ppm M X|tollA Eile]l #EEHATE 100ppm A XA & W
o] ¢Hzlo] 3YAEE A F 3-5Y) "o AT HH NEE A4F F
WE7A = ZHASER A, o] % A3 FE/MA 9 7Rt = FUkskA T

O200ppm Fote] FAF Zle] v E I F4e FAYH gr, 181 ng 9
G749 NETF 7T 200ppm Tl GA e F AT 13~965F 7t &
A (] 8-10%, P < 0.05 oA 0.0D3tF 1, AA AFS A A 2] 17%)
3 A2 BoFTh 200ppm FATe AR AFS 1-02F 7he] A@AA iz
I vty AR ZA A4 AS FAFAT. BE AXTY SR GA *
Ao Am AHFS HSAAT, AX ] wE A5 dHEF dAs 9geA &

AT

O

O

s vAE ¥Msts aEEA st 9

2 7ol wE ARSI BEd= Wike LA ko, 24709 ke 49

oA 200ppm Fole] FA ] HEF = AasAT AT £ Fae 4
Ao 2 Yetyr, #ale] mg 4

Fe #1, g 483 7F

= 00ppm Folol A ZH T 11%)3F 21721

28%)°] FFol gl Wt FRo] O EUAT FAHoR 2 ouiE A 4%
o}.

O200ppm¥} 100ppm Fef 7o} AT 2
3 vlaslA =4 UgAT FAHoR

<
o
3
kv

>

O200ppm Fote] R AA A A
W AR fuE 2R Fekgla, sjRetE dix FRE Bifenthrine] ¢S 2

X
il
o
o
ofN
o
X
Jo




OgAe o FA Hixe =712 7|wo 2 LOAEL 2 100ppmez AAHUY, &
go g A 4.7mg/kg bw/day, ¢+A Oﬂ/ﬂ 6.1mg/kg bw/day=Z 7= %ith. NOAEL
2 50ppme.2 AAEA L FFoE FANA 2.3mg/kg bw/day, A lA 3.0mg/kg
bw/dayZ A=A} o]#d e x4, P=ol o] Bifenthrin®] et o
3 983 A= gl AHMcCarty, 1986).

A

Al

a1 —~ 2

B =

O2At) B2 =4 AT+ A, 25 ulg]e] #3725 vhEle] 3] Sprague Dawley TAC
(SD) fBR A =E9A 0, 30, 60 == 100ppme] &% bifenthrin (&%= 88.35 %)o]

FAth (0, 1.5, 3.0 2 5.0 mg / kg bw / day). Aold] A7l | AE &

=& 1¥3td 2AHHUG F1 Aldie] wujslr] 115 2, FO Altiel

Ao Tz} AZHEA T

Y4 2E Flbe 2& wo] Wl & (LD 21), <A 25miejet ¢HA 2534

3le] F1 224 AL A7 FO =& Fl AltholA X189 &

o 992 100ppmol A 7 Althe] el ARE YER L, FO Al
A== 1 A 01 SainsPel=

17 =+ (°1*J?Jr f $)ollA 100 ppme] FOMT &AL B AFo] ¥R (14 %, P

Al /7] 79 2 14 Q) 713 5 AIsA e AFe /XA, F

D FH7] Y G AFES Ay (D 14oA FAZHcE ouglon,
E i5%, AZ Z7F tisiA= | 34%, P <0.01). A= Aslel €9

FABATE T BAACE FastA] FARE 60ppmol A FH ] @S
AFol & 100ppm°ﬂ*1 As Zaet FAEE o] FATH

30 ppm°ﬂ/‘1 Azl obfFd Y4 T4 v 7 gtk A8 @ Fl 583 0=
T Abole] B A Fole 5Eg Aolrt %’ii’it} 7%391 FO At zlol A= iyt
T I8 FFeE o FAV FAHSE FEs FVHTh F1 52 AthelA 3

o Ad) da FAE 24 60ppm3} 100ppmel] 1 ~F7L 22k (L 9 %, P <0.05, =

= 1 12 %, P <0.0D. 28y AFol g Fio v &L °§'J° w2 gkoktt. 100
ppme] Flb 3l AEedlA 24 g AR FAe g2 vastd SAHeE &
R{h A} Wa/d o FAQ Bl&2 T Ao HE|A J% 3 o0& o] &
Z =T

O=Ag A7l 25 & AAS G A X219 BEE A A ==A
FO =+ F1 AldielA A2e] steprel(wn], e, 94 B 283 d4l 74
Azt #Hste] a7t glom, A7 oA F Ee AuAFOE AHx #HE #
= AL BAskA et 94 2 Ff 713 B E
I AAFe HYEL 71F2 2 LOAEL 100 ppm (&FFoll 5.0 mg / kg bwoﬂ )
2 AAFHA

OAA & Bt 54 NOAEL2 60 ppme.Z 35 3.0 mg / kg bwe g HAHEFAY. A
2] LOAELS ##Z= =] ¢kgkrh. A4 NOAEL-S 100 ppme.2 s}F9] 50 mg / kg bw
o2 AA =t DeProspo, 1986).
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OLEFF 20mte) ol Al FA T84 2= Bifenthring 10943 40ppmA=E P&
st AlA FEoatth vld widEY AlRe SN, 48 AYsAn. AXT
I dxzwo g vd dEHES 23S T8 St AT TS 2443 Yo <
AL AIATE BE AXTEY 23F, wWAE, AT A} 2 AT
211 14Ce] 275 43T




OAlZ =224 3ppm, 3AAelA 0.04ppme] Hol FI7E AEHAL, 237 FollA
A ZDellA 7 2 FEQ] 2ppme] AZHUTE WA SHAEA AHgdH
14C-Bifenthring dxx oz wjdES 53l wE&5 = Aol A=A (Jameson
et al., 1986).

OWhite Leghorn Sletoll A WAL F Q) QA A7) g€ 14C-Bifenthrin ¥}
alcohol-14C-Bifenthring 1097+ 2mg/kg bwel &S ATFE FA34cH
Acid-14C-Bifenthrin® &gt stetol|A] zbel thdk zHFE= Hydroxymethyl-bifenthrin
I A HpalZolEolE, &Y olE)e EFACIE 38E3 TFP acidl, Hydroxymethyl
TFP acid I8l B FFEC] FE o|FAtk olHd A FH=
alcohol-14C-Bifenthring ¢golA X359 S A= B3}

OCyclopropyl 12]9] 2-methyl Z}-87]9] 3 HFL& ZFAA o] 8% Ui A=
<1el, Hydroxymethyl-Bifenthrin®} A #4kae] ZFAICIE &3E-2 ©] Pyrethroid Al
Ao A2 AAAT] HA S HAFTYT

OStetol Al FANES U2 Hed 14C-Bifenthring 1007+ 4mge AT2 Fof3hch
A2E G ZHE] A ARES do] E4T A, 2F U9 R Fagt
A RS Zg 9] Bifenthrine] 40~50%E XAt A, FojHo|E =
A3t ZFA0E FJFES o] Aol 20~40%S A3 YATH F OAAE

FZFACE 3gEo] FHA FE3IF Hydroxymethyl-Bifenthrine] 1th (Tullman et al,,
1987)
,
7= dz¢ - F=2 =238 X 2-v d(Chlorpyrifos-methyl) }
\
st =9 22 21|2| ZA -1 E(Chlorpyrifos-methyl)
g = 24EH e
&= 2 X A : C7H7CI3NO3PS j"\N ;[o
| v
2 A g . —f
oA = F 322521 g/mol o
log Kow : 431 o
CAS NO. : 5598-13-0
. LD50
Species Sex Route Solvent Reference
(mg/kg bw)
M: 3,733
M, F Oral CMC
F. 3,597 Hasegawa at
M: 2,472 al, 1973a
M, F Oral CMC
F: 1,828
M, F Oral il M & F 1700 ~ Davis  and
o ’ ra comn ol e Collins, 1975
=| & M: 2,140 itchfi
A A x M, F Oral corn oil I’:;tchflelajlgggd
A ° ° Rat F: 1,090 orris,
. M: 2,140
M, F Oral corn oil Olson, 1964a
F: 1,630
. Olson et al,
F Oral corn oil > 1,000 1963
. Esaki et al,
F Oral corn oil 3,600 1973
M, F Dermal CcMC > 4,827 Hasegawa et
M, F Dermal corn oil > 3,713 al, 1973a




1. E7]
O3 A 8lA & chlorpyrifos-methylS E7]9] ZAubdo] A&AFHE Agde] AE7 U
EFSER| T 24~48 A1 ool ARetRTE AR &2 dojuA] 29kt (Olson and Taylor,
1964b).

OA717Ee] AdollA Eze ZA4S W R dxd Jid sXMsa ¢
chlorpyrifos-methylS & -§A]1Z] o HH-8-& dojuhx] ek} (Olson and Taylor, 1964b;
United States Army, 1973).

2. 9=

QA=A chlorpyrifos-methyldg/kg)S ATE Fo3AS w2} o8 9 olEzxH
Foras g Fo] AFAHE W 24AZF ool 90%e] 7F Sl zEEtA &) A S}
2 st Aok

QAT A XA ol 77k AFFEo 52 chlorpyrifos-methyl® 37 olEEH 34ld S
B FAEFR 2, PAM(25, 503 100mg/kg) ¥} glutathione(100, 300, 5003+ 700mg/kg)<
A AA AT SHA=HZAY At FH4oE A, AT, AT Ho Fdo
2= 2pA 7} HAE A

OctEZ¥ 34+d 7 PAM 181 glutathioneS &3 AL olExd IS dyd=s A
4% v Bo ¢S Z3Fo|ltt (Hayashi et al., 1973).

O 5utg]e] @ =oA chlorpyrifos-methyl®] LD 50¢1 8.5g/kgS HEsIth &=
zH A &5 A7 Uehd & oAl ZEFAIE olEEZW 44 17.5mglkgs F
AR, YA Tolle E%—zr/\}i SLERHAAFTE 2447 oo HXH RE HE
EL =, Ak B3 gz 8AIE oo mE =itk (Davies and Collins,
1975).

N o

1 %=

Ol4¥ 7t A=A A2 20, 1003 500mg/kg bw/daye] chlorpyrifos- methyl-& * |3}
o AASEAY FAEY] A3 mske Bolx &skth 500mg/kg FolwollA 3k A
Zo] vty A=Y (Esaki et al., 1973).

Ol 2ol E3ke] 0, 16, 6, 25 95 5003 2130mg/kg bw/daye] 3@t
chlorpyrifos-methyl S ¢l A=A T8ttt 6mgkg Foltollx A7 HEF9
o zdH A o] A5yt EAFYL, 95mgkg FoFolAE Heol ZFHo|zH kA 9
Asts TAEAY. 7F, AR v FAY AFe vE&2 2T v S
At Zol7t $IAAIRY, 2130mg/kg FoA Tl A HY FAL AFe vl&o] F7HE A
o] BRAXTh StAAS} =AY Yo o] Fd7 HHo] gk Rt (United
States Army, 1973).

O0Yr +9 6utgle] A7 4z A=olA 0, 0.08, 0.8, 8.0, 40, 803 160mg/kg
bw/day2] chlorpyrifos-methylS 2lo]& &3] A#HAZ T 8mgkg T2 FFH oA
g3 ZdolzHEtAe] &A4o] AHAL, 0.8mgkg T SR ANARE o] eprto]
UEsTE A8F9t ¥ ZRzH A Aste] WE= 8.0mglkg/day T A
&3 25 gdstAl FVFESATE 40, 803 160mglkg FHwo FHOA He] FHFH
AZe vlgo] F7IEAT. BT o} 3F B9 FHo A Ax FolyE A3t

ANt =AY A< H3le glda Bugdnt (Steinberg, 1971).

O6gset ¥ A FAHOZ o]FojZ Wistar A=A 0, 0.5, 1, 5, 10, 20, 30, 403}

100ppme] chlorpyrifos-methyle] E3+E 24o]& FF3AY. =2, A5 AAH, AF

Z7F 7] FA AHAA A7 A Aole RuHA &t 40ppm B O
olgte N AEetAAet AP AAte] FEFE 7AA ZUTh 0ppm FATEH I
o] BEojFolA dAH AT ZFdo|zEHTA FFo A7 JERYT (Hasegawa

et al., 1973b).

O6F zteo] AHoA FFo 645 AL B3t mY 0, 0.2, 1.07 5.0mg/kg bw/day

o] chlorpyrifos-methylS 3 5utg]e] FRAF GASRE o] Folzl HT oA T

b




o} 5.0mg/kg Tl dANA EH ZH2EH A BFo| AsEHUT FHF9}
wHo] R 2HZA 52 gAdsiA ZAaHA Zsdth AF, AR, R 5E
Zke] w4 A3} Ao F3FE 7] XA gk} (Coulston and Griffin, 1975).

o

N

=

1 9=
01043 3 557kale] 733 43R A=A 242+ 0.03, 0.1, 1.07} 3.0mg/kg bw/day<]
chlorpyrifos-methyl& #]¢]& 53t FA3Ath. AA 55 & +3 svtgle] 374 ¢
2 QtFAEte ZFHO 2B HAE AEsAT AR 265 & ' 109k FAH
AAES EAbste] 9 A71E 30vtEle] 3l Ao E Edoh 1.074 3.0mg/kg/day
Fo79 3 43 2F T Az ZHo2HEHA &5 AstEA
OL07% 3.0mg/kg/day FoAwe] dzdA A FHolzElgAl o] AstEHIA,
3.0mg/kg/day T+ AR X 149zt eFxte] a37F Ro|tprt olF FAS A A
SHE T ] FddzH Al FFS A &} Chlorpyrifos-methyl W&, F+,
AZH, AR AAFH AR 01% g & S 7AA FUth BHEA, &
HAs}sta ALl A B A wskE HAXA agith AVIFAG Sk Abe)
ZAY g A7 A X9 a»‘r%% FEFe HAR A Fdt} (Hunter et al., 1974a).
ONOAEL: 0.1 mg/kg

o

r9~'
of
ot

ne a2 —

1 9=

O34 dol A2 A2 Ao A, #9 10uta]e] AT} 20ute]e] Ao Z o
A=o)A 0, 1.0 3.0mg/kg bw/day2] chlorpyrifos-methylS 2]o]|& &35}
R SEAA AX 9 Add aH=E g5, AE, ASTFH AR JHAFY ¥l Ho
A gtk AAE, A, 4 sEH FF Yo ARE xR #F vuskAth
AE% 0, 491 21 Ao 2AItie] A7 o AFH, 3*1]ﬂ19] A7 AFe Hzwol vt
o FdstA Zastdnh oA AY Hlg FFE FA FUTE AN A A
oA, BT & TF FdolA EH Oﬂ’\EﬂEWH ZFo] HAHATE Imglkg F
7o 4AF HAueE FAw A BRFoA HEF ZdozH AL AsEHAT
¥ FRzE gAY BFS FFES ‘?%X] XUt SHAAY 2ARTHoE Y=
T3 s Foge] RREFYH A 7R MX et #HE 7P BAAA gttt
(Thompson et al., 1975).
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=

rlO 2\

o i 3L
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L <t

O4rtg] o] detollAl AR F AL 47 9= [14Clchlorpyrifos-methyl& w2
ol& 10¥3t 25mg/kge] Y3t MAFH FFoldnh 10HA Fo F 1643 o]F ket
A AA 2AE B2t A AT MEdA ACNES o] &3ty FEFAI, TLCe
HPLCZ EA3}7] 98l =ZEL hexanelo 2 =& UHAth A =229 23 U9
FEHA F2 AFEL E7] 75 BE st FE2ES LSCE 4390 HE W
AFs il HAME X A 70%7F M EANA HEFJT FAES 2 oA YA
=24 Q, A2 0.07-0.35mg/kg, A1 0.09-0.015¢F Algt =24} < 0.01-0.10mg/kg 2]
chlorpyrifos-methyl® S&o] AEHATE. H1 IFe FHolA 0.02mglkge]l AEE A
o R F8 YAE AF Ul LA, TCP(AL 77% TRR)Z DEM tjAR4t
E (22% TRRZ FHAct. Ao F2 B A87 79 75% TRRO.Z EA|&t9
AT =E2x s EHo R 371X EZo| A9 T 16~23% TRRISZE ZEA|3H T
O4&ofste, chlorpyrifos-methyl e @4t ¢retellA 1252 &2 TCP (60% TRR ol’hHo =

AR T}
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U e ¥ Ay - 23)% A =(Spinosad)

=Y AT M E(Spinosad) {
g8 = . 3 e
[ %
£8 3. = A 4 C41H65NO10 o X
< Ve
354 54 CR =" 731.968 g/mol By 7
log Kow 2.8 (Spinosyn A; pH 5 buffer) J"ra
CAS NO 131929-63-0 A
1. Spinosad
. . . . LD50 / LC50
Species Strain Purity ~ Route Vehicle Reference
(mg/kg bw)
0.5%
aqueous .
879 Oral > 5,000 Gilbert et al. (1994)
methyl
cellulose
Mouse CD-1 0.5%
aqueous M: 6,100 .
88.0 Oral Gilbert & Yano (1996)
methyl F: 7,100
cellulose
0.5%
aqueous M: < 5,000 .
879 Oral Gilbert et al. (1994)
methyl F: > 5,000
cellulose
0.5%
agueous M: > 7,500
Rat Fischer 344 88.0 Oral 9 Gilbert & Yano (1996)
methyl F: 5,300
=73
o H cellulose
s = | A 10%
o = > 2,000 (no .
SLIN 78.2 Oral aqueous Wright et al. (1992)
3 . death)
A acacia
88.0  Inhalation - > 52 Wolff et al. (1992)
> 2,000 (no .
879 Dermal Water Gilbert (1994)
death)
. New Zegard > 5,000 (no .
Rabbit . 88.2 Dermal Water Gilbert (1994)
white death)
> 5,000 (no
879 Dermal - Laska et al. (1992)
death)
2. Spinosyn A & D
. . . . LD50 / LC50
Species Strain Purity  Route Vehicle Reference
(mg/kg bw)
0.5% aqueous
M: 4,400 .
Rat Fischer 344  96.3 Oral methyl Stebbins & Brooks (1999)
F: > 5,000
cellulose
0.5% aqueous
Rabiit hit 96.3  Demd methyl > 5,000 Stebbins & Brooks (1999)
white
cellulose
o1 9=
7] 02897F 73 5mtEle] 43 Fischer 3448l oA 2lo]S E3lo 0, 1000, 3000ppm<]




spinosad, spinosyn A % spinosyn D& X[ttt o] 863 229mg/kg bw/day<l
spinosad *] x| &, 863} 220mg/kg bw/day2] spinosyn A, 18] 863} 250mg/kg bw/day 2]
spinosyn De] A x| &3} F o]t

OsAY AA et #HE oug Y48 A3 St s #FE= FFS vehbA &t
o} 3000ppm T AT AFHo| T vlusgs o EUdtt FAFe=E
spinosad o7& Fof HTHE 19 9 34%7F wekal, spinosyn A FAFolAE 173
32% 1#Y spinosyn D FolF o A= 5.59F 10% =2 =to|7} YERyT].
OAlZF2] 4= spinosade} spinosyn A FoJFol A thxz3 ¥ustE S w Z+7 32%
9} 29% AE Ats AdFHFol a4t AR ddo] Jdvtn RuEHYh SAH dAeH
Nl ‘ﬂi}h AYF 7 2T Hws RS W A 25% A= AR, HES

-50%, A8 84 & -50%, B+ AT &34 -30%<} H 3l

- —30% 18] 2l spinosad % spinosyn A2} 3000ppm FoltollA HAT
Hlgted Ae] 2ujA T F71ho] R

Ospinosad & spinosyn A2} 3000ppm Fol oA o thd A, AdA4 2 7y
I dawe] nitfe HErt FUlste AoE Rt A AN FEE W
3000ppme] spinosad FTollA HA @ doe] -11%, 22 EH -14%2] ZF&7F Y
37, 3000ppme] spinosad % spinosyn A F&FelA EETIL FZ 5%, A71A4 <
fare] BAE -30% o TA7F UEson FH2HES] w27t 1.7-29 7t
39t} 3000ppme] spinosad 2 spinosyn D ool A of2~3}H| o] E(aspartate) ofH]
Aolase] FAET}F 2-2.5u 7HF F7Hekd ot spinosyn A Fofoll A= 80%9] =
3R] e =7l7b ekt 3000ppme] spinosyn A Fojtol Al K(potassium)®] =7}
11% Z7}8 Ao=Z JeRgTh

Q&AL 71FdE F3S nXA Zo Aoz Bud et 3000ppme] spinosad Fof 7
oA e} NAFel FAY gAsA 10%BE % 5\_'5‘}911. spinosyn A ForollA w1
o FAZE FAsA 208 = F7FstTE Ao BA A= 3000ppme] spinosyn A gl
spinosyn DellA] &dAsHA] Z715E Ao 1/}1:,} 1:} 3000ppme] spinosad ¥ spinosyn A
Fo7 BE A=EoA A4 9 Fote B3 99 R dde] §3o] #F
HATH

Oy et Wsl=2 1000ppm 01 Fe] BE StE FoATdA A dajAzel 4l
el #E oA EZoA AAE Az Wste] RiErt F7FESIA, 3000ppm Folate
spinosad ¢} spinosyn D T oA Hxd3} 71548, spinosad ¢} spinosyn A Fof ol
Al F31%, spinosad ool A TR AAAA A4 Ax w3k HErt FUHEA
t}. 3000ppm T2 tE Y2 spinosyn A¢} spinosyn D FoFol A ZH T U9
A9 Az &4, 5 v WY g8 Ut A9 A9 e QA ws)
9} AHo] Y FAHEE Y =719 spinosade} spinosyn A Bl oA HE %37 7=
o F717F vERS T

O3000ppm ¥ EE 3IHE FoATolA A #F FHA e
Ty e g AE 9 WY B = Aol #FEHIIT =
sh2 wislyl Uehdy] wEo] NOAEL #e 44E & gk

[e]
Ho]_ =

w3
4ol FEelA ¥

o

N

=

I =
02423 9 650k 9] Fischer 3449 A3 3 o= o] Fo)zl ol 0, 50, 200, 5003
1000ppme] spinosad(s== 88%, spinosyn A 76.1%2} spinosyn D 11.9%)E 2jo]& 53}
23l a, ol FACNA 0, 2.4, 9.5, 249} 49mglkg bw/day, L lA 0, 3, 12, 303}
63mg/kg bw/daye] Tz FEo|T).
O1000ppm FEodold A 88% LA 60%7} T X Apgo

] <
10~15% ol ZF&star, o sxo tigh AA SAo et 94 S 5o
L4, 7HE B F, viE o9 21111 Wl Fdart vyt HF5 3 Ase =T
of miste] Aol 82% A= wel wAA RIPou, o= AR HIHATIE B¥e] (U9




o SAAR FA3 MEks dsta o gek A FolA Bt RS FFol

WS- Agla, AAHS Zn ReHel Ho s,

Od714 Aarisliist olxsbolE ofvmibiol s BAE, B ) 24 FE7}
At ARl T ASAT ARG B AT Wl neigio o
= O A 4

01824 5004 1000ppm TO%JA #ﬁ%ﬂzoﬂﬂ A7 QAR Eae] FAo] FAsHA
24%S} 43% AT Z718a, A 6249 1294 1000ppm Fo o] AP oA 28%
9} 32%7F Z7bsta oy 18Rl s 26%0 Z7t2 FAsHA Z7tEA] Fgth o
FHO|E olu|xibdol g4 4L 1000ppm FolTe] FAA 129 = 35%%
182 oll= 42%] FAsHAl S7HE AT SHolA 18 A olA] 54%<] %%% Eards
YEFGAIRE o] FXolA AAe] Aoyt RAFHAT Ay 84ke] FEE 1000ppm
Tol7ol GANA 62 16%, 1227 56%t 1827 38%7F FAHNAE 624 12%%
1294 24%7) AsA Frkedd. SREUY xR 24 sy FdsH
500ppm Fofo] FH A 18R 11%F 24294 14%7F 2l A& 500ppm Fof 7o
A 6ZA 9%, 129R 17%, 1824 11%s} 2494 11%7F 27138+, 1000ppm Fo &
o] FHRAA 1294 9%} 18D 14%, LHA 1294 13%<t 1894 8% Z715+4tt.

OFAZSZ A9 FHd &A% WHsl= 500ppm T A AA Ao/ dd S

7 EA A, Al 2k AdiF e Sdd xtole dRleAN YeRga, v

L

A2 1000ppm Fof ol A S7htTh 500ppm ol el A Ahge] Al Fakel
Z7be AX P wol QL BA FFE 1224 1000ppm Fol YA AT Ske
ATt

OugAlE Aordd e TS G £2 BRI FAT, AR A%
FA= 500ppm FoF GAANA ZUs AoE et 1000ppm Fol 2] 1294
A FA 100ke] F 1okl Ast A 10vkel 3 svkelelA dol ol FE @ ¥

of WA FSA L0 U A FES, 7 AT AP

Z. ulgel B4 9 =¥ 9o A Wl HE & Aol BIHUL FF,

At v e AT s Az 42 $3 9 NEs} S,

O500ppm Tl #3T H BF A FuAEe] FEse] WEs} Fobshan,
oFF ZasAL FUYES AZiwe] AY 5 AEel 3 1000ppm Folw 128

d

o M

N

A G T 1223 UPA IR £ BF FAT GTUS 1294 G 03
o4 BASYL 1000ppm Tl AP BB F KU AAAA AN P AT
HQa, e o, §4 U BHY A A FPREo] FolHE N} 371

=t

OF# 50mke] 5 21vtjeh 47l 50mke]s 11nmpele] Al 22 Fito] XS
AL, FAgel dxel AAEAT Teke] & 4ntElellA el 2717 FbekAT <
S ”35411 e e ApAA 500ppm Folwe] PANA AT Fre) i
sh, &5, 9, 33 A5 el AA BA RIEsE S7sk AL, 200ppm £l
CRI #9‘4 B A 39 A g2 gl dRleA e B frEsel A
el A WErh S7hk T Skt AE R WstEE YEst 0, 50, 200, 5003
1000ppm Fef el A 2512 o, 4, 74 2, ¥AL 0, 6, 99 22 FUl8tE Aol B
3, ¥ g¥¢e] ¥r)EskEE HEE 0, 50, 200, 5003} 1000ppm Foltell A FAHL 0,
11, 13, 03} 0, kA& 0, 11, 13, oJJr 002 Z7lEE Zo] AYAY, FodwFy AHd

s oy RpA JdaFelaty HiE o),

OF%e e, YA 2 s S Foli FASATH NOAEL 7He 50ppmo
2 AAEAL olE 24mg/kg bw/dayst ol o]AL o] FEET EL FEolA
zAWe|s] Jgg 7Nte s AT Bond et al, 1995b).

A




IV

o i 3L
L £ oo
B

1 <t

0107+ 9] 1.4kgFAl 9] Leghorn ¢rgollA =4, Alda wjdE Yo ZFS gestr] 9
sted 0.94mge] [14Clspinosyn A(E#¢] ALEW ] 10ppm spinosyn A)S 5¥3F &3} Al
A ATE Fo3gth (Magnussen and Castetter, 1994). AtE 43| 2F2 94g/bird/day %
o Algd AES Addde] JPHE ¢ FHHANL, AT Fod T 2443 o
5 AR AlZ T O 2 10vke] 9] SEellAl= [14Clspinosyn DE Fodste] A A E
o] YA spinosyn A Foftol A HFFS 73%7F SAHHAJLL o]E TS A
S Wl dE 69%, A 0.77%, AW 1.4%, It 0.68%, <5 0.53%3F A3 0.12%°.2 =A
=9l spinosyn D B Folld HEH 82%7F SAHEHGYIL oS FAStE AL wA
= 78%, A 0.6%, A 0.8%, 7+ 1.2%, &5 0.5%8F AF 0.2%=2 A= AT}

OAF We] 14C zFe Agol ¢ W 712 A&EHA S7HE AT 2UolA 6YA}ol
spinosyn A7} X8 Aol A Z+zt 0.014, 0.082, 0.19, 0.329} 0.38mg/kg o2 Lebs,
spinosyn D7} A x| Aol A Z+zt 0.019, 0.073, 0.14, 0.222} 0.32mg/kg . & e
HAAFEY Fe AFAdA Yeigew, gl B A8 FE EALHAT =S
F8 TE T8 FEY IFE OSH AZdA YepgthielA giRE] tiA) o]
Fo{x ¥ N-demethylation, O-demethylation®} furosamine T2 YH7} &A= = 2H&
o] dojuy} YARIES FAgst)




<=9) 7k

[

Z A (Phoxim) ]

st = 9 Z M (Phoxim) . =
2 T AEH| "\70....__P__o
R 2 R A C12H15N203PS Ne. O.L
Yeeerepe 2 X 298.297 g/mol j
log Kow : 338 |"’/ ||
CAS NO. : 14816-18-3 S~
Species Sex Route Solvent LD30 / LCS0 Reference
(mg/kg bw) / (mg/L)
F Oral - 2.53-3.38 Flucke 1978
F Oral - 2.50-3.50 Flucke 1978
M: 2.440 .
Mouse M, F Oral - F 3940 Kimmerle 1968
F '”hai;io” ﬁ'ffc’,mﬁ) > 2.06 Kimmerle 1968
F L.V, - 950 Kimmerle 1968
= M: 7,060 i
; M, F Oral ) F: 5,800 EngTeecrlli 152:
M: 1,775 i
Rt M, F LP. ) F: 1,725 EICTrTTeecrlli 152:
M. E Inhalation Alcohol + M: > 223 Kimmerle and
' (4h) Lutrol (1:1) F:> 222 Solmecke 1968
oo o e
Chickens - Oral - 375 K?mmerle 1972
- I.P. - 375 Kimmerle 1972
Water
2 = Hen i Oral emulsion 196 Li?/\?;irr]le 1;;3d
A
Osll&< A8l e AAZES 28] w cythion(malathion) T4l baythion(phoxim)
S AHEshe HAA S AR fete 34 AT AF S AAETE AEA 0, 1, 2,
4, 63} 10ppm baythion®} cythion& o] EFAA T3t ol At A7)l
Al 5E7F BASH T A Ao g ojmg FFE RUEHA Gt ARE FEH
gt=l 4ppme] baythion cythione] S| EZ=Z ALgE & 9lor, <A B2Hge g
< ZoE AE A (Lin 1974.
OTd 15mele] A dAHAoR o] Fojxl wistar F FEZ=o)A phoxime] 0, 5, 15, 50,
o 150 500ppme] Z3FE AR E 393t FESAT 2L 0vte e FAF dFlew
7] TASAT @93, ety AW V&2 3t AFAA 4Fvit A SekeE e}
GA St E AFEst AAbsEATE @A F AP SEIzEHAA HEE 1, 4, 8
7 13573 Bt &E F sutEle] A GAE T AASIAT A4 =5
Fol7te Al FAE AAEAT AdEe] £89 H, EE Al IEAE WS
R, ¢ 2 AT HoE gls T
OFF, As 2 S JHAEFHR ASFS d2aHd AXT Atelo] A3 Aol H s
A FUth FHA FHLS A 2R REHS=E 500ppm FAwolA HEEHIATH
500ppm FAT Y FARATNAT FAsHA ad AFol BAFT o sFEH #d
H F32 oA sty AT, Qs @ AW TEA BE AXTY FEL




273 e RS v A Zols HHEHA FAUth S0ppm F o] o] T
AP ToA R AP FozHepA o T o3 A7t FUFsA
o 1~ 15ppm B o] o]%e] Tl A @A FHo|=HAI7E 50ppm B L
e AT FHAzEepA o] Fof7Fol| o3 FA4vF RuEATh
4% A3}, phoximo] Z3HHE Aol Fo7h Fol A
Z71e] Wshe Bolx| gkt 500ppm Foiwre] A WTolA thzad Hlwst
s AT o] FAZE BoAFT dd AV FAE iz
A7 7MA FAFY AR FAT Hole Holx &yt F
2 3 -2 150ppm4 500ppmell Al A= ek, o2 g vt F
2 Zbo| ik dFoE HolH, 3t T AAAE EF AT & Add A%
FTEFS 7o A5 500ppme] FoolA, H ] 7 150ppmF 500ppm T 7ol A
LA EJ T 500ppm Fojte] FHOA A Falo] 500ppm Fowe] FAANA FH
7F 273 vlaslg S o, &34 =& Adl Sl YEigth FA AP
3 A7 S zH A FIFFAFLS 15ppm¥F SppmelH, ol T
1.45mg/kg bw/day2} 0.56mg/kg bw/day= 2A = At (Loser 1970a).
Oz4 YolA s3&Ed ddd AWty dsles #EHA &gt (Vince and Spicer
1971).

O
1
Ul
e F-U
;\E 2
b *
(i
(r
i
m{o

rr

o

o

N

=

1. A=

O2422F 73 50vg] o] A7 g2 o]Fojz SPF Wistar & Z oA 0, 15, 759}

375ppm F =< phoxime] Z3HE AeolE FF3Ath R 100vkele FAH T &A

o7 FAIATE FrHH R 3, 63 1229 5utE]e] FRH dFES ol 83t Ut A

Y 248 EEUdch AFe] Bd H, 108 AT GANES Fesg ot
H I PFFols =olrt AT

O4g FitRo gz vustd s u 375 479 A0 *e 3

I A e AT HAFT AP 1dAet 2dR ] EE HXA

S ZUFekAl gtk Ade] FuE H dxTFun AXTY F XA

B3] & ~(alkaline  phosphatase), GOT, GPT, Z%©BY ©<4438 A(glutamic
dehydrogenase, GLDH), &A bilirubind & g WA S AASIH oY FoFsd A4
H Aole §lith

OAd 3, 6, 129 24GR ol 2MAAE AAste 84 Q4+3 ﬂEﬂO}EM(creatmme)ﬂr
A A gz g 2y gds Aole iUt AW @iEe 75ppm F
oo A i Ho R FUlslath. @9y FEAHES HFie dE2TEH HuUsA S
o 2 —E—O]HO] BAHARE o] Fojel BRo] glth AT €4 el Edol
2H A 8] &F = 15ppm FAT e FAIA A A 20% PN A= o] F<
H ROy, Q"df& AAE A=A ottt BppmFA 375ppmEG oA A W BA
o] Bk Afd AVt EJHAL, ol FHAA 16~42%, FH A 41-64%=
A AT =23 HET WolMZ F7 24~54%, A 25~49%2] A7} = STk
do|2EletA] E5 =& 375ppm FATANA ZASHA JAHASH, ol FHAA
18%, FA A 23%HE QA== Aol FAF AT

OAdd =5 & Y=g S0z HASIL, Ao ¥d & Fojo =S ¢kl A
A BA% A3 X9} #HEd gl BARA &gt

Otz t¥ B AXTY FAHY A4d
F7vetd k. ®=3F 375ppm Tt Aol HIA
sttt 2ARgH o 297t AXE BE HE
oF #Hd WHsle FRAHA FUth A Y] FAS Aele
H, ol Foot e g, HFHor 2AYYH WHl= AU FH T

-

e




3o FF AN, 78 2 Awel TE 4 dolHE AT di oA
phoximal ekAgol uist A= YehA &kttt
AR Fe A HYFo S =HZA JAE 7692 15ppmeE HAH ]
E} (Bombhard and Loser 1977).
%
2]
/ OAt= #]H|
8
25
1. <&
O28rlE] 9] Hisex &8 (HF 1332~2028g)o.= ZF/ AHsHth. dEAA wd 2g9
phoxim& F|Fo AHAeATh AP £F =57 G AlololA ¢F 10cme] A el
A BEEHAT Z2be] getolA 10mL B3 E ER3I R ol 719 20mge) phoxmlJJr
TEFolth. AX e 743t vhEste] JAHIAT T 14l 2 HX7F Ed &
T dvlele] ofEhe =tk de ¥ (ovkeDE 2¥Al HA 21 ¥ E%’B‘}‘ﬁ‘:}.
I AN FAD AR FE SR,
= ;]; OHPLC-UV Wl o2 b, 2%, 3%/ %3} AReIA phoxime] 58 dEssich 1%
A AM ZFE Yo egm AY TAA 28R ARG F TLAAM TR/ ol A
* Mg Ee AF(38-148ugke)7t AEHAT E=& 14D ol A= 955~235ug/ke7t A
ESHIAT M 92 ZRe ISdAA AEHJD, TR A 7.77~23.5ug/kgel, 149 A
oA 3.68~8.79uglkg”t AEFH A1, 21€ A oll= N.D~9.73pglkge] AZFH Ao}
ORE Az A 7bo] thgk phoxime] FFE HEHA| &drh AT A AFE=
10 Aol 12.3uglkge]l AEEH AT 20 Aol A 5.3uglkgo. 2 HxH oz A4S, =
3, o]Eo] HEVIEI FTEE olYA|WE Al AEE HA fFEA A FF9
30uglkgo 2 HF FFRA olshAL frolshelok Bk,
stet=d Z A(Phoxim)
=
2 ey C12H15N203PS
S exe 298297 g/mol
S
E log Kow 3.38
b
Cas NO. 14816-18-3
. LD50 LC50
Species Sex Route
(mg/kg bw) (mg/L)
2 M: 2,440
M, F Oral
gf F: 3,240
Mouse F Inhalation > 2.06
24
ot F LV 950
H
M - Oral 375
e Chicken
- I.P 375
. LOAEL NOAEL
Species Sex Route
ch7| (mg/kg bw/day) (mg/kg bw/day)
Rat M, F Oral - M: 1.45




F: 0.56
. Rout LOAEL NOAEL
Species Sex
oA e (mg/kg bw/day) (mg/kg bw/day)
. Rout LOAEL NOAEL
Species Sex
A AL HrEE e (mg/kg bw/day) (mg/kg bw/day)
. Rout Dose Cmax Tmax T1/2 AUC
= Species
S OHBE e (mg/kg) (ng/kq) (hr) (hr) (Hg/h/q)
E Sheep Oral 25 84 192 - 11.8
= JMPR
AMEZ =LY EMEA EU CODEX  O|=GPO (FAO)
S 50 60
2s87|= S 25 -
s AE DEE 50 - o473 043 o4y
& X|ed/m s 550 -
& Azt 60 -
. Rout . Fat &
Species Egg Liver / Kidrey Muscle . Excreta
=M e Skin
T o
Laying hens  Oral O X/ 0O @) @) @)
ofuldl ¥l (Abarmectin) }
=23 OFEH ™ El (Avermectin B1A)
=] L HEH L
& 2R A C48HT2014 [ 2N ,
2 X ¥ . 873.09 g/mol LD e D o
2517549 o ORI S
log Kow 44 add Y °
no® ang -
CAS NO -
L oh$-2
1) Abamectin
OAbamecting 74 ¥ =o w3 5ubg]e] ¢A whs-2=oA 0, 10, 20, 4074 80
mg/kg bwE Fistaitt. 40mg/kg bws Fgk P-ZeMe] 53 Xqi}(+/+)ﬂ 2E vt
F2EL 36 ool Asiier, 80mg/kg bws TR vhe-2E2 1-39 oJud
L3N N 25 Stk 20mg/kg bwE Foi3 P-gebwido] oA +/-)E E—E— S
A0 0" 2~49 ool EF FU3, 407 80mghkg bwE FAR mE AEETL 129 ol
a4
& B E9
ORE AAL] F=ollA A2 F FAZE oY 149 3 B9, & ook 79
2e EYd A7 2AHAT detdow 7] Mo ZHIekeit EAEHAT
Abamectinel]l ti3 A LD50%ES S H I+ +29 A-$ 28mglkg bwoz o]saxh;:}

(+/-) 79 Z% l4mg/kg bw= AAFHATh
9] AT LD50 #+2 0.3~0.4mg/kg bw= A=t (Hall,

oA AgoA (- FAA & vl§-
1997; Lankas et al., 1997d)




2) Abamectin®] 8,9-Z o] A A
OT% 3utg]e] CD-1 A npe-25 2912 Aegste] 50, 90, 162, 2929} 525mg/kg bw
2 243193, 72 5utele] CF-1 73 =2 7z9)g Aeste 10, 203 30mg/kg
bwe] 89-Z olFAAAE A Yo = AFE FAT F 7Y FESIGTH

292mg/kg bwFolx 8] CD-1 mhg-2zolA &F s, ¢F, 92 sEolA 7ol
gdo] FFAUY. o] FoTe RE JHAl= AHA 56 ]7L el Pﬂo}‘ﬁﬁ} A&

FoATod A MAY FE52 dolvtbA] ZkA T 0mg/kg bwFAe] rhe-2g ¥ A
A8 moFa, 162mgkg bw 99 nfers 274 AHE Hslnw Yok T3
90mg/kg bw T 3¥3 162mg/kg bw T 7 6dA o FAZ 07 Eofgit)

OCF-1 v} A= 10mg/kg bw Tl A 5uke] 5 3 whelzth, 20mglkg bw Fof ol
A 5utg] & Al wkglrl, 30mg/kg bw FoAwolA SutElE 29kElrE FU3, BFE Fo
o]F 1Y oo =t} Aold2 MAEL 2 ool HHoE Eoisit)t 54 A%
T HHHA0mg/kg bw FoFollAwh, #FEA F FF7F UERRTE Abamectin]
8,9-Z o] ddA Y 4 AT LD50 #t2 3l CD-1 wh$-2=0lA] 217mg/kg bwe]i, 7
CF-1 wp$-2o) A <k 20mg/kg bwE HAEh =E Avermectin®] Aol thdk %*39]
X}O] BuEA gkgtth (Lynch, 1996).

L o5
O4UTF 7% 497H2] 9] A% 50vkele] O ol Fol7l CF-1 phs-2sk 9 Svpelel

o _
- AT GAe CD-1 vh-$-2olA 0.8mg/kg bw/daye] Abamecting Fo& 3t Fof &
12vtg] o] 2 SutEle] AL HIAGHIE | A= A 99 ¥ &5 Az #F
H3lh o] F52 AE ¥ 3~4 A b AsiSTh
1) Abamectin
Z L ek - 287 AYIEAd A 9 Eebdol thek NOAEL: 4mg/kg bw/day
71 | 2. FE - 297t V154 A3 9 $ehdel tig NOAEL: 1.5mg/kg bw/day
3.7 - 14939 A715A 4ol gk NOAEL: 0.25 mg/kg bw/day
A 1) Abamectin
| L RE - 2AT o] A SAdel tigk NOAEL: 0.12 mg/kg bw/day
A
/
at 2) 8,9-Z oA AA
o | L P2 - CD-1 vhe-2o] i 540l th 3k NOAEL: 3mg/kg bw/day
= | 2. A= - ADL: 0~0.002mg/kg bw (Abamectin®} 8,9-7Z o] & Ao 3
z T
S o A} OAs v
g EX
o sretEd OHHH El B1A(Abermectin B1A)
=
2| = LAl
by N C48H72014
S exe 873.09 g/mol
3
E log Kow 44 (pH 7.1, 25°C)
2 3
ok Cas NO. -
. LD50 LC50
Species Sex Route
oF (mg/kg bw) (mg/L)
H =4 Mouse M, F Oral 13.6~23.8
g
Rat M, F Oral 11




Rabbit M, F Dermal > 330
. LOAEL NOAEL
Species Sex Route
c (mg/kg bw/day) (mg/kg bw/day)
zt7|
Speci s Rout LOAEL NOAEL
ecles ex R.IFIE
P e (mg/kg bw/day) (mg/kg bw/day)
Dog M, F Oral Carci. - 0.25
2
Mouse M, F Oral Carci. - 0.12
Rat M, F Oral Carci. - 1.5
Carci: Carcinogenesis
Speci S Rout LOAEL NOAEL
ecles ex R.IFIE
i e (mg/kg bw/day) (mg/kg bw/day)
*c'!&l/HEH:EF Rat M, F Oral REFXCKi - 0.12
Mouse M, ,F Oral Davdop - 3
Reprod: Reproduction, Devlop: Development
. Rout Dose Cmax Tmax T1/2 AUC
= Species
S S10H&H e (mg/kg) (ng/ml) (day) (day) (Hg/h/q)
] =07 2870 + 1540 + 61805 *
Sheep - 1.25% 14 + 4.04
9.54 11.43 80.27
= JMPR
Al ZZ 0H L| u]
MEY =LY EMEA EU CODEX |=GPO (FAO)
HRSI8IIE Sk 10 20
seME OEF 043 - 043 20 o4y
T+ Azt 10 -
=
™ ) ) Fat &
Species Route Egg Liver / Kidrey Muscle Ski Excreta
n
RN
{ Alo] &5 2 W (Cyfluthrin)
otet=d AHO|E E M 2l(Cyfluthrin)
g L3 2SH o 7
aa Sy e
2 X Al C22H18CI2FNO3 S
' 2 X 2 . 434288 g/mol |
FRE B S - g A~
log Kow 5.95 o N
CAS NO 68359-37-5 )
o} . LD50 / LC50
T = | = Species Sex Route Solvent Reference
A | ® (mg/kg bw) / (mg/L)
= A A M Acetone: 155 Heimann
Rat Oral
3 ° F e Peanut oil 160 (1987)




M 66 Flucke &
. P PEG 400 104 Thyssen (1980)
M Heimann
. Dermal - > 5000 (1987)

Inhalation 1:1 ethanol : Flucke &

M, F 469~592

(4h) PEG 400 Thyssen (1980)

1 9=
OTd 20uke] 9] =33 A SPF Wistar &l F=9lA 0, 5, 203 80mg/kg bw/day<]
cyfluthrin(==, 85%)& PEG 4000 Zo] 45 B wld 13 Fo3tH i, o]ojA 653t
JA71E AR 259 451 40mg/kg bw/day FATY A% S5 Wi TEE
wSEo 22 U Pe2 il HAARIAAL, AT Frid Ad AR o 53
stk dd3 &R HAs 4F73Ee] AA713e] B3 673 #EIIZEe] FEAIA
Az 7 Suke] o A 4A HES ol &t HAS T
Otz 59 20mg/kg bw/day®] cyfluthrine] 28 He= AFH oz PFstd oLy,
IEE FoATAAN FH4, FEI VIS, £F 2%, B5Y

Hy
Aol e FAYI 22 Sl BASATE TS A A A 15 23

. 1%: Er‘”%%l«] A AA7F AP = 4573 10% 23k JAIRE, 315 7|3t

j A BER R BT AR o AFH AFTHS X st FF wA &
Ut
OZ8ATH HAatolA BE NAELS A HAE FASRH, S8 s s w7
FUTh Hzrd F-5o)4 Ev FAFH AHE Aole 4 54 gl 5=
o} Asd FxolA 1/}5}‘“”3} SFEHCE D RBAYE  ofv i 4bd o] & Ax(glutamate
pyruvate trasammase): zFRt 1% FoFoA T4sHA 7189
O&WHAA, St 9 22 gy og A S W, ol nla) HX|o #Hd W}
T BRAAA Futh mRtAE, 9 AR ETE 2ol gt A
o A3 FFS ALFTE FATY GAA FUHEHAL, He IFE FoT9
TR oA ke Fof FFTo] FUkstATE Al A S FUhe 2AWAEH W
35 FutetA ekttt
O35 713+ &<t MAe A &gkt Cyfluthrin A2 ¢F #AE 44 wst= Ao
ES AAE AAFAHA WG AFE UehA &tk o224 NOEL #k2 20mg/kg
bw/day2 A F A} (Flucke & Schilde, 1980).
1. 9=
02dzr #% 651tz o] A3 ¢HA SPF BOR:WISW % @i=oA 50, 1503 450mg/kge]
cyfluthrin®} Wessalon S7} 412 AL &3 2o]E FFadch xS 4zt A
65nlEle] MN=Z FAASHAL, A AolE FFIFT EE A=ES 24 T 9
Y, P54 &5 H3E BHATE AT 4709 AFAA T3 FHA HASHA
o AA 79 F 72 BoTuitt Supe]e] FAFH A S At T Uls E4 &
5 9 Ao]EZE P450 FFS =AY
% 06, 12, 183} 242 ol w 10vtE] o] AT GAES A&t A AFE itk 14
7] A

3o2dsle] Rl @ Svhele] £Ad GBS QhebAstel migh Aob e

(fluoride) B3 AESHAL. AX /HEL F
7o A7 AL A foroz AASAY. Aol By ¥, RE
BT cdepastel §9k sk 2R 0T AAstg

OAAsh #AR 9%, PF, BF @ 4o YAF] W YAk ALF FolFolNE
AZFel B3t A9 BAY FFS JEIA Wgkort 150mglkgoel TR Aol A
A Tad AZF Part dept BB Rt ddsA AZF B4 F
stk AAsh BAE S0l te A Uehbd Qgtow, =3 S 9 &




WAL AFe oig Sk A, A7 A
= YEhA gt

Oxss AT 7¢AA N-vld 2874 AL aN-demethylase) 2] F0] S0 A
30%, Sl 20%7+F Z7hs oLy, o] O-wE &-§7] A A & AO-demthylase) T
5 P450 B4 fr=el oW FFE FA FUTh

Aol A N-m2g7| A AL vlo|ag2d 82 55 2B ETE HAdA 3F
Ze] B4 A wFgoly &4o] HolA| ot H48H4 &
AT A FubRe] <kEhabE AEolA wel Aol Yo Sdd &
UebA] Fgtthal B E v

OgdsA Folgz #dd ¥she 2d $¢9 47 o) TAHYoU 8L 49
& WE7E Hola 4 We] E A3F oR/E XS] wEol o] e Y=
B2 Aol oa o) &S A7] Tkt

OAF AN Ads fFolshA &2 ol BIdeH, o=
oz &% #dol v RuFHth o dL
itk A o] A = %

ol al
8% o=8 IFe Ytk T W=

)

=AW A A% 4 AAs #HdE &

i

Aoz o2 Wsts #EEA gkt
ONOEL#2 50mg/kge 2 AMAHUSH o= 2mg/kg bw/dayet FZolth. (Suberg &

Loser, 1983b).

iV

=t

O105Y¢xtr % 565782 10029 313 20utg] o] ¢35 SPF-Cpb #=elA 0, 50, 150
3} 450mg/kg cyfluthrin®] 50% Wessalon S&F 4o 2]o]o EZ3glste] FAstR L, o A
of deolz #A7], dAl B ASE IPAHT AT, A, AR AHE, S5, A4,
A D i F AEY, 7Y B, RERY ASHH /LY ¥Es s Ve
< ZAsATH

Oc°] A7+ 3ol 24 AP g Aol 2ute]e] A72 HE oAtk FO £E27}
Fla¢} Flb A7l & ¥k, Flad-=2+= F2aet F2be] Aj7]¢} Flb H-=+= F3as} F3be] Aj
715 Fdth HrE Wi dmgde 44 58, A7Y =27, "ot EA AF, Hor W
old H FRO AFTFS U S @ =AW HA= F2be] FE9 F3b
AM7NE AAS AT

OAMA = 9%, d5 =L A1 IFE FA FUT} =3 ulg]e] F2a Aj7)e
150mg/kge] Z3H 2ol& FFLU, WA= 450mglkge] EFHE o) E HH A
e Fde degth

OAAl= =4 AT 9 A Al "ol Z7lo] &S mXA &t 150 2 450mg/kgel

el F3ag} F3bollAl i o] ZAJNAREH 5Yzte] F/7HA A7) 9

o] HAHAL, Ff 5-28YUol A7]e] EEo] At B}

Al, 1503 450mg/kgo]l & o]/} A XH F3ase} F3boll A &AgE A} 7)ol A 7713t

B ATl AFHSE AAHJS AAAFH B e dd FEFo] 15037

2ol& AT HEAA AaHE o] BAHT oA AFHY

108 FAsA

S XA &gtth NOELS 50mg/kgl® HAALAYL, o= 5
2] 3mg/kg bw/dayelt} (Loser & Eiben, 1983).
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o
i
o
A
o=
B
o
pau)

o i 3L
ML £ oo
B

OgealA [phenyl-UL-14Cl-cyfluthrin 5mg/kg bw/hen/dayS 3¥ d&o 2 ATE FEd
£ 0.05mg/kg®] cyfluthrin

I} FFo|ddh vpAe Byt JAPPH T 247 T FEE =53t 2 Ule] WAL

5 AFE AARIAT

Aol A 4.7mglkge] H o FF7h Uebda, zholA 30mgkgel XF7E YERg s

O
2
O:




i L.
AL, Jho

oA 12%, 217 olA

vl= Al 56%, AW 75%
Al 11%,
(OH-FPBacid) &= ztoll A 10%, AolA 12%

we wxo JFVF vetwth A We [14C19 JF+ 0.1~0.2mglkg ©l
= 0.2~0.3mg/kg °lth. F& WA d cyfluthrine] 2579

=5 21~39% Rt} A3 g AHE S FPB4HFPBacid)7}F 3F

Z5olA 15~21%Y]

2RI e,
280l A 11-20%¢] 57} hebsith,

OH-FPB4}F

12 h

sietad ALO|E E M 2l(Cyfluthrin)
=
=
| =XH4 C22H18CI2FNO3
5,
% Sh D
= =Xt 434.288 g/mol
=1
=
.|
= log Kow 5.95
Xl
Cas NO. 68359-37-5
. LD50 LC50
Species Sex Route
(mg/kg bw) (mg/L)
M: 155
M, F Oral
F: 160
=4 M, F P M 06
Rat F: 104
M, F Dermal > 5,000
M, F Inhalation 469~592
ot . LOAEL NOAEL
Species Sex Route
H % (mg/kg bw/day) (mg/kg bw/day)
g Rat M, F Oral - 20
Speci s Rout LOAEL NOAEL
ecles ex
P e (mg/kg bw/day) (mg/kg bw/day)
2hd
Rat M,F Oral Carci. - 50
Carci: Carcinogenesis
Speci s Rout LOAEL NOAEL
ecles ex
AHAI JHFCF P e (mg/kg bw/day) (mg/kg bw/day)
o —|/E =
AUC
. Rout Dose Cmax Tmax T1/2
= Species (mg/h/mL
S S10H5H e (mg/kg) (ng/mL) (hr) (hr)
ZRLE )
EN
AZg 2L EMEA EU CODEX  O|ZGPO MF(’;
=S RI|=E
HRSI8IIE Sy 0|4 0|4 10 0|4 0|4 0|4
"?" S . Rout E e / Kd Muscl Fat & E ;
ecles r uscle Xcreta
e i e % i Skin
Laying hens  Oral O O/0 O O O




( o}u] E 2} Z(Amitraz) ]

=29 OfO| E2t=(Amitraz) [/TJ/
2 [ .| Y
&= 2 X Al C19H23N3 Sy
segey | & A ¥ 293414 g/mol _
log Kow : 55 & jl
CAS NO 33089-61-1
1. A=, 092 & 7Y
OAmitraze} tiAFE S 34 542 dE TodAl Foste AstAT (& 1o AEh.
vhg2sh RO AmitrazE ATFSEES W, HRER, LFHE DY} AN
o) %4 AF7F etk 53 QSolAE gel AT PBe Brlel uehgeh ks
2o A 400mg/kg bwS T3S W} P=oA 200mg/kg bwE T39S w HAH
axx e Z AAH]T
O oAl 1600mg/kg bws I H HX3HS o Edo o3 o2 JFgF YA &
okt}. 400mglkg bwe} L o4 Folwel ZIUmelx HEInkgo]l Yehth =70
100mg/kg bwE AXetAE W, T3 AAAL A, AL, A¥F, 3F, HAF &4
23} 3289 A7 Yehto) 483 o] % s 3Bt
O7lell Al 100mg/kg bwe} 20mg/kg bwg Foste W, 3 4AAAY A, &F 7%
Az, TFol o] gloixa, Ao oo, mixet At Z&E 243k XEsiH
Aukes A 7t vhobAE Yol Motk B, AN BEY FEt F/he
o EAT BHEsty Aole RARA Guth AT = dmgkg bw FoTolA A2
3o s 2asl 9% Witk ANERY S Ase ge B4 ma) uet
sk BE &vs b bssdn
o} . LD50 or LC50
L I Species Route . Reference
A 7| ® (mg/kg bw or mg/L air)
= J J
A CHIRG Mouse Oral >1600 Patton & Sutton (1971)
Oral 600 Patton & Sutton (1971); Shaw (1973a)
R Dermal >1600 Patton & Sutton (1971)
at
Intraperitoneal 800 Shaw (1971, 1973a)
Inhalation (6h) 65 Berczy et al. (1972)
Giepg  Oral 400-800 Patton & Sutton (1971)
Oral >100 Patton & Sutton (1971)
Rabbit
Dermal >200 Sutton & Williams (1972)
Dog Oral 100 Patton & Sutton (1971)
Baboon Oral 100-250 Patton (1973)
2. E7)
OAmitraz (= 99%)° ohd 7 A= HAPES 7198 69kl 1.9~2.5kge] New
Zedland white 715 J@stGh. Sol 24 FXF 3% 95t D& A=A,
0.5ge] Technical §2] AmitrazE 0.5mle] FFFZE 3|45t 2.5cm AR 3 L3
Z g HZR sy AL o] &3l 4N ESF TAAAT = Ao Bd T AL
AASL, Fof RES B2 Mojyith 1, 2, 37 49 x} AFo] Y F AHxH RS




ZAIA Y. M 2J§ o] wkg-2 §lSlth (Liggett & Smith, 1987a).

N o

1. 9=
O797t 50mg/kg bw/day® A=A HXg Ax A A3t} A5 dERGT,
200mg/kg bw/days AXet-s w, ANINEE & oFo] YRyttt 12mg/kg bw/days
oAl FAsA S W, WA ASHF 8%), ke Aul@% P ol FHO6%) AU B
gAY olHF FFE 7Hte g dle] NOAEL #2 3mg/kg bw/day2 AAH A
(Sutton & Williams, 1971).
OT" 12v18] 9] AE(FL dEAA &)olA mY 641 & Amitraz(=5 239
71E 0, 0.01, 0.1, Img/Le] F71& 2-35% =EAIZT 0.1mg/LE =EA 7S o, oF
Fad, ozt AFH &g Uid AHRkge] AFUF HuFEddY wEo] FEE
AL UA = Zol g8l Aoz wgstHy, FALFeZ Utk Img/L
ool A 0.1mg/L o3 Hls=stAY, 2EE o 4 g
OF7HH o2 57]1% Az, ¥ BrlEY 371 dud, A € 44807 &
A=Ak Arset 25 HHEFE AAHUL, o2 st AFE AT
el sleZen, Ad3e o
Ak AAe] d@d, 44 3
A Berczy et al., 1973).

& ol

oft o
I

o

N

1. 9=
O2dzt +9 40vtele] 3 g R o|Fojx Ash-Wistar HA=oAl Amitraz (&%
97.8%)Z 0, 15, 507 200ppme] Ao] FEE Eojsgi, ol =AM 0, 0.77, 2.59
10mg/kg bw/day, <tAH A 0, 0.97, 3.17 13mg/kg bw/daye] Fof=km ZZo|gth
200ppm £l HEoM AAAH T TR e FAZF Aol TAHAL, A
5 AAES AR AT
OFZAe AA ASHFS A3 FA(10%3HA T 502 15ppm Fofe] A=A XA
2 EgE 9P BAFA Fyth iR vuwsRS u MR TF DA
o Nix, Fejot Azt WA o] AR &skth. FARANA Y FFAA A
AL 7= A, dA AZFe] 7AS 7o S0ppm, 2] 2.5mg/kg bw/day=
NOAEL o] A4 = At} Sutton & Offer, 1973).

¢

=

A

IV

1. 9=

Otg =4 AFoA, 73 11-13718] ¢ ¢+A Boots-Wistar R E oAl Amitraz(% 99.8%)
£ 0, 1, 37 12mg/kg bw/days 8~20¥7F Al Fostth AF 219 Ao =5 <tgt
AL BT BT A S5 546 U 44 ASE dAEA Gtk A5 4
ZF, AFF, BEH A7 27, Hotol AETEH g did FFS Ak
12mglkg bw ARl A thzT R gole] FAZE @3k, 59 A3 Favt B
o Hh o3 AT EAEZA thd NOAEL %<& 12mg/kg bw/day=, Elo} Ao
et FFo M3ste) #aE yiwoz, WY E4o s NOAEL #-2 3mg/kg
bw/day= A& =AU} (Sutton, 19730).

o i 3L

S
W

1 e
O6ute] o] otetollAl 24.5mge] WAN S QLA AP d 14C-Amitraz(E4 %=, 0.14mCi/g:
WALSLSHA =, D99%)E 49T Gttt BATFE FS3R L, Amitraz M2 B A EA
I WIS FA 27 AN 49 =EFHEY 22008 B F& AFSAT v
B T ANZE 1243 GRS AL S 2] YlollA] W AMs 2HE9

e
o & g
e 3L o

9‘1!’
30
o

O
o2
il 1

oot 2 1 2 of XNy
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offt

Ada e AWEA e, 0~24A2F Ulol 68%7) MldES F3td W&
-amino-meta-toluic acid® %3 thAl7} F8& ZAEQH, o] thAEZ e 75%7}
ZRE FEHIJL, A2 EEL o] A AEH 4F ZFACIE FFgE
Ak mpAE Bo 4N o] F o 22 W 2R M EL vEe 0 A
zzy 17, 25mglkglppme] AEE U2, olE9 T Fo F 1243 o] %
247} 12, 10mg/kgo.2 v57F Bzl Aoz et

2 oz
&
.

pu
S
L




Ozroll Al BHAEE o] F8 tAAHELS 4-amino-meta-toluic acid¢ld], o]A-& Ap-fAata wk
AP SN D4ete] ZFACIE FFES o] F Jow, AA JIFF 55% BE7F &1
Aot =3, N-Methyl- N'-(2,4-xylyDformami-dine (4%), form-2’,4’-xylidide (4%) and
2,4-dimethylaniline (2%)7} Z+zF A FUTE o]de] rats A &4 BoZE Awe} v)$
stAl mono- =& di- 4F FE Y HA: TN 5L FA FAES EFEESY ¥R
27%7% JEMS T 2] HA G2 Afe 289 EAY I/ 2%7F RoHT

OFF 5o T 4ANTL, 12A3 o]|F 9] A 25, 2R A9 FE+ 0.6~2.7mglkgo] A
of. Aol HF= form-2',4’-xylidide (42%), N-methyl- N’-(2,4-xylyDformamidine
(24%), B2 2] amitraz (21%), 2,4-dimethylaniline (3%), 18] 1. 4-amino- meta-toluic acid
(B%)=2 FAHAL. 25 Ae] #FHE 4-amino-meta-toluic acid F=x o)A PAME
AL 27 ZFACE 3 Eo] 81%E o] F 1, form-2°.4°~xylidide’} 7% A=< zt
F7F BAF T

O -3 Ao Mol Amitraz 272 HE= 0.28~0.46mg/kg o 2 Fo 7]7to] Z713+
o wet 7 FVHE BAAA &roy, A =E2AA IR FEE Ago] g
HE FoF 0.1-1.4mg/kgl 2 =715 Att. N-methyl- N’-(2,4-xylyDformamidine (54%)3}¢
4-amino- meta-toluic acid (34%)7} F& HARAEECIUTE  EZ Aol A
4-Amino-meta-toluic acide] 91%7} HEF A1, oA A4t AR FH LA A
H amitraze} ZFACIE FFELS o|F1 Ut 28 form-2°, 4'-xylidide7} 4%7}
A5t Needham & Hemmings, 1988).

g]:

3REH o} E 2} =(Amitraz)
E
2 8712 C19H23N3
z{_-].
?} A 293.414 g/mol
ie}_ log Kow 5.5
A
Cas NO. 33089-61-1
) LD50 LC50
Species Sex Route
(mg/kg bw) (mg/L)
M, F Oral 600
4
Rat M, F Dermal > 1,600
M, F Inhalation > 65
Speci s Rout LOAEL NOAEL
pecies ex oute
o @) (mg/kg bw/day) (mg/kg bw/day)
A
Speci s Rout LOAEL NOAEL
ecles ex oute RJFIIE
T} P (mg/kg bw/day) (mg/kg bw/day)
Soeci . Rout LOAEL NOAEL
ecles ex oute FU'FIE
P (mg/kg bw/day) (mg/kg bw/day)
A pdg M, F  Oral  Repod - 12.0
Rat
M, F  Oral Dedp - 3.0




Reprod: Reproduction, Devlop: Development

. Dose Cmax Tmax T1/2 AUC
Species Route
& Qoast (mg/kg) (ng/kg) (hr) (hr) (mg/h/mL)
H) 20.7 + 2653 +
Dog Oral 100 5+ 07 23 + 23
2.3 123
AMZY  BY EMEA EU CODEX Oj2cpo MR
=25 = (FAO)
ZAF387E =yl 10
g odd oEd odd  o&Ed 0Ed
s Azt 10
=4 ) ) ) Fat &
Species Route Egg Liver / Kidney =~ Muscle Ski Excreta
#FA in
Laying hens Oral O O/0 O O O
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- Breeding dish (©100mm X 40mm, ©50mm X 15mm)

- Vortex mixer

HASE B E A WA AAHRES A
- Conical tube (15 ml, 50 ml)

- F 20 A 24

7h A,
1 2071




- AA v A
- Zot2E AolA 40 X 7 cm)
- e 3H7] (&5 271+2C, % 75£5%)
W) 2=7]
- 3ANFE AAHTA 29 ol HETE AL
- INTE BAFe AHE
o A8 #4

(D AZA &9
- 1:100, 1:200, 1:500 =& @434 87} 7]Fol HQ A FAHE F7}
- Conical tube (15ml 3-& 50ml, F= 15m AFR)o] E& o] &3l oFAS FAH|&
= A=z
- AAEE TS 3 BT FoA AF
- LC50, LC99 & & A<l 20, 50, 80, 100%<] Mortality7} V& wj7bx] 3]0 &
k3

2 sA5 &9
- &A%< breeding dishell 20mie] o] HF
- 7} F=oA dish 3/E ¥

3) 213 =

- 22 breeding dish(Q50 X 15mm)E AF&

- KA S 71F FA8Y 10n S Y=Y (15 tube lea)

- AzE ofA FMBER Hm e ZFe Az o] FElHel B2

- XE7] HFE 5tH b2 2= golR 53] FAo AF A

- 54L& da A7)z 710 Yo A E&HA Para filme & sealing
- TFAEE 24ho] 7]EolH FQA 1 oY 7 E B

a3 #A
- ArbEE AT o tizT vlaste] w20)A] Xeks NS L 2 adste] Al
- &2 XAREo] 5% o] dY wle otRE ¥4 (Abbott’s formula)S ArE-gth
tize] A AbEo] 20%7F e A dF
Ao AAe - txwe AAE
BAREE = - x 100
100 - g9 XAE

~

- 389 A3} PRghe ANEE S

2) BRSNS A% TAA he A AR
- AR P HASs] TAAD FHol, b7, A PSP, hFLe, dhTmeld
25 20 BN AFHL 24 Stk =S Saole] @ AFYS Hel w7
o] 3%, she 23, YAEPSPE 23, SFxL 5o s wyton shPLey
TE 1302 FASNUL PR AGYe o7k A e Aoz mol wAv)



O AP S 2ASte] B gt ofAlY] AUt 2aY Aow ddd.
S7Fe F=&odeF B FEA it A A A3= Phoxim, Etoxazole,

Trichlorfon Propoxur, Dichlorvos, Fenazaquin, Amitraz, Avermectin, Cyfluthrin # &4
S Yel= FF0o] 1-53x o2 &A%, Carbaryle] 74-¢ 8312 FA oA A4 o]

UrE‘r‘fbﬂr.
# 5. Al FAA O i e A
oF 2| g / 4ol o1 < E ] oz of g &F
3 Ml & (%) (%) PSP(%) (%) (%)
vy |y ly Ly yly |y uyly | uyluy oyl oy
e 2 100 200 500 100 200 500 100 200 500 100 200 500 100 200 500
BE%a | 100 93 | 68 | 100 | 92 | 47 [ 100 | 100 | 95 | 75 | 66 | 30 [ 100 | 95 | 72
A% 4 [100) 96 | 51 [ 100 8 | 65 [ 100 | 81 | 53 | 97 | 75 | 41 | 100 | 100 | 87
A% 95 | 82 | 55 | 100 | 87 | 57 | 95 | 82 | 52 | 100 | 95 | 54 | 100 | 100 | 75
Aels2 | 100 89 | 37 | 95 | 8 | 49 | 87 | 56 | 28 | 82 | 62 | 47 [ 100 | 84 | 55
A=A [100| 86 | 37 | 62 | 41 | 24 | 96 | 89 | 46 | 100 | 86 | 41 | 100 | 100 | 95
dYxx | 75 | 53 | 24 | 94 | 75 | 43 | 100 | 91 | 75 | 100 | 95 | 74 | 100 | 87 | 69
Jexa | 93 | 87 | 53 | 100 | 100 | 92 | 100 | 92 | 62 | 91 | 72 | 46 | 100 | 100 | 92
egtEA [ 100 | 9 | 55 | 100 | 100 | 71 | 100 | 93 | 89 | 100 | 81 | 54 | 100 | 100 | 81
FANsA | 95 | 87 | 28 | 100 | 89 | 66 | 100 | 93 | 73 | 100 | 82 | 44 | 100 | 94 | 61
AR 1100 | 99 | 72 | 100 | 90 | 65 | 96 | 88 | 38 | 95 | 80 | 27 | 100 | 82 | 47
249%x [100| 9 | 56 | 71 | 55 | 25 | 100 | 97 | 49 | 77 | 58 | 26 | 100 | 99 | 89
A2 | 100 | 89 | 50 [ 100 | 93 | 55 [ 100 | 8 | 59 | 95 | 64 | 24 | 92 | 53 | 37
$HsA | 62 | 32 | 14 [100)| 9% | 61 | 89 | 67 | 26 | 62 | 49 | 15 | 100 | 100 | 87
AAE % 71 | 55 | 15 | 82 | 63 | 50 | 66 | 38 | 15 | 100 | 81 | 57 | 100 | 100 | 80
=Y%sAa | 97 | 8 | 34 |87 | 70 | 16 |8 | 72| 47 [ 53 | 30 | 2 [100| 96 | 84
&3%x | 100 97 | 47 [ 100 | 79 | 31 [ 100 | 94 | 41 | 84 | 53 | 14 [ 100 | 91 | 67
BAFA (100 95 | 44 [ 89 | 73 | 59 | 60 | 42 | 12 | 72 | 51 | 29 | 100 | 100 | 89
el [ 100 | 99 | 45 | 100 | 93 | 86 | 100 | 91 | 54 | 98 | 79 | 57 | 81 | 62 | 27
vefsx [ 96 | 83 | 31 (100 8 | 68 | 95 | 79 | 22 | 87 | 60 | 23 | 100 | 91 | 85
A2%x 1100 98 | 60 | 72 | 46 | 25 | 91 | 71 | 36 [ 100 | 82 | 59 [ 100 | 100 | 90
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2. AH= 30F ol A HAAMAEF ¢ 75, D
b AAEAIZY B AR B L5 8%, F5 5% XA 397 =

D AdA=

89 x 89 x 25mm Y]+

Tanglefoot® Tangle-Trap® Sticky Coatings
= (0z-1%)

g 22 o] (5 nl)

Vortex mixer

Conical tube (50 ml, 15 ml)

g dF7] (% 28+£2T, €5 75+5%)

- M100 MeOH) - A1 ==F 108] 832l 100% W22 =20 & 10W] B2 34

ex) 10mge] AlZol 100uL ®Were Y31 =21 & 9900uLe] o %— E A= 100uL 2.
- A100 (Acetone) - A== 10w £32] 100% oA ECE =<l & 108] &2 3|4
ex) 10mge] Al=° 100ul oFHIE 2ar =<1 3, 9900ul.2] Eoﬂ 2318 A= 100uL 2o
- D100 (DMSO) - A& 54l 832 100% DMSOZ =<1 % 20u) =2 3|4

ex) 10mge] AlZeof 50ul. DMSO ¥ il =<1 %, 9950uL.e] &Eo &8 A= 50ul ¥

) A EH

- TAFE AU 4F 3011}3] = 20ute A=
- ?__31— 7§ N

- ZF A

8
dH4iel EEH ¥ E 23 AXET(BF, 5, DE HT )
Az ofA BE 5Sn 2z olHo) G 123 SA o AH EAF (¢F 0.5~0.8ml)
- F3EU(25 2842C, 5 75E5%) ¥+
b2 24ho] 7]FolH QA I o]4e 7Tt A&
(& & A= HE 48h~72h o]|& B3}z BFAZLS 72he 7|Zo0 2 3}

- 89 x 89 x 26mm Y vl4] EAElo| Tangle-Trap®< HhErh,
4
Al

w243 3A

279 XAFEo] 20%7F Yo A A

ANEE 4T W b2 viws
g7l XAgol 5% ol

L AolA Esl= NAES =L 2 Fusie A4t
o} RE F4] (Abbott’s formula)E AF&3tch o

f
4/
2

y 1 2



Aol AAbE - iR A AS
BAMFE = cmmmmmm oo x 100
100 - 229 XAg

- 350) 2% BEe ANER AL
U SRS AE HE 2ol U@ AR 3059 g4 AN At
- A% 9 §F AFoAMe AFEA A3, 10,000ppme] FEAA 2H FEENA 94.0
of AT UYL, EFR(=BA) FEEA 626%2 U= AFBHL g
AFFATH ERFY, wal, ol dEx, 1F, ALEE, THRFIN) 65 FF FFBHES 1
Rom, Yz 22 Fo FEEAAE A9 AFEAHES HolA ¥
- oMo AABA A3, 0F =T A8 AABHL WolA @A 1 &sbr} vlelEks
=3
%8 A5 % FFd A AE FE2E A4 43 42D
*3 A ) AHEE (%) B+ = FFAHAE
No. 2 F o =
=0 © owue AAS un 48 h 72 h
1 Lonicera japonica =<3} M100 50 46 + 30 46 = 30 46 = 30
2 Smilax glabra EEd M100 50 173 £70 246 £61 326 £75
Mentha arvensis var. =
3 Dpiperascens u}-s} A100 50 433 £167 433 £167 433 £ 167
4 Campanula takesimana NzxZ M100 50 60 £ 40 6.0 + 40 6.0 + 40
5 Magnolia denudata LR A100 50 106 £61 106 61 120 £40
Chrysanthemum o -
6 zawadskii var. alpinum ke +-dx=  Al00 50 4 £33 4 £33 4 £33
7 Equisetum arvense 7] A100 50 106 90 106 =90 106 =90
8 Lespedeza cuneata v 4~ M100 50 93 £50 93 +£50 93 +£50
Parthenocissus
9 tricuspidata FAolg=  Al00 50 186 =70 186 £70 186 =70
10 Houttuynia cordata g = A100 50 00 =+ 158 313 +162 B3 £179
11 Pulsatilla koreana sl M100 50 60 £ 52 60 £52 60 £52
12 Tagetes patula EHS 0 A0 50 S614 56+ 14 @6 + 122
13 Taraxacum platycarpum WEE M100 50 46 £30 46 £30 46 £30
Spiraea prunifolia var. T 1E
14 simpliciflora ZRUE M100 50 93 £41 93 +41 93 +41
15 phyllostachys nigra 5 M100 50 180 =131 180 =131 180 £ 131
Control M100 50 33+11 33+11 33=+11
Control A100 50 66 23 66 =23 80 =40

*M100, 10,000ppm in 10% Methanol (1008} 2}41), A100, 10,000ppm in 10% Acetone (1008} 3]4)



9. 4% 9 #5300 42 228 7354 2 3D
# 5] 201} =7 ArEE (%) Hd + 2FAUX
N e R RUES R
24 h 48 h 72 h

16 Taraxacum platycarpum ZFy M100 50 226 £140 26 =140 26 + 140
17 Capsicum annuum A M100 50 2713 £ 130 346 =133 400 + 124
18 Gleditsiae Fructus =3 D100 50 93+41 HO0OX£20 H0x20
19 Ginkgo biloba 2P M100 50 133 £100 133 £100 133 £ 100
20 Valerianafauriei HAEFE D100 50 313 +£100 3R6£90 346 =64
21 Poncirus trifoliata B 2 D100 50 80 £52 8052 86 =46
22 Lindera obtusiloba A 75 M100 50 93 £50 93 £50 93 =£50
23 Phytolacca americana 5 M100 50 66 £30 66 £30 100 £40
24 Persicaria hydropiper SR D100 50 4 + 33 4 £33 4 + 33
25 Ailanthus altissima 7FEUE M100 33 33 £11 33 £11 33 +£11
26 Liriodendron tulipifera LUSIaRE M100 50 153 +11.0 1563 +110 180 + 131
27 Sasa borealis Z M100 50 66 £11 6611 6611
2 Tagetes patula SH5 M0 50 B0+124 00111 313 %13
29 Magnolia kobus = D100 50 86 £61 86 £61 100 =40
30 Quercus mongolica A ZHF M100 50 73 +41 73 +41 73 +41

Control M100 50 60 £34 60+34 6034

Control D100 50 73£50 73+£50 7350

*M100, 10,000ppm in 10% Methanol (1008} 2]49), D100, 10,000ppm in 5% DMSO (1008)] 3]41)



3 10. ol tig A2 F=E A8 AF AAD
s5 A o AEE (%) B+ FFAA
No. 2 &9 = 9 "l o .
Al A oy 9 h 120 h
1 Lonicera japonica =23} M100 20 66 £28 66 £28 66 £28
2 Smilax glabra EEH M100 20 0£0 00 0+0
Mentha arvensis var. =
3 Diperascens H}-3} A100 20 150+50 150+£50 150 £50
4 Campanula takesimana NzxE M100 20 0x0 0+0 0x0
5  Magnolia denudata LLR=S=] A100 20 33+£28 33+28 33 +28
Chrysanthemum ° .
6 zawadskil var. alpinum kel = A100 20 0+0 0+0 0+0
7  Equisetum arvense 7] A100 20 0+0 0=x0 0+0
8  Lespedeza cuneata H] 4~€] M100 20 0+0 0=x0 0+0
Parthenocissus
9 ‘ticuspidata gAoEE  Al00 20 0=+0 0+0 0=+0
10  Houttuynia cordata o= A100 20 50 £50 50£50 50 %50
11  Pulsatilla koreana il M100 20 83 +£28 83 +28 83 +28
12 Tagetes patula GHS) A0 20 16£28 16428 16 +28
13 Taraxacum platycarpum WE M100 20 0+0 0=x0 0+0
Spiraea prunifolia var. SILE
14 simpliciflora ZHE M100 20 83+76 183+£76 183+76
15 phyllostachys nigra = M100 20 0x0 0+0 0x0
Control M100 20 0£0 00 0£0
Control A100 20 0£0 00 0£0

*M100, 10,000ppm in 10% Methanol (1008} 2]41), A100, 10,000ppm in 10% Acetone (1008} 3]4)



1L Pl 3 A8 F2E D44 2 @)
# 5] ) of AHEE (%) H £ FFAUA
No. 2= 3 = 9 Mg A
72 h 9 h 120 h
16  Taraxacum platycarpum ZFd M100 20 00 0+0 00
17 Capsicum annuum A M100 20 33 £ 28 33 28 33 £ 28
18  Gleditsiae Fructus =9 D100 20 0x0 00 00
19  Ginkgo biloba 2L M100 20 16 £28 16 £28 16 £ 28
20  Valerianafauriei HAeEFE D100 20 66 £ 76 66 £ 7.6 66 £ 7.6
21 Poncirus trifoliata B 2 5 D100 20 0£0 0+0 0£0
22 Lindera obtusiloba AR M100 20 83 £ 28 83 £ 28 83 £ 28
23 Phytolacca americana 5 M100 20 00 0£0 00
24 Persicaria hydropiper SR D100 20 33 £ 28 33+ 28 33 + 28
25  Ailanthus altissima 7hE U M100 20 00 00 00
26  Liriodendron tulipifera Hl S M100 20 00 0£0 00
27  Sasa borealis Z3Y M100 20 0£0 0+0 0£0
98 Tagetes patula S5 M0 20 16 +28 16+ 28 16 + 28
29 Magnolia kobus = D100 20 00 0£0 00
30 Quercus mongolica A ZUF M100 20 50 £ 5.0 50 = 50 50 £ 5.0
Control M100 20 0£0 0£0 00
Control D100 20 00 0£0 00

*M100, 10,000ppm in 10% Methanol (1008] &]4), D100, 10,000ppm in 5%

DMSO (1001} 3]49)



LS4k g F24 285 2REY R BRISs] e HdA Az
No. Plant species Extraction solvent Mortality (%)
1 Gleditsia japonica Miquel EtOH 80.6
2 Gleditsia japonica Miquel MeOH 86.4
3 Gleditsia sinensis Lamark EtOH 89.6
4 Gleditsia sinensis Lamark MeOH 56.3
5 GS_Hex fraction - 88.2
6 GS_DCM fraction = 2.8
7 GS_Ethyl acetate fraction - 14.9
8 GS_Butanol fraction - 1.7
9 GS_waterfraction - 4.5
2. 2P UYFEE) AT BE3} B EFE U4
b A 222 Az
D FE& AxzlS A3 ste T8 fste] AYE ARE st A=A & dxd
Algel 2zt 10 g& EtOH# MeOH=Z 24 hr <t W3 FZ3 F29e Y 55 & 524
Z o] ol Z7ke) FEEo) 51
£ 12, e 23 F2 58
+H A HAHA Ethanol % & Methanol % &
1 ZE=E1 115 % 182 %
2 7= 1 44 % 9.8 %

79 —
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. 4418 HPLC profile
1) H,O, ACN gradientz71 HPLC profile
- HPLC ®4z7

HPLC Agilent 1200 series

Column Kromasil 100-5C18 (4.6X250mm, Kromasil)
Detector UV(210nm, 254nm, 280nm, 330nm)

Flow 1ml/min

Owven 30 °C

Injection 20 pl

Mobie phase A (D.05% TFA in H;0) % B (ACN) %
0 min 80 20
60min 0 100
70 min 0 100
71 min 20 20
90 min 20 20
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2) H;0, MeOH gradientz71 HPLC profile
- HPLC ®4=7

HPLC Agilent 1200 series

Column Kromasil 100-5C18 (4.6X250mm, Kromasil)

Detector UV(210nm, 254nm, 280nm, 330nm)

Flow 1ml/min

Oven 30 °C

Injection 20 pl

Mobie phase A (0.05% TFA in H;0) % B (MeOH) %

0 min 80 20
B0min 0 100
70 min 1] 100
71 min B0 20
90 min 80 20
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/ TLC REM] & REMON
Activity(E &) === Column chromatography
e = EI’FJHI
o | [ AN

HPLC
Bio assay —){Fm Fr2 Fr.3 (Fr4) Fr5 ------------- Fr.10 Fr.11 Fr12‘

-

Activity(Z /)' <4== Column chromatography (£2|&H|)

e | ! ==

HPLC
Bioassay_“r-r"] Fr.2 Fr.3 Fr.4 Fr. (Fr15) Fr16 Fr17 Fr18 Fr19|

I Activity )/'
SingleCompound (St 2]-"'"3}
UV,R,NMRM§ ——— 1 n}

Identification (= JS.-I)
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- 298 5 kgQ 100% EtOH FZ=3le, FEES 9L o]= Hexane, Dichloromethane,
Ethyl acetate, ButanolZ ®33}$<. o] % Ethyl acetate £8& ZHa2nlE 133
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Gleditsia Fructus EtOH ext.

Hexane ext. Aqua layer

fr.1 Comp. 6, Comp. 7, Comp. 8, Comp. 9 Dichloromethane ext.

Aqua layer

Ethyl acetate ext.

MPLC ODS gel C.C. Crystallization
ACN : H,0 condition

T 1

Comp. 1 Comp. 2 Comp.3 Comp. 4 Comp. 5

w8 FE

-_ suww | #a

Hexane
2 MC
3 e TUAHSBH) EA
4 BuOH
5 Aqua

3 =59 E3uoly 542 700 MHz NMR<
o

Compound 1¢] 33t o]H

Aqua layer

Buthanol ext.

1.5 * 33|
1.5 * 33|
1.5 * 33|

1.5 * 33|

Aqua layer

FA(9)
13.4610

5.5809
3.4327
156.521

236.7422

olgatel 1D, D& ZA3%L.

|
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'H NMR data

13C_NMR data
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Compound 8

F o325t
= [Fieoame = G84_NMR_LC_9324jdr
5 Auhar -
“Sample 0 = Gi-Hixl-9 111 "
Time - &-AUG: ]
2]
|
bl
| 1 =
37 {
| |
g o | | - —
90 %0 70 <o 20 T

§

X parts pee Millien : 1H

BC_NMR data

Compound 9

s
S Filename. = G84_NMR_LC_932-4df
2 author = nmrsu
“Sample 1d = G84-Hxl-9_1H .
Creation. Time - 6-AU 5
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G. delavayi (1) (A )
G fera (2) FTo(dH), HEY, 22, H=
G. japonica (7) S, F(EH), 97
G. microphylla (3) FTH(EE)
G. rolfei (2) FTo(dsH), Uit 22, WEY, e
G. sinensis (8) FTo(EF 2 TH
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59. Gleditsia fera_HongKong!
60. Gleditsia fera_HongKon,
61, Gleditsia australis_Vietnam3 S—
62. Gledirsia australis Viemnam2
63. Gleditsia austraks_Viemnamd
64, Gymnocladus chinensis_Chinal

BaB3BEAA

alslslts

200

ERHHEAEAR

olafals

T

- -
66. Gymnocladus diowus_USAZ C Te==sls
67. Gymnocladus dicicus_USAT(C) L I THIT I

68. Gymnocladus dicicus_UISAZ(C) L | — -

a9 9. FEYUFE 10 &/ 6871412 nrDNA ITS °ﬂ7]/‘1% 98 A3 F2 dtxs G

EA.

——

EE?E

o

japonica 2 1 T ERFTE

- —r?ﬂ”r‘jd\—" FAAA F< g FH2E-F S 95k Bayesian 8 &S AAISATH
MrBayes ver.3.1.2 (Huelsenbeck and Ronquist, 2001)& A}-8-3}o] Bayesian 28 33t
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1. 27t 5 =893 AAA dEAH s A5 2 8584 9o
7F A
- Ag7E A4 2D F84 HAEESE 9351y breeding dish (100 mm x 40 mm)ol] 4
g7te & 1082 A3 AAE EAVIE AFEste] Z®RSAIL, 7M€Y, 6714, I,
1271 2x ZEE AE7tE A&t tixre Adg7tE 44 & &5 o83
o
- ‘53"731:_7] 4% (20~30mtE)S ZHE A7t Aol A H, AEE AFES s

FARPI, 3819 A% BRFFE A AT,

¥ 14 294 JAA S A
Al F 4%
FSIW e E
FS90 e £
Hemexane g £
Silica shield RLESRE
Van eck H A o)
#® 15, =84 AAAY AEHAE 2 FEA et
A= 459 A 4= A4 (LT50, hour)
(LT50, hour) < 671 < I 12714
FSIW 12.8 15.2 15.0 16.0 18
FS90 11.5 13.8 15.2 16.5 18.4
Hemexane 18.8 20.3 21.8 22.3 26.0
Silica shield 8.7 114 14.8 19.0 20
Van eck 14.7 15.6 17.4 17.5 18.3

- Zﬂ%‘ﬂé LTs02 8.7~18.8°|% 5. Alzkell gl wel &9kstAl LTsakol AR HA AFHE
AtE = AFLE HYL /A =& A=EES Bl AL Silica shield A F0E A&
o] th4 WolA. Silica shield A EF& o] &3 XHF=E 53 H2EE 233t} 3o}



E 16 814 PAHY 2@FSEY A dig AFTH=E

E3A ZA3 1] *2A =5 (mean = SD)
90:10 60.5 + 5.0
Silica shield
.. 80:20 50.0 = 4.5
+ ZXHFEE
70:30 485 + 8.3
Silica shield L 765 + 7.8
ZHEZE 9= 88.4 + 5.7
*EA7Ee 24h V)=

- HAEs)Y BAEES PANAL WHASS Hasler] st Beld wAES 8
dAE B ARL AL SQo, vt ALY HAAE EAY A 4F
dol B, A2k AFAN EHUAT} doihen E2AH F0l FAAS Byl
AR wpekA el A ol Ale} PP olele Aow Aund.

PN
i
e
i
o
ot
Eg){_:
gg
r{r

2PFEE AAC U@ sEE A9 G124 BT}
2o HAS) 4358 H2E

- APA ALS GREVE AFESHY HAEE JAYstFa, 7 AIEE AYd4 38 A
g3t e AP S WP A .

- 89 x 89 x 256mm AYH4 EAgle] FHol(Tangle-Trap®)= HIE F, TEHo|HE
Hiete] Zbal HRE7] A% (20~30vtE)s ZEAIH o HF T} Sml 2 oW

AIMES F 123 FA A A FAF (oF 0.8~1.0mDT H, F2d5F7] (= 28+£27T,

FE 7515%)0l QL 2443t o] F AZES 3

- FE7H A7uo) A E HAE HoRRE Aeﬂ@ Ay z2YRZEow g

of gt A4FH HXEE % g—s}gaq 40mge] =¥ A=) 80% DEF %Xﬂ 500uLE
12T °ol% SFRFE HA7bsl HF

7¥skal eF 2A17+%-¢F vortexing o] A3 %SH*
E52 10mg/mLE A2 =

LY
o
Red mites ﬁ e
ﬂ =
Detection




-

oN
s

o
N,

o
N,

N,

O
w DD = =

AT T e A

N,

G84-21-9
(G84-21-10

ob 7 1000 34

Control

(EtOH ext.)e] 2%

i

AZE (mean

H

-+
—
S

H
[

3
H

—
w

H+
=~

H o+
e e S

+ o+
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% 2l XEFEE, INFEE, FIA v &H AFE
IAFEE  ZEFEE YA 1004} 200w 4004H

80% + 20% + 0% 93 = 8 82 £ 4 35 £ 6
80% + 10% + 10% 94 = 4 84 = 9 38 £ 6
70% + 30% + 0% 98 + 2 85 + 5 40 + 5
70% + 20% + 10% 100 £ 0 88 = 2 46 + 4
70% + 10% + 20% 97 £ 4 83 £ 5 42 + 8
60% + 40% + 0% 92 + 7 80 + 7 42 + 6
60% + 30% + 10% % £ 6 8 £ 6 47 = 9
60% + 20% + 20% 94 = 4 79 £ 9 44 + 3
60% + 10% + 30% 88 + 11 72 £ 15 34 + 7
INFEE 100% 8 =+ 8 64 = 4 30 £ 12
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AT ol webA @, AX R, A7 FEUGeE e AoE RiuHoA Ut w
ghA, SE7] #EE A adzd HA F o] %ﬁf& AFlolth dRbF o g HIE7] 9

|

HAE 98l 3t AFAS0]l iR ARSEAAA ATk sHAT HRE=T]e] 318 AFA
ol o
%_

W@ AFol FDFWA JAFAe] FHH FE HFAL AHOL we FEolnh mu
obuzh WalF Bt BN AFA B3 BPY B o3 ofr|EE AAl % B )
AL g ME A AAHNOE AN L ARAA FA AP ) Ak olAT HFA
9He FEY] Y AOE B AAY ATASE ABhU VDB PAEL B
AY 5 s BASL BB AT ATES 29 Hen Yok AZE TAHA 43 3
FEL FHSE A F/he 4% AZAC hFs] A eIt 4F YL A
AR HBEAe FAD AAB BFL oYW BA F YRE AAY Ao Ay
H3 Ak A7 FUE, 3P W, S, pennyroyal, BlEe] B #MelF So] HAS
el AFEA} DE AR A AT HA A§AL A= AFAL A Bl
gt

M3 eI AS 9 @ Part Aok AEA ] EAsE 23 GAAELS
i Age B, of ! R

BAH % AR A

< A

gzl A &3} Sold-& Sisstr] sl AHEE F s Aot

- AEL T d FS AYA el "k HAAN 2" S HE AA g O A HEES AT
ol 2% 5% 2 Be 2AFE dd worjzs 7 ok a8 AE B F
stus @ d Bl &4 AdAre] A4S &8st Ao o]k AAAl= A= oY =
2 A THAHAY 225EY F4dd o8 FEHVE dtr. @EVE 2¢se FHF
F=UIFT 2 25 )Y a3Ae HE U A9 A5AY gL FAH 7220, &
5 ol FjEaLQ] AslaAaE O F StUHE AAXY AT E 9 TS A%aaE T
71 ol gk MA gikoly siF AFAE FAAE AE ALY Zx7F HA HE "#3
£y &3ta4E FHO0RE W AUt ol FoA AL AT WA, HEV] 9 45 a4l B
< NE2E A BAFEHOZA Hag @A ot McDevitt 52 &F-21=7] <lAHanti-mite
factors)@ A4 &-8-31 A 3 AH(proteinase inhibitor)?! heparin} acid citrate glucoseE 3]4] 3k
RS FRET] HAANA AFEHAE EAS 2 control(EH)el| vlsl 40% o]de] 4%
g5 Bole A& gttt ol Rl asE Alste FSaAAE o Y o
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o dFans A= A2 AAET Alasdair 5
3 YEIIAFY dldE FEES T3 Jlrasl E4F vl 245
o G EZE &AA 53 FEE|A phosphatase, esterase, aminopeptidase
glycosidase & @ -Glucuronidase®} N-Acetyl-b-glucosaminidase®] &EAEAHS 7HA= Ho=

FRlstAth 7] 7triEs R4S FATEY L37|BAA SHEE LF6te T3 9
g2 ARk 9o, N-Acetyl-b-glucosaminidasess= ©3 Aol F 23 I8 3= A
o7 4#A At N-Acetyl-b-glucosaminidasest= B3] G424 5 WAS 93 F23 &
AARHOE QA H7] o] HETNAE 45 EARHORE 7HsAo] e AoE FH
At FRE79 &3E4 T Y JRIENS VMR & 4 JdE £3884F aspartic
proteinase®} cysteine proteinase® o] ARt} Bartley (2012) 5& F3A #RT7] HAE 9

&) A WAl TR FHAAIFU)E A aspartic proteinase (cathepsin D-like proteinase)@t
cysteine proteinase (cathepsin L-like proteinase)E A&ste] &5 At v F &
A(anti-Dg-CatD-1 & anti-Dg-CatL-Dol g HI=7[(FF)Y A4ZFa5S HZES 23
anti-Dg-CatL-1 Xt} anti-Dg-CatDel] tigt A4 Fa50] & A oZ YeElgTh 3FA% controlol]
He] B AEHS hA3 Qe ASE ey fEd ¥ gud §4 nF 43 EAR
HogAo 7FsAS HoF1 ot Glutathione S-transferases (GSTs)= ZA42 A ol &
As 758 A7e F83 B4EA FAWEAEZTA AFA)Y 7S Zr=th Bartley
(2015) &< 7123 3%°] GSTs (Dg-GST-1, Dg-GST-2, Dg-GST-3) F+HAS 543}

ZI =
A AxFgawmA GSTset AH83lE+ 45Al(spinosad, phoxim, permethrin, abamectin)Z

51
et
o] g3t &4 A EFTE FHAY3H . Phoxim, permethrin, abamectin &5 Dg-GST-1¢] &
S A d199a, Phoxime Dg-GST-29} Dg-GST-39] &A4& =5 A= Aoz 821y
ATE ol= GST &4 ofAl WAS WlFoEA HARNETY] AFES S7/HANE F
MEE 245 EAFHOEZA 7H5A8 S AANSHAT Roy 52 ZR2 o A9 4A
A JARE=7E AR ofAl Y Z7 o ~H| 2} A (acethylcolinesterase, AChE) <A
diethyl paraoxon(f+7] U4t sFE)S Aeste] 7 A HoA A HI=7]9] oA
o z~dHgtAl &4 Adlees Hlu BEASAT. 7 A9 GRET|FelA  AFF
(polymorphism)oll o]& &AZAde] A zfol7F el ANE AW (A F S 7HA+= 4
SIS 9 & gtk ole GRIEr| 9 opdEdo| 2H At AFEH O ZA g
7FeAR dv EAFEHOE AAMEN 7] &S MEoE 2PEFJFEES] AT S
A7 oA =35l 7] Y3 B R A S Auslr] Ysll B Aol A glutathione S-transferase,
acethylcolinesterase, aspartic proteinase (cathepsin D-like proteinase), cysteine proteinase
(cathepsin L-like proteinase), N-Acetyl-b- glucosaminidases 5 7}#A] T8 &4 E tlio=z &
4 A adE &l szt gk

¢

o ¥
20

a

=L

on® o
g
ox 4 o

0%
>

1
2

. FHR =72 RE A B2 A (Glutathione S-Transferase(GST)) A
7}. Glutathione S-transferase (GST)

- Glutathione S-transferase(GST)e] &4 &4

A% GRE7] AFAZAY Y 24U 2PEFFEES o8t &4 Al HUt

a5tk
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°F 70

Fth. 4T o) A

S

£ -80ColAM sZ2stit. ol

gF31=7]

o

} 3 homogenaizer 3

£ #A7s

go] ©z1=7]9] RIPA buffer 400 uL

g

oju

M2 BSA (bovine

ST
dstaith.

°o]&

=
=

3]l BCA assay

ZO
Nro

serum albumin) %

0.0061x + 0.0522

i
y

\

3

8 8
m N A
o o o
wug6S SqY

R? = 0.9991

100 200 300 400 50.0
STD(ug/ml)

0.0

13 49. BCA assayE ¢

< W, gud S5} of 26

Bl

ghak

ST
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180
130

Rk

FETERED =

15 15

!

10 10

M: Size marker
Lane 1: 50ug
Lane 2: 100ug

¢ 50. SDS-PAGE #4]

2) Glutathione S-Transferase(GST)

- Glutathione S-Transferase(GST)e] 712 =& A}£3= L-Glutathione reduced (GSH)<}

1-Chloro-2,4 -dinitrobenzene (CDNB)&= 27t £/ 49 oo =<¢ 200mM

GSH<}k

100 mM CDNBZ® ZH|sta, H=E 557} 2 mM GSHe} 1 mM CDNB”} = A Dulbecco’ s
phosphate buffered saline (DPBS)$} &3tsl] 714 8HS Fnlistath 71287 GST =&

A4 =4 93 =] F&F A 50 ug, 18]a GST A3 TR EZ 25
FFEES et F 200 L2 96 well plateol| A 333tH a7, 340 nm SFE=E =
AstAtt.
- 242 & vtk 108 58 &4 A4S SAHEHeH, A F dsie FEE
E ol 2o wet Axkste] Alg Aol whE GST specific activityS Hlal #4135}
AT}

a)

, A340(final read)-A340(nitial read)
(A A340)/min= : : :
reaction time(min)
b)

(A A340)/min x V(mL) x dil
e mM x Venz(mL)

= gmol / mL / min

dil = the dilution factor of GST sample

emM = the extinction coefficient for CDNB conjugate at 340nm — 96 well
test: 5.3mM-1

V = the rection volume — 0.2mL

Venz = the volume of the GST sample tested
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3)

Glutathione S-Transferase(GST)e] &4 A sls H7} 21
- GST &4 &4 7 §H2S 98t @3 =r] @id =55 50 ug, 100 g 2z s

243tk GST &4 ¥kg & 340nmollA =
=

GST specific activityZ H] N %
specific activityg F-2]ol we} Fx|383t 5%

3= o
&3 A3(2E 5la)e]H, oo uw}
HE Hn BAEATHIE 51b).

b)
1.0000 .
0.8000
£ 15
E g3
9=_ 0.6000 ?'-E é
«— Blank m g &£
B &9 1
»—50ug/well < 24000 -
100ug Awell J :
fwel &
. 02000 5 &
o 05
0.0000
o 1 2 3 4 5 ‘ 7
Time(min) °
ime{min) 50ug 100ug
1% 51. GST &4 &4 %7t 89

- @l Fmo wE GST &4 A4S vwsted®d 50 ugs 100 uge] HR=7]
2 Well GST &4 g9 zol7F aA &S FAstHon, maia T4k Asls H7
£ 9% #Xy] gid F=E 50 uge® AA3IATH

7] GST Ao g Asse AU3tr] 98 2FEFFEE 3
HEFFEE NEE FTHFFY 38t 500 mg/mLE F81sAT FX1=7] GSTol

bl

flo
>
ofo
o
38
o
A

wE specific activityg 210 wel FAgste] 2P EHFFEFE $=HE GST &
5 vn BAFATHLH 52b).

ZHEFFEE 5o WE GST &4 AL Hlwst] A control(A | Al A 2] )
el AsEor LFER ZAFE Al BH7F FUhste] GRE7]9 GST &4 &40
ZPEFFEEY T= EH o 4TS IISAT. 28 EFFEE 1 mg, 3 mg,
6 mg x&] Al Z+zt F 50%, 70%, 83%2] GST &4 TAo] ZHAHE AL Fesigon,
125 mgoll &= FR=7] GST &49] EAo] s JAE S sttt
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a)

b)
30000 120
0.8000 :g 1.00 -
—+— Blank g 0.6000 "'uz' 080
—— Control E E i
EUFER125mg £ 4000 2 &
EsEEemg < § 040 _
—~ THFEE Img 0.2000 8 020 i
—~ ZHEEE 1mg s 1
0.0000 £ 000 _
o 1 2 3 a 5 6 5 L Control Img 3mg Gmg 1256hg
(0.20)
Time(min) THEEEFE(cone)
0% 52 2EEFFSES] GST &4 Adls G723
- AHo HUEYe] RAWAGREA AT AHFAN BEHY BwA
#HA 9+ F8& &4 Glutathione S-transferase(GST)e] &4 FAHL AHAT F U&=
AZF AAZA ZFEEFEEY A4S &5 S in vitrodlA &< sk A, GST digk &
2 B4 Aol oF 50%~100%7HA AS-S elakd .
- o]F 4#A e FRE=7]19 GSTs (Dg-GST-1, Dg-GST-2, Dg-GST-3) HHAHHRE o]
§3te] AZFLAA 27 oA CSTsS wd - AAT v &Y GST Gl asol o

o

3 2PEIEZE] A L FeIA o)

3. G =72 HE 2HH) B2} 3% A (Glutathione S-Transferase(GST)) &A1 2 g1

7}. Glutathione S-transferase(GST)
- Z =719 Glutathione S-transferase(GST)<]

RNAE FZ3}o cDNAE gAstal, o]F PCR 7|H
A ~de] 2289
Primer design
!

PCR with primers(forward/reverse)

A2 GRE

H =

A8 F=7]
AH&sl GSTs f3dxk&

ZHH total
313 A

[e)

Recombinant
Plasmid

O

|
Cloning PCR product into pGEM-T vector

Select correct recombinant plasmid including target gene

¢
Preparation plasmid DNA after culture

Subcloning target gene into pET SUMO

Select correct recombinant plasmid including target gene

Recombinant gene expression and purification

9 53, A 2THAI A 2EH ) 9
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1}, GSTs (Dg-GST-1, Dg-GST-2, Dg-GST-3) 3R 2L FHAA F24
- PCR 71¥1& &83}7) 9a) 7= Ru® G =] GSTs §429] G714 gARE g
QU IL, primer® AASACH ofe) 1P} 2k o]F PCR AHZE pGEM-T #E{ s} pET

SUMO #jEjo] 7k7t 4}l

o= AgAsAT
- ¥4 PCR AHE9]
o] cDNAE Fgo =
gEeave o

Qe
FE2rEE IY

=FR337505.1
gallinae]

> DA

sgon, eule AzgSelanss PCR 7% 9 A71HY B4

&Aool QAAQ FRE Y3 FREV|2HE AT GST-1, 2, 3
2 PCR%F o] % PCR 4He& pGEM-T H#HE o F2Y3I9T SHIE A=
flste] ool o] PCR 713 A7IM<E &4 AnlE &8 A=
7} o] a@sgch

glutathione 8-transferases-1 {e5T-1) [Dermanyssus

AGTA TG T OO GRGGARTACCRCAR TCTCACGTATGRC TT CGACACCTOGGACATETCTAMRCGTGC CTAR

AGTCCTEEGECARGTGGCCAGARAGCARGACCAGCTGTCCTAARATAGT GGG TGOAGATEGCGARGTCGCT
AT GCACT TOCCTAR T TGO TTATT TTATCGAGARGCAGECCGATGERCACCACGTTARRARTGACC CRGA
GCGTOGCGATACT TARGCACA T CGC TOGCAARCACGETTTGE TOE TOSANGGOGRGCTCARCGTTGCTCG
TATGEAAATECTOGARGAGCAGGCTATGEACCTCARGOAGGOGATTGCAGGTTACTGCTACGATCATCCG
AT EAE T T T TG TACCCARAT T ACAC TGAAGAT AT T CAGGCCGTAT T TARGCAGTEEGRACAAGETAC
TCGAGGEGOCACCAGTTOGTGATGEECGACAAGC T TACGTATG TCGACT TTCTTCTG TTOGAATTCCTOGA
CT G ACCT GO CAC TTARR G CAGA T ATATTTCATCCTACACCCARCETARRGECCTTOCTOGAGOGCTTT
e TOGT TG CCARRGAT TGC TGAGTAT T TOGOG TCCAGCOGT TACCAGAGCTGECOGCTCGTTAGTCOGT
TCGCCAAGRAATTTOOCTOGACCARGGECARCTER

Deg-GET-1-Fw:

ATGGCTCCGTCCACGACETT

Dag-GST-1-Rv: TCAGTTGCCCTTGGTCOCAGS

=>KR337506.1

| gallinaa]

=>cDNA

glutathi one S-transferases-2 {GBT-2) [Dermanyssus

ATGGATCTCTACCATCTOGARGCAT CAGCGCCRGCGOGOGCCTETORGCTAGTOGCOGOEGCTGTTRGCC
ARG T AR T TG ARG ACGE T CARCCTCT TG ARARGEAACAGC TG ARGACTGETTCATCARGCTARR
T O G AN AT A TCCCGAC A CTOG T TGAC GG TR TTT TG TC TCGC TGAGTCGOGTGCARTCATETED |

TACCTAGTCARA

ACAGCCOGCTTTACCCTAAGTGC CCACAGGOGAGEGGOACTAGTCG

ACAGGTATCTATACTT TGACATGEECACCCTCTACARGTCCOCTOGCAGAGTACTTCTACCCARRANTCAT |
GRGTGEAGCACCACTOGATCCTGAGARGEAGACCARMCTGRRAGGACGCGCTTGECTTTCTGEARGCTTTT
CTTGGEEATARCGRCTACCTCE TGO AAGGAGEGTRACGCTOGCOGRCATAGOGETTGCCACATCTCTCA

| CANTGACTGAEETGATGARTTACGAGCTGCCAGCCAMGAT CGACGCCCACTATARAGOGTGTGCAGAAGTT
TCCACACTGGECAGRGATTAACGATARAGGTATOGAAGOGATGOGGECATTOCTGAACARGANCARGGECT

TAR

Deg-GST-2-Fw: ATGGATCTCTACCATCTCGAAGCA
Dag-GST-2-Rv: TTAGGCCTTGTTCTTGTTCAGGAA

=ERI3TE07.1
gallinaa]

>CDHA

glutathions S-transferases-3 (GeT-3) [Dermanyasus |

AT CARCC T CCaATACTEECACA T CGCEETC TCGECCAGTOGATC COATACGTACTCGOCTACARGGRGE |
TGGACTTCORGEACARGAGCTAC TOCTEOGGECOGEOGCCOGACT TOGACACGTOGCAGTGECTCGACGA | [
AAAGTTCACGCTOGGECCTGGAT TTCCCCARCCTGCCCTACCTGAT CGACGGOGACGTGAAGCTCACGTAG |
AT T AT T e T T e T ACT TEGAC G TAASTACGATC TGO CORCACEACCTEOCREGAGAAGOGET |

TACATCT OO TCT T ARG CARGECCAGCTT CGC TGACT TCARGAACCTRACOGACTTCGTCGARACGEATAGR

CAGCCACCECTG TATCAAGTGGCCATTCARCGERAEACATE

CTGCOGACGC TCAMGARGTACCTCGA
GCAAGCTATEOAGEACETCTACAAGAGAAACCETTTTAG

Deg-GET=-1-Fw: ATGAAGCTCGGATACTGGGAC
Deg-G8T-1-Rv: CTARAACGETTTCTCTTGTAGACG

1% 54. GSTse] 97144 AKX 2 primer A2
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a)

Foreign DNA

G
PGEM-T pGEM-T s
PCR Ligation T
GST-2
GST-1 S
- B
<8 :
9";’;_3 = asT - 3
5 § GST
b)
)
A. cDNA B. Recombinant plasmid ) )
GiT-2 i & 204l A. cDNA B. Recombinant plasmid
G5T-1 G5T-2 G5T-3 G5T-1 GST-2 GST-3
«- 633bp
<GST-2 F/R>
19 55. GSTs % #+e] pGEM-T dE =24 A3}
a)
5 Mo,
G G
pPGEM-T 5 PET SUMO pET SUMO s
T PCR Ligation T
4
B 5 . GST L__F8 *
a8 GST TC
b) 9]
A. DNA B. Recombinant plasmid

A. Recombinant plasmid

G5T-1 GST-2

<GST-2 F/R> <GST-2 F/T7 R>  <SUMO F/GST-2 R> ! I

a9 56. GSTs Fxx-e] pET SUMO #E S24 2
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- AW GST-1, 2, 3 AlZFEeav s A FHA FYo 2 &85t GST-1, 2, 3 7
PCR 7o 2 Za5x, w2 23 Wel pET SUMOd F29aksict waa
3 wEe] AYE &utE AxFS v s 1S 9lste] ok 1f9t 2] PCR 719
7 dAAD B el B8] AFEAT, olF Tl wde] AL

oF. GSTs A= ohula ke 9l A=)
- 471 Ao A AHES pET SUMO H#Elo] 572 ot At ol2g EHE& &83t,
GST-1, 2, 3 &z W&o a3t =1 AFE& FPsAh
- why 2ALe e =(28C, 37C), ImM IPTG induction wjFAIZHL, 6, 12A17D22 1} o
APty AxpH oz T 2HT AL 28CAA HL3 At o 2o dwE kg

Sh= 194 &l

- AyHo R JHT A2 28T oA sIT AT

AL, HjF AlZke] F7HEFE ddo] FUHsHS OfelA &Rlskth

a)

b) GST-1 induction culture test c¢) GST-2 induction culture test d) GST-3 induction culture test

28°C 37°C 28°C 37°C 28°C 37°C
th| 6h | 12h  1h  6h 12h 1h 6h [12h | 1h 6h 12h th | 6h | 12h  1h 6h 12h

76 —
52~

38—
31—

19 57. pET SUMO®E] 2 GST-1, 2, 3 A|=3 whald uy =7 A7

- o]% g =79 GSTs Az G GA|E 9138 GST-12 28T oA 6417, GST-2+=
28C ol Al 12A1%F, GST-32& 28C ollA 6A1ZF &<F 500mL wi ks F3htth. o] FA A
13 GST-1, 2, 3 pET SUMO #WE o A= ol His-tage] F2td ©id Fe= &
d9 S &85t AE JAYstA. £ - A= Gravity-flow chromatography 7| o=
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Ni-NTA Agaroses} &¢stod Aol F=3sh W3 o] Imidazole ZAJol| wie} il & &

5
k-3

g - AASAT. o]F ©@d(desalting# A S F7HF oz AP GST &4 4 H7t

TPt AT

Desalting

1: Whole cell 4: Wash 1 7: Elute 2
2: Cell lysate 5: Wash 2 8: Elute 3
3: Flow through 6: Elute 1  9: Elute 4

19 58 GST-2 ©d &2 - AA A3

g SAss] AN RAEd A2y oude] i 84
- HXE7]e v BExEA o= AzFgH GST-1, 2, 3¢9 84
47) Aol A £ - AAGT FdesaltingHA S FAT A=

A%

ok
2

a) GST-1 &4 =4 b) GST-2 &4 %% ¢) GST-3 &4 =4
- Blank ——GST-1 | | e Blank - GST-2 I e Blank —=GST-3
30000 =7= 3.0000 10000
25000 o 250 2 2500
gmm g 20000 g 20000
fl,soou E 1.5000 E 15000
£ 10000 % 10000 g 10000
05000 ettt Tosowo | e T < 03000 +——t——————
- 0.0000 0.0000 ————————
e ki 1 & i s ) 2 4 5 s 1w 12 0 2 Fl 6 8 w1
Time{min) Tie(rain) Tima(min)

a9 59. GST-1, 2, 3 A =3 dde a4 &4 =4 Ay

- HXE7] GST-1, 2, 3 A= 99 d 55 BCA AFHOoZ A, A2 o
2 2ugel Wg &S =AY GST+ 7]Z<2 1-Chloro-2,4-dinitro benzene(CDNB)}
glutathione®] thiol groups ©] &3l L-glutathioned] AgS F=3Ht}

GSH + CDNB GST GS-DNB Conjugate  +  HCI

L

A z3 GST 38407 AyAHE Hk-g A5 GS-DNB ConjugateS 340nmoi| Al 18 3t
ZAoz 1083 %—Zéfz Azbe obefet gtk o]F AxF GST-1, 2, 39 FABAHL F40

- 114 -



2 3olste] Zhzbe] Az vl A o] GST specific activityS Wl 7 =3¢t

a)
o (AAgge)/minx Uml) x dil '
GST specific activity: ot X Vondlm) = umol/mi/min
b)
1.000
=
‘€ 0.800
>
E
2 0.600
2
o
£ 0.400
-] s
E 0.200
0.000 —
Blank GST-1 Blank GST-2 Blank GST-3
% 60. GST-1, 2, 3 A= @A specific activity Hlxl
- A=x% GST a4 AL vlwsted B ™ GST-1, 2, 39 A= vz ZoA GST-19

gxo] ¢k 1(umol/ml/min)o.& 7}# %9} , GST-2+= <F 0.35(umol/ml/min)e] $3 31, GST-3¢]
gre Ao Fgolxx gkttt whebA GST-1, 29 A= dWMaA S Algste] =B+
=5 9 o]9 Y5 FgE U &4 S-S HUSA T

ABGFEE BRI E it A dmde] a4 4 A& Frt

- AA GST &4 Aol A2 HEr]e GST AzxF A (GST-1, 28 o] &3ty 1
AdEe v a3E Rl Ad XPEEFFEE GST &4 &4 A& HristAh
o]F ZPEFFEEL EIESL (MAVI=EAAAGNETAOZRE F 6F FHIAT
o5 ARg3te] 94 total GST &4 Ao st BYEFH EYEA FRs IFE A
Mse Hristaoh. 18 Az G A(GST-1, & o3ty a4 A A3 HrS
Z18) 5+ A T

- ZYPBYFFZE 3 G719 GST Az @wWAGST-De a4 &4 Hrt A3
ZEEFJFEES 55 HE A9 W, As=Umg/mL)ANRE oF 75%2] GST &4
AdllsS A T 5 A

- ZYPBYFFZE 3 G719 GST A=y @A GST-2)o a4 4 Hrt A7
ZHAEFFESES 75 HE AYstAS W, As=UmgmboAAFEH oF 40%°] GST &4
AdlsS A T 5 A
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7} A

7

b) GST-2
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ZEo] 313E 329 total GST T4 A%

a) GST-1
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i

- GST A Asso] =& xEEIFEE 2k EIFEHAA Gj-1(compound 8),
Gj-7(compound 7), Gj-12(compound 9) 3}&E-S (ANA7IEHA G THOZRE HIwt
ot F 3% S =E Dty total GSTol T £ A S Hrlstgon, %5 5=
10ug/mL} 20ug/mL= Z+2+e] 31§25 A3ttt

- ARA o2 GREY] ARAEAN ZPEAFESES HAE7] FH total GST w¥id =
Az old GST-1, 29 &4 AL Adlste ZAo= st =3 7] 234E
B3 3R 2PEGFEE BIE F Hx, MC, EA 238 Eo|A total GST &4 AHals
o] 74 %l oF 20~25%2] AT = FUstATh

o M

o —
- o5 EdE Y=o 3 = F71 3F sl em, DSMO 3 DEFE ©] -85}
g3l BHE AASYAT $F G A Qopr FABLS AASL g =
AR BHEe) A RYED YD wrRolA AR HIEA R FEES U &

A
L
(i
o

S sttt Gj-1(compound 8), Gj-7(compound 7), Gj-12(compound 9) 3}3+E&E
Z oA Gj-12(compound 9Tt total GST &4 Aol A=A, 10ug/mLY = <k 15%,
20ug/mLY ) oF 25%°] Al st

- J8y 2PEFFESEAAY Al a7t AFHAD GRE7] 3 GST-1, 2 A=
Gids o] &3 A3 WrF Aol BEE E sEEA T4 E4 Ayt gl
=] ¢kgkti(data not shown). ol= S =r] S8 AxF dwmza GST-1, 271 #3=7]9
total GST & FAARIF A A= L7l 3 AELF3
2 313 EoA H=r] U BE GST 84 84 AH3les B

oAtk olAF ANE MO FrH HAEs)Y GST FAAAL AT ¥ty
sl Solgel ke F% BB /bM<l wFol BaF Aol

& thd Acethylcholinesterase(AChE)2] &4 A3 H7}
7] AChEe] st 2 EFFE=9 Adlls H7id o 4v a3
= 3 E 6% A= AChE &4 A< Hrlsth

0.85 ~
0.80 -
0.75 -~
MC EA

Control Extract Hx BuOH Water

o] B8E 65 AChE &4 A5 H7l 43

Lo
3

o

(t=]

w
1

o

w

L=
1

Ratio of AChE activity(treated/control)

e
o
o

I
uich
Ny
N
1ns)
Iz
E?l_:
o
e
i

% 6=(Extract, Hx, MC, EA, BuOH, Water)e] a1, EXE7]9

N
1ns)
Iz
oo
o
e
il
s
ot
i
rlo
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AChE®l tigt &4 &4 H7istr] 918 DMSOd &sfisted HF &%= 10ug/mL=E Z47}+9]
T8 =< At

- ARHor 2PELFEE EIE Y GST &4 Adlse Aiets oz Folst
o, b a3t 22 292 o4 1 %-4 AChE 24 Aslso] e EAH. ol#g 23
£ nlg o2 EAolA %_‘—FJ $FES F7F G5 F AT FYS oA, AChE 549 &
4 Asl R obye} GST &4 A< 2te At €25 FHs A2AF oz G117

ARA 2 A o] FRbol }“U Zojet At

. FRE=r|2HE AH] B3 A (Acethylcholinesterase) 4wk
- Roy && Zg2 o8] A9 FAANA HIAE7E At oA EEdel] 2H A

=

(acethylcolinesterase, AChE) A &2l diethyl paraoxon(f7] <14 33HE)S A st 2zt
Aol A FRET] S oA ZHo ~H A EA Al sS vl 430 4 A Y
HRAE7]Fol A AT AT A (polymorphism)ol] &3 A A xto]7F YEFREARE o}
Ao 2==H kAl Asfelate g FAWAAHFAE) S 7HAe GRerT+S g0 &
AATE ol FIEZY opEEHoAzEH AT dFFH o R2A ug 75 Ae EAE
Aoz tFEY. 2PFEEY GST @i d A5 tEo] ofAdZdo s Ao o
AslsES Fstr] fal HXE7] A AEHRI =79 opdEdol| 28 ehA] A= v
4 dE. A opMEZdHo ~EEAY 4 ABIIE s dawE AR FEES
dor g4 AsfigrtE AdAskAt
1.60 -
= 140 4
o e
£ 120 -
w g
G <100
g T
s £ 080 -
2 £ 060 -
e 2 &
S 040 -
& 0.20 .
0.00
Control img 3mg 6mg 12.5mg
THEsZEZHE(cone)
% 65 2HEFFEE AChE &4 Al H7F 23
5. Acethylcholinesterase(AChE)e] &4 A 3sls H7}
- 93X E=7] AChE &4 izt Asss F<lstr] A3 2JE5FFEE5S 7T st
o] 500 mg/mLE FrIstATh. S =7] AChE Wt 2 EB{F=E9 Asls B7HE 93l
TE JEHSRE 1, 3, 6, 125 mge 2 A& th AChE 7|d& AH&Ste] HXIE=E717] @

A FEE(60 ug)el AChE &4 &4 =¥

- BEgFEEd o3 AChE &4 AHdllss 412 nmolA 3 EE
specific activityE 2]o] wel Fxg3ste] = &3
H w248kt

% zgstgon, oo we
2 TE=¥=E AChE &4 Ass<s

"
iy
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5 5o 2 ACHE &4 A4S vwdled®d control(AsiA] 22 tf

H AHs&oA 1seZ 4d4E Al a3 Srlste @231 =7]9] AChE &4 &40 =¥
2o ¥x JEHoR HaFL gk

A5 125 mg 7FA 72t oF 45%, 18%, 10%¢] AChE &4 &

o, 125 mgolA= HRE=7] AChE &49] &Ado] ALl A

< 5 .
- 2 =719 AChE &4 thdt A2 &2Ast7] 98] compound 8, compound 95 DMSO
of &3l F=E 10, 20 ug/mLSZ compoundE A 2]sAth. AChE 71d & A&t &3
7] @ AFZE(B0ug)e] AChE &4 43} compound 8, compound 9] AChE®]3+ 24
A5 570nmol| A FFE=E =A3sA)
- compound 8, compound 9¢] F=°] wZ Acetylcholinesterase(AChE) &S Hlns|R™
compound 8 control tiH] A& TE7} =oldEE Adsts AS A ¢ AN,
compound 9+ 10 pg/mL ¥ w] &%o] muigom 20 pg/mLY wf <F 25%9] AsES <l
sttt
B10ug M20ug

14 -

1.0 T
0.8
0.6 -
0.4 -

0.2 -

0.0 -

Control Compound 8 Compound 9
Compound®| AChE 23 X5 H7}

Ratio of AChE activity(treated/control

13 66. compound 8 ¥ 9] AChE &4 Asls H7} 23

- SFAA oA GST A AAGER RBajas AChEY ZgojAls A7 Al 23(m)
ANE e E Aow #F duEA Yrh @ﬂrﬂ °0F ZXPFEFEL HA=71Y kAW
(%A A4l S-transferase(GST)e] &4 A ® ol A4 &4 AChES &S o

AGozA ShSAel e FAABH] Fash AATHER BAHA ok obA
g2do] 39 FHHo] A% ARADe] HHPoRA AP ge] BFYOR HF(NIE
3}E vehle Aoz FPE0

- 119 -



Xenibiotic (X) :
2T YRS U ¢35 HUNEE)

M

4= HE

g

0o

-“"\rv'\./\ghﬂ\/m +  Xenobiotic (X)
CO0H

Glutathione |

ST 34 @4 o
> opf MBAH) 24

Glutathione-S-Conjugate

5483 » 958 = 4y
GSTEY

1% 67. $H 7] GSTSSF AChEs A A A%
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AT A2l & 58 5

4% =T -2 2| T 1,000

=gBAF2E A 2 RGFEE A 1000
5= Foz 2000 3121 A |

= RAFEE A 2 REFEE A 1000
2 5= FolT 1004 31432 A3 ’

4) /\]641:1 HO]—]:I];]]
71 kAl A E
- AF A GA=717F ZEE AlA dedl 5ol s FEA sEEE AlAbel A
ZsiH, 18] wx9 28 F=5 o 10,000 @& 250 L A=, 7d tA o' 23] Azt
ot. (Meyer-Kihling B, 2007, Field efficacy of phoxim 50% (ByeMite) against the
poultry red mite Dermanyssus gallinae in battery cages stocked with laying hens).
- B AES AZA (DL 29 SEFVIHS-3100E o] &atH, AxT o= A

o)A HgFEE BIF WelFa, Aol A, whe, Q= Bl Aol LI,
=

S
—u
iy
o
e
kv
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5 AdE A
7 2HEEFESE AA
- Ay A AAg EFA FREV|e] IAEE 13 & 7Y 7HF o= 23] Ax 3§}
1 FREr|e] A E melsigt. A3 Ay, Ay 2 Z3o 18 % AT+ HAF
169.6 v}g], 28] =% A FodAE HF 65.17t8]e G eV E 3013 2FEIF=
E AAY FHE=7] FAEL 96.8~93.3% = 5T
X 24 ZEEFFEE AAC Ui B= F3A4 AY 23 (FR=7] ¢
N N _ Ay F 18] & e & g &
Al A A Ay 28] 429 562
232 12463 13995 1535.3 1433.7 1518.3 1545.6
zHESFE==
o e 13260 169.6 104.6 9.5 956.9 634.7
2P ERFE=
ol e 12633 65.1 48.5 58.1 118.9 931.7
U EFEAel oFlH e A&A T}
- obAl A7 429 Fol BAEY] WEL A BolAE AL BT 2YBYFEE A
Aol BN ASAL kAl AP F of BUNA A&HE AL FAsA
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40~50)
=& AlA 1006, 2008 Y-S AlolA] & 15-163] 2

- 7 743 3 petri dish (n

D=



2=

=R
5= 50~60%
:T‘_‘[—

- A 5 uUAZ7IE ol &ste] 1Az gz
2) AgAx}
3% 26 vbg gAY BREr] a4 H7t
100%) 2001
ZHEAFEE AA (01 X 9.4 + 6 82.0 = 4
ZPEJFEE AA (a1 0) 84.3 + 10 51.4 + 15

%0 \0
u
2
o

=

o
1z,
ox
o

O
_ﬁ
o
g 4
_?L
oh‘,
l'ﬂl
4
™

X# H g
- 5o 3 F71A #FEE gXEr] Y "UEE deotetal, FEAQ RUE PR FEAQ
HA7F 7bsstth. s7klA EHA & v WHS 91A #EH(dust inspection)o] W,
=<k FFW(night inspection)? Ef& AHER WHolH, Ar|H oz 7F e dHFY
Atell o3 A rx o] At o] uEAT o2 AddET

19 15 WX #=E 1 a8 16 WA B2 2 O™ 17, WA B 3
AARIE ] AXE meth  10cm ©]/d WA fo Fol& Folo] B HxE=7]9
3 A% &9 Fa #E3 IR RaR= iR

¢ 18 HWa=s E a9 19. goliz EFY
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2) BelEH EQE
b gREs G4 4 BE 2Fe 9%oE Sube £40)
A ofenthe SRR AL 7heA
b EEY B 7R dun Hol WAy
A =717k W,
th BE9 BFOE By
7] MASo] Z=A 3o}

)
5%

ol Aekath A e Al 94

17} wherel "olwl F kAl AolA =
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O AA 3t 24 Al & Zotd7] - AAF 2ol B3k WEA] WX 3 daasE Ho
= A3E Zob A= el sz oln Helsit. E3h, itk <38 &S Bl As)
o 1 Fol EYshe BE AU WA Bago] FrE YES wgsof Bk I3 E W
A& MBS & Aol ThsstRR o7 EE HIAEA Abgstd AT
O =29 7Hs - AZAZE cAE2H = 2413 7HEsloF ok 53], Asd el
AqAERE 1 ol 7S & 5ol GETE Wl ez oA AA
3 S48, AAEZYE 7HEsH &4zt AA AAE E1F AHUDT A7 B
ANA= AR AL AANA WE S22 =77 SATHYE doERY dFe 2
de oAsioF
O FEE 715 9 #A - 82 52 520 92 F54dA4 4 &0l v
Roe F9d At AARTE 7t we FEE fASCE I E0] 5 HA
U 3717 BAHE 79e Fol 55 AR ok #IETE FA FEAL olFE
= 7P AZsr] el S5 deas S0 AAdH

HteE2 F 23] H4 - @Ee] HYolW #IETE AAlA Hige g Afat gt
Aert &2 At Eol7td nigelA HREZE @Wol & & gtk utgel A vl Ao
A2 AuE Ao Add e T g8 AR ol dn Hig2 F 23] o ®
A e FoF 3, AolA AFZREZA HAE o Ade] Fasr|E I3 EFL
Hos F7149 "iAAR27F 718 v st
O #st =2F2FH ZE 79 #H - 7P Aty o8 FEoly, hid FAAA
M= E7Fsol 7Hgth ok, wlo]EH ol d(bait station ; F ke ¥E $)S FiL A7
Hom HAstAA UEE Eole =¥< oA ¥od w49 F A v A9
HAE A A B Zlolth X[ TAle 9A dFHoln AEHAH] =S o d
TE Y 7 7] Wi #ES delet ME/FY Qo] astt

-

H o

[FHFAAGERTIA A2018-55, 1A, 2018. 2. 22.]0 SJAStY FTELGEFS A

T EA A B g Al 28 62 HEARS AR W&l wet =2 Aol
]

=

o
oF Argrel Aol SANE A hsgol Gt WEee] BREOIFE F ALY Fol
s HAEe] iAol AHE Aol AR B ARE WAT 5 vk
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-

o
(mL/kg bwb)

o
ojo

-

o
(mg/kg bw")

G
sl
Ho

(F5)

1101 ~ 1105 (5)
2101 ~ 2105 (5)
1206 ~ 1210 (5)
2206 ~ 2210 (5)

m
o

20
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S|
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of o) F& AHEFHAT.
g

A

= F
£

Th
fi

-

e

Fed el 18] A Fo

S|

g olg
shsict.

)

=
—
R AR ATF

joh-

& FAI(

=
=
17

Hr

6°
el
EE

~

TH
-
K
vz

N

NF

4

X AbeE(Lethal Dose 50, LDsp) A3

v 23

il

s

- 128 —



D A&

- 2PFZEAA(NZT) Bl F 1A o] 1000 mg/kg bw o7 FA 10}
9} 2000 mg/kg bw T A 1vtg], &3 107t AMReAaL, Fo $ 4437k

ol 2000 mg/kg bw T b 22 2ukE] 7 ARk

3 28. Mortality after the treatment of test substance

Number of death

No. of )
Dose grou 1 - Mortalit
sroup X Anmals pg p; p2 D3 D4 b7, ortaity
(%)
ve Male 5 0 0/5 (0
Female 5 o 0 0 0 0 0 0/5 (0)
E2HF2AA Male 5 O 0 0 0 0 0 0/5 (0)
(el Z )
E2HF2AA \ale 5 O 0 0 0 0 0 0/5 (0)
(el Z )
500 mg/kg bw Female 5 0 0 0 0 0 0 0/5 (O)
2EFE=A4 Male 5 1 0 0 0 0 0 1/5 (20)
(el Z )
EHF2AA \ale 5 30 0 0 0 0 3/5 (60)
(el Z )
VC: Vehicle Control (Sterilized DW)
-: death

- ZYFEEAACIZGTES F 308 o]l 500 mg/kg bw, 1000 mg/kg bw =
2000 mg/kg bw Tl d=, AAH == AFd Fo] FFHNoH, T

olulell 100 mg/kg bw Eo]F 27 1nle]e} 2000 mg/kg bw Eo]F 9+ zkzb 1n}
g 7F AbgsEA o

- ZPFZEAA(ANZT) 500 mg/kg bw FATY] A B I 24771 A
EAANA o] #FEETIF 343 o] F e

gatom, 14 Y7t #FH A Qo= AFFEANA Bolgt Y57
ZE| A 2%

- 1000 mg/kg bw FoATodA = Fo] T 2~+4A1ZHA o &A1 1vtelolA] Aol &
HAL, 18940l =7 #FHAoH, 2dARE = ST BE AAANA &
3 AdSAe] BEEA ATt

- 2000 mg/kg bw BT Eo T 2-4A7HAO] YE, A EE A

T % A
Helow, Fof F AAZA O g A7 2mpe]r) Agskslen, AEL A= F

I
)
o |r
I

o -

N
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of T 197e] YEsl BRE A ol APERANA Sold AgSyo] #H
A Ut
3 29. Clinical signs induced by the treatment of test substance
Number of death
Dose group Sex .
30min 1hr 9~4hr Day 1 D&y Day
2 3~14
Ve M NCS NCS NCS NCS NCS NCS
F NCS NCS NCS NCS NCS NCS
=g iﬂ%%ﬂl M NCS NCS NCS NCS NCS  NCS
@z o NCS NCS NCS NCS  NCS NS
250 mg/kg bw
. . Piloerecti
o Piloerection(5) . . . .
Z¥FZ2EA M Piloerection(5)  Piloerection(5) on NCS  NCS
A Tremor(2) )
A . . ) ) ) i Piloerecti
(ell 2.2k Piloerection(5) Piloerection(5) Piloerection(5) on NCS  NCS
500 mg/kg bw  F Tremor(3) Tremor(2) Tremor(2) )
Piloerection(5)
o Piloerection(5) ~ Crawlingposition(1) Piloerecti
=3 iﬂ§ =4 M Tremor(4) Tremor(2) Piloerection(4) on NCS NCS
Convulsion(1) Convulsion(1) 4)
o=
(ol =22k Death(1)
1,000 mg/kg Piloerection(5) . . . . Piloerecti
bw Piloerection(s) Piloerection(5)
F Tremor(4) . . on NCS  NCS
i Convulsion(2) Convulsion(1)
Convulsion(1) ®)
Piloerection(5) Piloerection(4) ) )
. . . . . Piloerecti
o Piloerection(5) Crawlingposition(1)  Convulsion(4) on NCS  NCS
=3 iﬂ§ =4 M Convulsion(5) Convulsion(5) Tremor(1) ©
Death(1) Death(2)
(el 2225 Piloerection() Piloerection(4) Piloerecti
2,000 mg/kg Piloerection(5) . Tremor(3)
bw F . Convulsion(5) . on NCS NCS
Convulsion(5) Convulsion(1)
Death(1) )
Death(2)

VC: Vehicle Control (Sterilized DW)

NCS: No clinical signs
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Q) A3t
- ZPFESEAACIZYT) Fo & =3 250 mg/kg bw, 500 mg/kg bw, 1000
mg/kg bw 2 2000 mg/kg bw T FA B GA AT AA7IZE Fe Kulth
Z7 HAA] gk Aot #EEA] &gk

3 30. Body weight changes of male rats treated with test substance

Body weights (g)
Day 0*  Day 1 Day 4 Day 7 Day 10 Day 14

Dose group

Mean  249.51 282.10 304.32 324.46 345.87 372.49

SD 7.36 11.30 13.13 9.52 11.08 10.72
n 5 5 5 5 5 5

VC

3 2z 5  Mean = 249.63 280.40 304.05 324.41 340.42 364.89

250 mg/kg bw SD 9.08 10.19 11.21 13.27 13.17 17.57
n 5 5 5 o o o

z¥=2Ex% Mean 249.32 275.17 296.84 316.82 335.97 358.97

500 mg/kg bw SD 9.83 11.59 8.10 7.63 7.70 8.33
n 5 5 5 5 o o
Eaﬂqﬁ—%q%:ﬁ)] z)  Mean  251.88 274.46 298.55 318.88 336.27 357.81
=
1,000 mg/kg bw SD 9.31 8.18 6.56 6.64 7.09 7.95
n 5 4 4 4 4 4
Eaﬂqﬁ—%q% ::1)] z)  Mean  249.66 271.24 294.90 314.53 334.44 359.12
=
2,000 mg/kg bw SD 8.04 13.68 14.21 17.11 17.77 21.47

n S 2 2 2 2 2

VC: Vehicle control (Sterilized DW)
% Data after fasting for 14 hrs before the treatment
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3 31. Body weight changes of female rats treated with test substance

Body weights (g)

Dose group Day 0° Day I _Day 4 Day 7 Day 10 Day 14
Mean 170.58 188.93 197.66 210.17 220.00 232.25
VC SD 5.41 9.11 10.12 10.50 8.58 7.65
n 5 5 5 5 5 5
232227 Mean 170.51 190.66 199.26 212.58 221.71 234.38
(ol Z ) SD 7.00 7.47 7.16 12.08 9.27 11.95
250 mg/kg bw n 5 5 5 5 5 5
232227 Mean 170.34 186.51 198.15 208.41 219.32 232.23
(ol Z ) SD 5.70 7.54 8.83 6.43 9.34 11.19
500 mg/kg bw n 5 5 5 5 5 5
zHF=EAA Mean 170.72 180.09 199.94 212.49 220.42 231.20
(00 makg SD 576 1210 1398 1107 964 9.2
bw n 5 5 5 5 5 5
232227 Mean 172.98 185.76 199.30 212.23 221.01 230.78
(ol Z ) SD 5.24 5.93 8.30 3.94 4.33 6.34
2,000 mg/kg bw 5 9 9 9 9 9
VC: Vehicle control (Sterilized DW)
% Data after fasting for 14 hrs before the treatment
D) A s AHZF A
- ZPFSEAACNZ ) 250 mglkg FAT TR AR HAHAFL Fo F 14¢Y
Ao Guithza Boh fFolstA wEou, 1 9 7|3F F¢h& Eujth T o] X}o)
= A A ottt 500 mg/kg ¥ 2000 mg/kg FoT FHe AR HAHFLS F
F 19, 4%, 109 2 USR] gujthzT Bk FoskA wstor], 1000 mglkg

bw T s 14, 109 ¥ 4G Sujtiza Bt {osiA @ttt
- A AR HF T A$ 250 mglkg Fo oA Fo & g &
H2oh Fo3tA wgkoy, O 9 73t Heke SuldiRT e zols #E X
o, 500 mg/kg bw T Als HHAFS Fof T 4Y, 74 2 14 &l
Zatoll vlste] fFolshAl =3kar, 1000 mg/kg bw ool AE Fo & 1Y, 49
TR ol ot Earol Bt fFostAl =AY w@eker, 2000 mg/kg bw Folat ]
AS Fo 3 1A} 7R Suldi ol vt folshAl =AY Wkt

-
e
2
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3 32. Food consumption of male rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose  group Day 1 Day4 Day7 Day 10 Day 14
Mean  33.98 27.25 27.36 28.51 29.86
Ve
SD 0.48 0.08 1.36 0.17 0.24
2322547 Mean  35.18 27.29 28.18 2831  28.44”
(ol L 2}1)
250 mg/kg bw SD 2.14 1.88 1.60 1.96 0.90
2322547 Mean 3148 2562 2583 25427  27.04™
(ol = 2}H)
500 mg/kg bw SD 0.61 0.38 0.85 0.53 0.40
2322547 Mean 30.19™°  26.72 2680 2652 27.417
(ol 2}
1,000 mg/kg bw SD 0.95 0.88 0.18 0.74 0.24
2322547 Mean 2809  27.92"°  27.94 2764  29.31°
(ol Z 2}
2,000 mg/kg bw SD 0.00 0.00 0.00 0.00 0.00

VC: Vehicle control (Sterilized DW)
" p<0.05, T p<0.01, *: p<0.001, significantly different from vehicle control group

3 33. Food consumption of female rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group Day 1 Day4 Day7 Day 10 Day 14
Mean  22.57 17.46 18.88 18.48 19.65
VC
SD 1.46 0.08 0.13 0.75 0.05
Z2YZ2ZE74 Mean  23.74 17.86 19.84™ 18.13 19.82
(ol Z 2}
250 mg/kg bw SD 0.28 0.43 0.62 0.42 0.31
2 Z2Z2EA4) Mean  21.26 18.85°  19.42™ 19.31 20.10™
(ol L 2}1)
500 mg/kg bw SD 1.43 0.48 0.07 0.34 0.21
Z2YZ2ZE74 Mean  17.36"  20.28™"  20.28" 18.73 19.76
(ol 2}
1,000 mg/kg bw SD 2.27 1.01 0.96 0.62 1.47
Z2YZ2ZE74 Mean  17.64"™ 17.68 20.41" 17.84 19.43
(ol 2}
2,000 mg/kg bw SD 0.49 0.17 1.44 1.46 0.55

VC: Vehicle control (Sterilized DW)
" p<0.05, " p<0.01, " p<0.001, significantly different from vehicle control group
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- ZXHF= Xﬂzﬂ(OH:’S’Jr?L) 250 mg/kg FAT FHY &7 HHAFS &vid=
zkol7F gl e, 500 mg/kg bw FHTe] B¢ Fo & 1Y, 49 9 7IA
Bl guiiET Bk folsbl 2 Lorq 1000 mg/kg bw3+ 2000 mg/kg bw
AT AeE Fof & 1A o] &rjthxT ol Hlst FofstAl w3kt

- A g4 AAF A RE ARTA AR ARES A9 hrEe

f

Hol A vtz Blaste] FolskAl =AY @dTh

3 34. Water consumption of male rats treated with test substance

Daily mean water consumption (g/animal/day)

Dose  group Day I Day4 Day7 Day 10 Day 14
Ve Mean  40.63 29.69 30.96 34.90 34.62
SD 1.50 1.90 1.98 7.73 5.63
2P FZEAA Mean  41.46 29.80 29.85 30.30 32.25
(ol 2 2}1)
250 mg/kg bw SD 1.95 0.54 0.52 0.87 1.37
2P FZEAA Mean 3699  26.96°  2848°  28.34 29.66
(ol Z 2}1)
500 mg/kg bw SD 1.52 1.04 0.65 2.30 1.84
ZPFZEZAA Mean  38.16°  27.93 31.48 29.23 30.23
(AN Z 2}
1,000 mg/kg bw SD 0.59 0.67 1.33 1.85 1.95
2P FZEAA Mean 3328  29.22 29.02 28.36 30.33
(ol = 2}1)
2,000 mg/kg bw SD 0.00 0.00 0.00 0.00 0.00

VC: Vehicle control (Sterilized DW)
- p<0.05, : p<0.01, : p<0.001, significantly different from vehicle control group

3 35. Water consumption of female rats treated with test substance

Daily mean water consumption (g/animal/day)

Dose group Day 1 Day 4  Day 7 Day 10 Day 14
ve Mean  28.01 19.61 22.04 21.86 28.87
SD 2.36 0.42 1.05 0.11 1.92
ZHFEEAA Mean  30.82" 23307 26.96" 27.86 37.56"
(ol Z &)
250 ma/kg bw SD 0.76 0.05 2.75 6.00 5.65
ZHFEZEAA Mean  25.16 21.37 22.73 21.58 24.53"
(ol Z &)
500 mg/kg bw SD 1.28 1.16 0.86 0.55 0.02
ZHFZEAA Mean  20.45" 23.69" 23.61 20.79" 22.41"
(ol Z &}
1,000 mg/kg bw SD 3.47 1.10 1.37 0.77 0.05
ZHFEEAA Mean 24.55 23.07 23.99 21.62° 22.48™
(ol Z &}
2,000 mg/kg bw SD 1.29 0.60 0.99 0.06 0.94

VC: Vehicle control (Sterilized DW)
% p<0.05, 7 p<0.01, " p<0.001, significantly different from vehicle control group
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3 36. Gross necropsy findings in rats treated with a test substance

Dose group Sex Nofe?fnﬁl)ﬁmlnﬁ% i (inte%glssagglcggt%rnal)
Male 5 NGF
ve Female 5 NGF
ZEFEENZH) Male 5 NGF
250 mg/kg bw Female 5 NGF
ZEFEENZH) Male 5 NGF
500 mg/kg bw Female 5 NGF
ZEFEENZH) Male 4 NGF
1,000 mg/kg bw Female 5 NGF
ZPZFZE( 2T Male 2 NGF
2,000 mg/kg bw Female 2 NGF

VC: Vehicle control (Sterilized DW)
NGF: No gross findings

(7) W2 AbF
- %HEOHH P FEEAA 2] &3] AFFo ol o7 FAH B A W
TR AFFLDs) 2H2; 1772.209 mg/kg bw<t 1930.914 mg/kg bw ©o] At

>
)
N
iihd

b !
Nl

1ns)

e 2FFEEAACNZLLT)Y] @3] AT =l o3t SAFE 2 4%

S 2 AFES AAsAT

|Al(NZ21)E SD & A= =5 250 mg/kg bw, 500 mg/kg bw,

0 mg/kg bw, 2,000 mg/kg bw &FoZ 3] HFF T ZT 1447+ #ES Ay}

1A1ZF o]Well 1,000 mg/kg bw —roﬂ—? 7 1upg] e} 2,000 mg/kg bw Fof o+

b 1rbeizt Abgsls o, o $ 4A7kolie 2,000 mg/kg bw Fola S

mke}7F ARSI T

E3 MAAE Fo F 30~4AA ] =, A, FA4E So]

J HZHE A dole AFFTEAZMA Eold ddTAel #EHA &

.23 %zﬂ AN Z}T) Bo] & P23 250 mg/kg bw, 500 mg/kg bw, 1000

mg/kg bw 2 2000 mg/kg bw TS A D IFH AT A7 T Lotz

T3 Bl Al o7k zpolrt AFEHZA Fd Al

AAEF 2 S5 AFATFE 45 AFA Euidi =T vl A
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- ZPFEFEAACZLLTY @3] AT Fofd
bw(57D)9 1930.914 mg/kg bw(@z)olmz %3
GHS Category 4°] s1%3tel 22 4% 9198 =

%Zﬂ (el Z2}+-) 2]

2 34 A% 54 A9
7H A @A
AL 2 = NTac:Sprague-DaWIey Rat, SPF
G R Hiwtte] 23
ZH o3 AHH HEg 277
TF9A t shubel e
ANE 294 ZET A E 97HD 47
B2 Fy 9 5 D TR, A 27k
(A=A 758, T4 277
=5 =5 o 2= D 8FE, oA 257
(ol 4

) 853, &7 251ty
]

g

B

o AR
T A

&

Ao ALES SD P == o3 2
AH-&-5 oL
g 7|z AE7F o] A

912% B

T A AFF(LDsy) 1772.209mg/kg
FAATEA S

H

< ot} o] FAsAT
37 FAAR(EA ABH F4) BIF A
=X S Q 2k E o] ol &k
AR Agea 3 sEME weRw o wenad
TT (mg/kg bw") (mL/kg bw")
1 T 1101 ~ 1105 (5
PR BEERS Q. 2
(St =) A 2101 ~ 2105 (5)
}_ﬁ:] iit’z1 Z1 /\74 —~
- A= E A A T 1206 ~ 1210 (5) 550 5
(=2 A 2206 ~ 2210 (5)
ZHFZEAA A 1311 ~ 1315 (5
35 | 12 ©) 500 2
(ol . 2}) A 2311 ~ 2315 (5)
}_ﬁ:] iit’z1 Z1 /\74 —~
4z A== A A T 1416 ~ 1420 (5) 1,000 5
(ol . 2}) AA 2416 ~ 2420 (5)
ZHFZEAA A 1521 ~ 1525 (5
57 | L2 ®) 5000 2
CECES) A 2521 ~ 2525 (5)
AT kg T FAS AFEH AT kg T FAS AT

o Fo&F AH2A

- 2000 mg/kg bws HigegFow Fn
mg/kg bwo.2 &FAAE AT bl
FAE FAstAh

Z7-
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2h) Fof
Fo AR 79
Fof 3l 13/, @3 &
E o] ol gko o = = trol) =z el =0
Eojog AE TOL—' S 20I'D]_/ikg;bW—-i O]'j—, Fo 3 AFs VEL
2 FANRFS A=5HS T
Fo dAd gAAHYE Al APEEY FERAE AT
T, AA FHAY % 10% HHM@cmdem)o| THEFAH A=
Fol H (4cmdcm)ol] AP ELD S =ES & I Ho] FZHAZ el A
H =4 Hlo]Z2 uHAIA 24X =EAXZ F &7
FTE A ol E APgELA S ES AHEst AASIA
ub) Az g
- G #FE KHEE Y 98D, AsSA, AR 2 S A AT SR 9L A
A7
- WX AFH(Lethal Dose 50, LD50) AF=
nh) 23}
- ZPFESEAACIZY)Y] FH=ZEdd g3 FH4YY D S/AEE 414 SD A
T AAH FH BT B AFES 93 Ay =2  4A3E AP HANSE S Y
B, 95, AsHE AR 2 5 AFATFS #Fsta, #2V F5 § A6
WA BE o] ARE HAFsIY oot Z2 ARE AATH

- B2 AEToA AAsEol #EEA st

3 38. Mortality after the treatment of test substance

Dose group S No. of Number of death
*  Animals 5 b D) D3 D4~ 14 Mortality %)

Ve Male 5 0 0 0 0 0 0/5 (0)

Female 5 0 0 0 0 0 0/5 (0)

ZHEFEEAA Male 5 0 0 0 0 0 0/5 (0)
(ol Z2+)

250 mgkg bw Female 5 0 0 0 0 0 0/5 (0)

ZHFZEAA Male 5 0 0 0 0 0 0/5 (0)
(ol Z2+)

500 mgkg bw Female 5 0 0 0 0 0 0/5 (0)

ZHFZEAA Male 5 0 0 0 0 0 0/5 (0)
(N Z &)

1000 mg/kg bw Female 5 0 0 0 0 0 0/5 (0)

ZHEFEEAA Male 5 0 0 0 0 0 0/5 (0)
o o}

( ) Female 5 0 0 0 0 0 0/5 (0)

2000 mg/kg bw
VC: Vehicle Control (Sterilized DW)
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3 39. Clinical signs induced by the treatment of test substance

Number of death

Dose group Sex
30min~4hr 1 day 2 day 3 day 4~14 day
v Malc NCS NCS NCS NCS NCS
Female  NCS NCS NCS NCS NCS
29022524  Male NCS NCS NCS NCS NCS
(el 5294 Femal NCS NCS NCS NCS NCS
250 mg/kg bw cmalc
2822544  Male NCS NCS NCS NCS NCS
S, Femal NCS NCS NCS NCS NCS
500 mg/kg bw cmalc
2822524  Male NCS NCS NCS NCS NCS
(o 29k Femal NCS NCS NCS NCS NCS
1000 mg/kg bw cmalc
2822524  Male NCS NCS NCS NCS NCS
=
2000 maka by Female  NCS NCS NCS NCS NCS

VC: Vehicle Control (Sterilized DW)
NCS: No clinical signs

rlo

- ZPFES=AA (A Z2F7) 250, 500, 1000 2 2000 mg/kg bw FATe] & AF
N7 <t Stz Bl Al Folek zpo|7E R EA] AT

3 40. Body weight changes of male rats treated with test substance

Body weights (g)

Dose group Day 0° Day | Day4 Day7 Day 10 Day 14
Mean  255.19 24134 27359  297.16  313.79  340.02
VC SD 6.72 11.54 8.54 10.32 12.21 12.73
n 5 5 5 5 5 5
=¥ =254 Mean 25435 23234 26797 28937 30605  330.57
CEDE SD 7.21 15.52 10.69 12.63 15.87 17.44
250 mg/kg bw n 5 5 5 5 5 5
=¥ =Z 544 Mean 25755 23137 26901 29279 31055  336.87
EEDES SD 3.94 4.03 2.35 4.13 1.97 3.83
500 mg/kg bw n 5 5 5 5 5 5
29 =254  Mean 24825  230.19 26854  292.02 30823  337.11
EEDES SD 0.79 11.82 10.82 10.50 10.74 12.15
1000 mg/kg bw n 5 5 5 5 5 5
=¥ =254 Mean 25627 23624 27369 29532  311.61  337.06
CEDE SD 11.87 17.21 16.01 15.89 16.09 17.31
2000 mg/kg bw n 5 5 5 5 5 5

VC: Vehicle control (Sterilized DW)
% Data after fasting for 14 hrs before the treatment
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3 41. Body weight changes of female rats treated with test substance

Body weights (g)

Dose group Day 0° Dayl Day4 Day7 Day 10 Day 14
Mean 19345 18332  200.07 20571 20892  217.76
VC SD 10.52 5.84 9.87 12.06 12.74 13.55
n 5 5 5 5 5 5
2822274 Mean 19553  179.96  200.82 21529  220.06  230.97
CEDES SD 13.35 11.15 13.39 12.66 13.62 14.49
250 mg/kg bw n 5 5 5 5 5 5
28222 x%  Mean 19633 18453 20157 21281 20921  217.80
CEDES SD 9.49 9.53 11.33 21.65 14.20 14.86
500 mg/kg bw n 5 5 5 5 5 5
28222  Mean 19496  183.62 20529 21462 22244  233.72
CEDES SD 13.04 12.28 14.64 17.72 21.96 23.52
1000 mg/kg bw n 5 5 5 5 5 5
28222  Mean 191.14 18219  198.14 20737  213.05  223.29
CEDES SD 15.18 15.04 15.45 13.33 15.28 14.51
2000 me/kg bw n 5 5 5 5 5 5

VC: Vehicle control (Sterilized DW)
% Data after fasting for 14 hrs before the treatment

4 A

1l
X
AN
ol
AN

2

FZEA A (] ZLT) 250, 500, 1000 2 2000 mg/kg bw Tl Ao AR
2 AF7IZE B Sulti T vl Al Zpol7F BRE A )

3 42. Food consumption of male rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group

Day 1 Day 4 Day 7 Day 10 Day 14
Mean 3.62 26.40 28.49 20.87 30.73
ve SD 1.52 1.48 2.59 2.16 3.91
2P3FE=4A4  Mean 3.10 24.44 28.98 29.09 30.61
(el Z2+7)
250 mafke by SD .44 443 1.76 3.15 3.52
2P3FZE=4A4  Mean 479 26.95 2947 30.52 30.01
(ol Z2+7)
500 mgke bw SD 1.98 0.41 0.79 0.38 131
2d4FE=4A4  Mean 2.94 26.86 2835 29.06 3021
CELES
1000 mgke bw P 1.48 0.68 1.05 0.42 2.44
2822204 Mean 3.43 26.01 28.94 30.26 31.07
CEEES
2,000 mg/kg bw D 0.23 0.11 1.70 1.99 242

VC: Vehicle control (Sterilized DW)
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3 43. Food consumption of female rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group Day 1 Day 4 Day 7 Day 10 Day 14
ve Mean 1.72 18.92 19.32 20.79 20.84
SD 0.59 0.09 0.50 0.59 1.38
2HFE=AA Mean 1.67 19.32 18.91 20.83 21.80
(el = &) b | , o \
250 mg/kg bw S .88 0.68 0.6 26 0.45
ZIFE2AA Mean 1.13 18.71 18.87 21.19 21.32
CECED S N ) 2
500 mgkg bw S 13 0.53 0.43 0.93 36
2¥FE=A4  Mean 1.48 19.30 18.15 20.80 21.60
CECED
1000 mgke bw  SD 0.18 0.77 2.92 0.26 245
2HFE=AA Mean 1.99 19.31 19.51 20.57 20.73
(1= D 4 11 1.2 24
2000 meke bw S 0.69 3.9 3. 28 40

VC: Vehicle control (Sterilized DW)

- ZPFESEAA (N Z ) 250, 500, 1000 2 2000 mg/kg bw Fo 4o AR
AR e AR B SuitiEEs mm A Folrh BAHA Witk

3 44. Water consumption of male rats treated with test substance

Daily mean water consumption (g/animal/day)

Dose group

Day 1 Day 4 Day 7 Day 10 Day 14

VC Mean 0.87 31.01 34.90 32.82 30.62

SD 0.32 1.13 2.33 1.54 3.35

zdFE=AA Mean 0.99 31.79 34.25 3341 31.99
(ol =2k

250 mg/kg bw SD 0.04 0.64 2.45 0.74 2.70

zdFE=AA Mean 1.02 32.03 35.19 33.77 30.23
(ol =2k

500 mg/kg bw SD 0.27 2.09 1.97 2.14 2.87

zdFE=AA Mean 0.72 32.00 3441 32.26 30.82
(ol =2k

1,000 mg/kg bw SD 0.72 1.73 1.66 0.25 0.86

zdFE=AA Mean 1.07 31.66 35.99 32.28 31.33
(ol =2k

2,000 mg/ke bw SD 0.60 2.58 2.32 1.18 2.85

VC: Vehicle control (Sterilized DW)
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3 45. Water consumption of female rats treated with test substance

Daily mean water consumption (g/animal/day)

Dose group Day 1 Day 4 Day 7 Day 10 Day 14
Mean 0.82 26.85 25.42 24.46 22.04
Ve SD 0.35 0.47 1.23 2.88 0.48
ZHEFZEAA Mean 1.13 27.05 26.82 24.47 22.95
(N Z )
250 mg/kg bw SD 0.62 1.74 1.90 1.00 1.59
ZHEFZEAA Mean 0.84 26.66 25.37 24.47 22.38
(N Z )
500 me/kg bw SD 0.62 1.83 0.95 1.97 0.30
ZHEFZEAA Mean 1.18 26.98 26.97 24.88 23.81
(N Z )
1000 mgke bw SD 0.72 0.75 3.99 2.11 2.81
Z¥FZEAA Mean 0.68 26.54 22.61 24.86 23.43
(N =Z )
2,000 mg/kg bw SD 0.28 0.61 7.93 0.33 2.39

VC: Vehicle control (Sterilized DW)

3 46. Gross necropsy findings in rats treated with a test substance

Dose grou Sex No. of examined at Gross findings
group terminal Kkill (internal and external)

Male 5 NGF

Ve Female 5 NGF

Male 5 NGF

Ve Female 5 NGF

Y FE==AA Male 5 NGF
(o Z&}1)

250 mg/kg bw Female 5 NGF

Y FE=AA Male 5 NGF
(o Z&}1)

500 mg/kg bw Female 5 NGF

=g F==A4A Male 5 NGF
(o Z &)

VC: Vehicle control (Sterilized DW)
NGF: No gross findings

(7) W) A
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o) FA&F 2H A
- NE4d FoAFE FESHHGERIA(A2016-225, 2016.03.09) % OECD Acute
Dermal Irritation/Corrosion (OECD 404, 2015. 06. 28)ollA HAst= NA| FoJzFQl 0.5
mLE 3}t

2}) Ty
- AldEE A8 2443 Aol 5 919
15x15cm7F B =2 A 2sle], Ax
- Fo g ARG RE AR U] 35S APEd FoTY, 5SS
oz 3t
- By 278 g
e AZE dA44AeE EX3EF ST 4 79L& 3x2 cm9 HolE s
dHlor 799 AAE FASAT ZFH Fodle FA] vbs & o]&5to iy

= A =

s weish Fw Rz FRIQOM, g 3

A

= SEHY Ao &4 e AR &4 Ao ol TR FEH
ST

- AT e EAdSFSF0.mL)E =X3 3X2 cme] AXE A g3, 3
Sl AFEH0.5 mL)—g Ex3 AZE JH F&sdt. A= Hole AEER
o] AL "] Y& HiA=A Hlo]=(Tegarderm, 3ME H& % olg g WA E
Fol| 1AsH IS

o, 4NZE A3 F AASAH. olw] FoRjol] Al@Aze I
NAA e HANA v B@dS/TE ARt AdEdo] dof A E=

AAsRon, Fo BYS Day 022 sttt

S of
St

: PEEe B34 gt
@ W2
- AN B AFELA o7 ol Fe wAHA ektrhTable D.

3£ 48. Clinical signs induced by the treatment of test substance

Group Animal No. Clinical signs
= = 2101 NCS
=g F==AA
CEEEN 2102 NCS
(0.5 mL/site) 2103 NCS

NCS: No Clinical Signs until the end of test
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Q) Az
- Aldedel o3 AT Wt
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3 49. Body weight changes of animals treated with test substance

Group Animal Body weights (kg)
No. Day 0 Day 1 Day 3 Day 7
2101 2.176 2171 2.285 2431
=HFEEAA 2102 3.003 3.006 3.190 3.368
) 37_94:%) 2103 2.475 2.486 2.514 2.603

MeantSD  2.551+0.419 2.554+0.422 2.663+0.471 2.801+0.499

A5 HFT 05 mLyg 2FFES=AACI=Z97) 0.5 mLE
g & LR yHe Tu vy 2 BF JA ARE #A#EAT
& 3

g w2y D A B oA E

- ZRFERAACI D) A 1} BRI E AR gl e 9%9}1,
UAZAHE T2AZAAA o} T
AL, 4R Tut el A ofF 7}
SUARE TE AANNA Fiol BREA BT AHE
o) #w} F9oA o] BEE7] AAAOr, TR ado] Zao] B
ATt

_EF-IO

5) 3 9AT4 B}
- NEEQ 2§ F 724
=

of ofg ¥ RAT A
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3 50. Grade of skin reactions (Control)

Applicatio

. Intact Abraded
n site
Erythema & Erythema &
G Reactions Eschar Oedema Eschar Oedema
roup formation formation
Time
24h 48h 72h 24h 48h 72h 24h 48h 72h 24h 48h 72h
Ani.No.
2101 0 0 0 0 0 0 0 0 0 0 0 0
2102 0 0 0 0 0 0 0 0 0 0 0 0
Control 2103 0 0 0 0 0 0 0 0 0 0 0 0
(sterile DW) Sum 0 0 0 0 0 0 0 0 0 0 0 0
(0.5mL/site) Mean 0 0 0 0 0 0 0 0 0 0 0 0
P.IS. 0
P.II
P.I.S. (Primary Irritation Score) = sum of mean irritation grade
P.II. (Primary Irritation Index) = total P.I.S./4
3 51. Grade of skin reactions (Test substance)
Apphc.:atlo Intact Abraded
n site
Erythema & Erythema &
G Reactions Eschar Oedema Eschar Oedema
roup formation formation
Time 7 7 72
24h 48h 72h 24h 48h 24h 48h 24h 48h h
. h h
Ani.No.
2101 0 0 0 0 0 0 1 1 1 0 0 0
2102 0 0 0 0 0 0 2 2 2 0 0 0
ZH ==X
S=wTEE 0 0 0 0 0 0 1 1 1 0 0 0
A - 0 0 0 0 0 0 4 4 4 0 0 0
(0.5mL/site) Mean 0 0 0 0 0 0 133 133 133 O 0 0
P.I.S. 3.99
P.II 0.998

P.I.S. (Primary Irritation Score) = sum of mean irritation grade
P.II. (Primary Irritation Index) = total P.I.S./4
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3 52. Dermal irritation change after treatment of test substance

2101 2102 2103

24h

48h

72h
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Ani.No.
2101 2102 2103
Time

Day 5

Day 6

Day 7

A, D: abraded site, B, C: intact site, A, B: deionized sterile dw treatment, C, D: test substance

treatment

=

- B AL 2EFEFEAACIZAT)Y A5 AT T TS A 918
A WA E7)e) FRo] AFEAS 4N AL T 24, 48 L 72N HA O 3
kg BEst 2YPFEEAA(NZLHY HRAFE LS B8k

- ARAFE ARGV B 2HFEFEAACIZEP AT A, AFFTE F A
Fushe BRFA Wyt

- ZEFEZEAA(NZAT) 0.5 mLE 3] Fof 4/\17P g F ARl Fuk v 9§
T 34 —‘?—%— 3’&%}?} A7, NFEE AL T UANARE TAA7FA 23 29

@ Fudviehel BAHAt AWEA g ¥
42 A ol &= 1u}a1°1vm o}F JhH e Furel BEEYOW, SUARE mE AN
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o] #FE A kgkr).
- PYREAFAANE AR, 2FJFSSAACIZAPY AT FASA T 0.998% 4=
Ho] ZHFEEAA(NZH)E GHS Category 3o slgshs oFdt dRA=4 E4
2 FJrtEonzg ZHFESEAA(ANZLT) AN e REZTE FHEste] IH,
3] AA7E v gFe @A FEF Foste Zlo] Had o E ATGHAT
4) ¢k A= A E
7h Al @A
A 2 F NZW-Rabbit (Clean animal)
AE B w%
A A A _
ANE A e Fer=E4d 355
3.1 jﬂ 6‘]'14']:]]'0]9—
°r ANE FUA BET GAY R 697D 47
A W A FA, a4
O =g g A
o= T o/\7< T 3U}11]
(J=FAD)
T =g g A
o= T o X T 3U}11]
(FAAD
Fo Al AFHY 2.2~2.5kg
NZw  E7lE AFEASAEAAE T AP AFA de
@A Addol s /\}%—I'E]I’_ 9}‘2&1, 2 A5 #d FHEIG 8P F
Agstd 71z ZAs7F Qo] A@AARY A E Hrprt
golste] dE st
W) Ao 74
- AETe] FAL ofEet 2ol FASAT
3 53 ¢k A=FAE AET
== g}_i
N BE i qgR9 g B o} %¥(mL)
T
_ _ 2101 Zet ZHFESEAA (I ZT) 0.1
Z71A9
G 73 -
01 1] 2102~2103  #<F ZHFZEAA(NZLGTF) 0.1
ety s 574 -
o) T8 AAH A
- EAFe 22xETH  TA(R2019-143, 2019.05.29), =ZHIAATY TAA
2019-23%, 2019.06.13), = OECD Test Guideline 405: Acute Eye Irritation/Corrosion
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L S AEe A48 AFE A aHste Brisiew, #F
717t & FAMEGA=Z A 4=(A.0.1.: Acute ocular irritation index), 3 HH A=A 4=
(M.O.I.: Mean ocular irritation index) % 7YX} 7/WAE <HH =A== 4~(1.0.1: Individual
ocular irritation index)59] #*<S HAESIY U AFA Y AEE bHY A=

ofsf #7Fski .

Ll

a3 HH 9 A5 A 7(A.0.1.) T 2
<10 A =
10.1~ 30.0 =
30.1~ 60.0 T =
> 60.1 d =
Ap A=t
- B ATE EFESEAANIZY Y S B A8 AEE sy Hsk
o FPstRen, 4 WMAE7 O o ANFEZHES 13] 0.ImL HF £ 1, 24, 48,
72A7F 2 8L A 7FA] BASAAM AP EHL kA= ek ARE RS
- ZPFEEAA(ANZATH)] HAFAE AFY FoARE o 2o
(D A&
- A7 B9 AS FEo] #EE A gkodt)
(2) 944

¢ BEEHA &gkrtH(Table .

3 56. Clinical signs observed by the treatment of test substance

Group Animal No.. Clinical signs
. 2101 NCS
ZHFESEAA (A Z
AF=EA ](.] k) 5102 NCS
(0.1 mL/site)

2103 NCS

NCS: No Clinical Signs until the end of test

Q) Az
- AldEdel o3 AT W= BEHA EutH(Table 2).

3 57. Body weight changes of animals treated with test substance

Group Animal Body weights (kg)
No. Day 0 Day 1 Day 3 Day 5 Day 8
2101 2.754 2.701 2.795 2.876 2.880
2224 2102 2.417 2.419 2.509 2.560 2.709
CEDES 2103 2.221 2.254 2.309 2.377 2.482
(0.1 mLsite) Mean+ 2.460+ 2.458+ 2.538+ 2.604+ 2.690+
SD 0.270 0.226 0.244 0.252 0.200

* Body weights were not measured because the animals were euthanized for none clinical signs of eyes.
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3 58. Score of ocular irritation

Ocular Lesions

Hours after

Initial test

Confirmatory test

treatment

2101

2102

2103

Degree of
opacity(A)

1h

24h

48h

72h

Day 7

Cornea

Diffuse areas
of opacity(B)

1h

24h

48h

72h

Day 7

Iris Response(C)

1h

24h

48h

72h

Day 7

Redness(D)

1h

24h

48h

N Wi OO OO OO0 OO oo oo

72h

\C R SRR SIS S Rl el el el el E =R =l ol e i e N =l e R e I e B N )

NI ITWIND OO IO OO oo o

—

Day 7

—

—

—

Conjunctivae Edema(E)

1h

24h

oW

48h

N NN

—

72h

—

—

Day 7

Secreta(F)

1h

o || O

24h

48h

72h

Day 7

OSSO IO IO | O
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Initial test Confirmatory test Confirmatory test
(2101) (2102) (2103)

Time

1h

24h

48h

72h

19 24. Changes of ocular irritation after test substance treatment (from 1 hour to 72 hour)
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Initial test Confirmatory test Confirmatory test
(2101) (2102) (2103)

Time

Day 4

Day 5

Day 6

Day 7

Day 8

19 25. Changes of ocular irritation after test substance treatment (from Day 4 to Day 8)
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(5) FAFH B}
- AREA A T Qee S PEAARAZIALMODE FAF A,
2412 3 A8AIZHA S M.OI= ZH2y 12.03 8.701%laL, 7241749k 7449 M.O.I+=
27y 6.73% 2002 ERIFHAT
- z@322AACI TP FALHA

AA (N ZHe ] A= 4= H7HE AT

Hol 20]o]al, 8l AHFOoE JEEHO ZYPFZEAA(NZLETH Aol
th gk GHS Category+ Category 2A9 sid &&= Zoz2 &2l At}

3 59. Grading of ocular irritation

Grade of Group : Initial  test Confirmatory test
ocular Animal 1.D
irritation ] ) 2101 2102 2103
Observation time
24h 10 12 14
1.O.1 48h 10 10 6
Day 7 2 2 )
1h 9.3
24h 12.0
M.O.1 48h 87
72h 6.7
Day 7 2.0
A.0.1 12.0

[.O.I. (Individual ocular irritation index) = (AxBx5)+(Cx5)+2(D+E+F)
M.O.I. (mean ocular irritation index) = Sum of I.O.I./number of animal
A.O.I (Acute ocular irritation index) = Maximum of M.O.I
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- &9 7 ¥=H(auricular lymph node)S 12 wello]l 21 1 mLe PBS (GIBCO, pH
7.2)2 A H3sta] cell scraperz Z4A2HA o71o] G A E(NC; lymph node celDE
Aslstach gz Ao 9w AAs7] Y8 100 xm ZE(Coning)E o]&ste] ME #3&
B ARAZHY. AHfH NEAEN F 10 ¢LE FH3q AxE 55 S43sIATh

HZEZ2AA ZAD

- ATP Bioluminescence Assay Kit HS II(Roche 116997060012 ©]-&3%F luciferin/
luciferase WHoZ Fxd ] ATP &3S SHSIY. Fnld A ZzdEH 25 y4Lol| 25
uL lysis reagentE F71sle] A 2oA 58 & AME lysis HFSES A1 & 50 u«L
luciferase reagent2 #7}stal, £A] Luminometer(Hidex Sense)E o83t A EWHE
(relative light units, RLU)S =433t} oju] ATP $FaFo] QFefAL o] & Algto] 7 33l
et HapHo g fHadkes AR AHA o] 4 FE Uitk HEANRE ATP 573
A4 AZEE oF 30% ol ¢EstAT

ah) Az}
- 2PFEFSAACI AT R B ANAEE daA CBAI vhp-29] A
| s ee A8k, 8U7 A, HlAME

o ZHHEZZAACN ) 49 L 2000
A=A, AFWs, 7 T 2 T o
| M2 o4 R AA R 7] Y=AL YA ot 2o AT

ne o o of

- N@7IZEE AR JRAIY B2 E A 4k TH(Table D).

3 62. Mortality after the treatment of test substance

Number of death

No. of
D . ~ i
0s¢ group Animals Day 1 Day 2 Day 3 Day 4 Day85 Mczf;a)hty
0
NC (AOO) 4 0 0 0 0 0 0
PC (1% DNCB) 4 0 0 0 0 0 0

(ol 2 8k 4 0 0 0 0 0 0
2004H 3]+ o}

NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))
PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)

) A5zt
- ZEFESEAACNZAT) Y AP Fo F 3LA FAHANETH FA O
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Zrol Hlste] fofsiAl wokon, 2HFEE AA ) 2008 3 AFT
< Fo F 7dA] FHET i FofstAl =%, 8 54 T &
Azl viste] FolskAl =3tk

it 63. Body weight changes in CBA/] mice treated with test substance

Body weights (g)

Dose group
Day 1 Day 3 Day 7 Day 8
NC Mean 22.45 22.77 23.39 23.75
(AOO) SD 0.64 0.60 0.84 0.72
PC Mean 22.44 22.37 22.83 23.00
(1% DNCB) SD 1.62 0.77 0.73 0.69
ZH =244 Mean 21.84 21.05> * 22.68 23.01
(cll o) el SD 1.23 0.85 0.15 0.13
ZYF=2AA Mean 22.87 23.28 24.13" 24.83" 7
(011519%?)
200H] 3]41 < SD 1.03 0.76 0.56 0.55
NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))
PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
" p <0.05 significantly different from negative control group
* p <0.05 significantly different from positive control group
Q) 54
- AT 2HFFEAA(CNZLT) 2008 34 AP E FolFel ¢
4 Zogol BAFA Qgkort, FYURTY AP 12 bl PRIt B
ATt 2PFEE AACNIZLT) Y AP A 1%‘5Z o =& JHANA &
AR F ukgol

3 64. Clinical signs induced by the treatment of test substance

Dose group Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8
NC
NCS NCS NCS NCS NCS NCS NCS NCS
(AOO)
PC Hairless  Hairless
NCS NCS NCS NCS NCS NCS
(1% DNCB) (2) (2)
ZHEFE= A EXCi4 Excit Hypersensi
A (ol Z2kH) Cmiu)lsim C‘( 4‘*‘)1““ tivity NCS NCS NCS NCS NCS
Ay ) @
}_5:] ==X Zﬂ
TEE
A (ol Z2F) NCS NCS NCS NCS NCS NCS NCS NCS

2000 3]+ o}

NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))
PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
NCS: No clinical signs
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DA FE wle PR EHbo] AEEGTE TLA S 8L A o=
o] Zto] #EFHoH, =PFE=AA(NZeT) A AFTANME wF
7he - ko]l ALA R B S5AARE 8UA7IA FHT FHbo] B EH AT

# 65. Erythema & eschar formation induced by the treatment of test substance

Erythema &  Eschar formation

Dose group Day Day Day Day Day  Day
1 2 3 4 5 6 Day7 Day3d
NC Mean 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(ADO) SD 000 000 000 000 000 0.00 0.00 0.00
PC Mean 0.00 000 0.00 100 2.00 200 275 275
(1% DNCB) SD 000 000 0.00 000 0.00 0.00 0.50 0.50
Eaﬂiﬂﬁgzﬂ Mean 0.00 000 000 100 200 200 2007 200"
= 2
e %]f) = SD 000 000 0.00 000 000 0.00 0.00 0.00
Eﬁﬁ‘f% A Mean 000 000 000 000 000 000  0.00 0.00
of| 7.9} ) 200
HH 8] 4{ ol SD 000 000 000 000 000 0.00 0.00 0.00
NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))
PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
p <0.001 significantly different from negatlve control group
5) A A4 dst
- FHUERTH ZEFESEAACIZLH 3Y, 7¢ Z 84A] A A= =4
gzl Hleted FostA S7tetd oy, 2EFEEAACIZLTHY A FA= &

AUl ET I 2Zpol7F BFEH A FUT
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3 66. Ear thickness changes in CBA/J mice treated with test substance

Ear thickness changes (mm)
Dose  group Day 1 Day 3 Day 7 Day 8
Left Right Left Right Left Right Left Right

Mean  0.08 0.09 0.08 0.08 0.08 0.09 0.08 0.08

NC
(A0O) SD  0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
PC Mean  0.08 0.08 0.11" 010 015" 0.14™ 022" 018"

1% DNCB
(1% CB) SD 0.01 0.01 0.00 0.01 0.04 0.02 0.03 0.02

ETS *k ok ok ok ok

Z¥dZF=ZE # Mean 0.08 0.08  0.10 0.10 0.12 0.11 0.13 0.13

4 SD  0.00 0.01 0.01 0.01 0.01 0.00 0.01 0.01

Z¥dZF=ZE x| Mean 0.09 0.08 0.09 0.09 0.09 0.09 0.09 0.09

| =211
2008 AN sp 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01

NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))
PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
" p <0.01, ™ p <0.001: significantly different from negative control group

detel fobd WHHAE AN @ A, BE )
[e)

3 67. Gross necropsy findings in CBA/J mice treated with a test substance

Dose orou No. of examined at Gross findings
group terminal Kkill (internal and external)
e 4 NGF
(AOO)
he 4 NGF
(1% DNCB)

ZYPFEZEAANZAT) A 4 NGF
ZPFZEA A (N Z 2T 2008 3] 4 NGF

NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))
PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
NGF: No gross findings
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68. Lymph node weight in CBA/J mice treated with test substance
Dose group Lymph node weight (mg)

NC 3.7+03

(AOO)
PC 17.5£5.7"
(1% DNCB)
ZEFEE AA IR T) dA 7.241.1™
2¥3E

= ARl Z9k7) 2008 34

3.3+0.5
NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))

skokok

PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
p <0.001: significantly different from negative control group

(8) Az W3}

- P EET 2YFEFAACILIT) A9 APE A
stel FelatA Frhssint

P
T

i
rr

S =Tl H

69. Cell number measurement of lymph node cells

Dose group Cell number (10°cell/ml)
NC 2.63+0.54
(AOO)
PC
(1% DNCB)

33.40+8.13™
ZEFEE AAEIZT) 9

‘6:]
auwT

13.70+3.60""
ZE AA (ol Z ) 2000 3] A Y

3.45+1.25
NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))

skokok

PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
p <0.001: significantly different from negative control

9) M =52 4(ATP

)
- P 2BFZBAAC mAT) A AGEe] ATP
Hlskel folatAl F7katsich

noi'
rlo
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3 70. ATP content of lymph node cell

Dose group ATP content (RLU, 10°)
NC 14.56£1.10
(AOO)
PC

80.79+8.01""
(1% DNCB)

BN

222 AA (2T A 42.31+4.24™"

ZFFEE AA (N Z2AF) 2008 3] A A 16.30+2.08

NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))
PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
" p <0.001: significantly different from negative control

(10) A=A<=SD #H7}

- FHUzRTH AFER FATY HH RLUE SAUZRTFY HH RLUZ Yo
A=AFEDE A=t en, AT Sl e 12 2438JaL S go] 1.8 o
49l Ag POz Bk
- Fd=ETY Sl @2 5.550=, Zﬁéﬂi—% AANZeb) Add AP Sk
20102 Gyow 3:?4 o}, 2PFZEAA(NZFT) 2008 3HA A
SIZES 1122 24 o2 AAHEHS ﬂ-.
3 71. Mean SI of test substance
Dose group SI
NC 1.00
(AOO)
PC 5.55
(1% DNCB)
ZEFEE AA IR T) dA 2.91
ZHFEE AA (N ZLT) 2008 3] 2] 1.12
NC: Negative Control (AOO: Acetone: olive oil (4:1, v/v))
PC: Positive Control (1% DNCB: 1-chloro-2,4-dinitrobenzene)
AD A E
- B ATE 2¥FEE AACIZSD ARggy w=E Y ofRE At
#ste] CBA/J U}% o 2@FEE AACIZH)e AT FAste] AFe SH4EHE

€ SEIAUH
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« A A %)oy (Cyprinus carpio)
cwE PH R AT AFHOE 9BAT B wF
c AE A 5 NRAZY = BT glo] B 9 10 vle] ALg
F7] 16417, &57] 8AIZEE FAIsESE oW, Alg7|zt &
T2 20 ~ 24C AL F27 A F29 Ao|7t 2T
A oly) &EAAE 60% oIS FASAT AFMA 244
e 7 ARE NPFBANA HolFF e FHatgen, 11 L
o FEAAY YEPFx0 5 Lo AFERS ALY
=E
R JuIAE Ao we} tiET 2 063, 1.25 2.5 50 &
Ve 10.0 mg/l, = A3 X502 96AZE B9 A
2) #F 3=
C A, ol EA (R, feld, 2Y, MANA BF, 42T, A9, 4%

3 F4 Ad A3
o XARE H o] dSAd 24413 A A 0.63 B 1.25 mg/Loll A= A AE HEEA] kil

2.5, 5.0 2 10.0 mg/LlAE 20, 70 2 100%2] X A7F #RE QT =2 T 48417 A
A 0.63 2 1.25 mg/Lol = XA #EEHA &Fkar, 2.5, 5.0 2 10.0 mg/LlA=

30, 90  100%9] AAVE BFHAS kF F 7242 A7 A 0.63 mg/Lel A XA
A2 A

okol 77

ek, 1.25, 2.5, 5.0 ¥ 10.0 mg/LellA+= 10, 50, 100 ¥ 100%% A7} &
ZEAT == F 96A1%F A3 Al 0.63 mg/Loll A= AAE BEEA Egkar, 1.25, 2.5,

5.0 2 10.0 mg/LollA & 30, 70, 100 & 100%2] XA BZE YL gzl EsE AE
FTEAZMA AANAZE B2 A kTt

3 72. Cumulative lethal of Cyprinus carpio

Nominal

: Number Number of dead fish
concentration .

(mg/L)” of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

Control 10 0 0 0 0 0 0
0.63 10 0 0 0 0 0 0
1.25 10 0 0 0 0 1 3
2.5 10 0 0 2 3 5 7
5.0 10 0 5 7 9 10 10
10.0 10 0 10 10 10 10 10
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3 73. Cumulative mortality of Cyprinus carpio

Nominal @ ot Number of dead fish
concentration .

(mg/L)" of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

Control 100 0 0 0 0 0 0
0.63 100 0 0 0 0 0 0
1.25 100 0 0 0 0 10 30
2.5 100 0 0 20 30 50 70
5.0 100 0 50 70 90 100 100
10.0 100 0 100 100 100 100 100

3 74. Observation on the abnormal response of the test substance for Cyprinus carpio

Nominal Abnormal response
concentration
(mg/L)D 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours
Control NOR(10)”  NOR(10) NOR(10) NOR(10) NOR(10) NOR(10)
0.63 NOR(10) NOR(10) NOR(10) NOR(10) NOR(10) NOR(10)
1.25 NOR(10) NOR(10) NOR(10) NOR(10) NOR(9) NOR(7)
2.5 NOR(10) NOR(10) NOR(8) NOR(7) NOR() NOR(3)
NOR(5)
5.0 NOR(10 NOR(3 NOR(1 - -
(10) LOE®) (3) (D
10.0 LOE(10) LOE(7) - - - -

1) Active ingredient

2) Number of fish

Abbreviation of observable symptoms of intoxication
NOR : Normal

LOE : Loss of Equilibrium

A% D AF: AFold A Fd AT APETE T dx2TodA 10k, & AT
ANA FARE 10mte]E At AR L, Ade B 9 EFHAE JERRATH
- T Aldoje] A D HF: 362 cm + 0.30 cm,: 058 g + 0.23 g
- YT Adoje A D M= 356 cm + 0.30 cm,: 054 g = 0.18 g

3 =48 ANE BA

« MR AFERE 2HFSEAA (A o) thal o] F(Cyprinus carpio)E o] &8t T4
=45 AT FAANEFEZELC0E AHETEE 7Fo =

fru
o o
N
N
ro
b
-
©
(@]
>
\l
N
i

o
1.970 mg/L= vetton, £ %k%J_(NOEC)*‘:— 0.63 mg/L ©|Ath.



3 75. Change of pH during the test periods
Nominal concentration

0 hour 24 hours 48 hours 72 hours 96 hours

(mg/L)
Control 7.84 7.28 7.11 7.57 7.67
0.63 8.00 7.19 7.04 7.57 7.54
1.25 8.04 7.12 6.99 7.53 7.51
2.5 7.94 7.03 6.86 7.56 7.49
5.0 7.94 6.92 6.81 - -
10.0 7.98 6.88 - - -
3 76. Change of water temperature during the test periods (Unit : C)
Nommal(;logl;gzntratlon 0 hour 24 hours 48 hours 72 hours 96 hours
Control 21.5 21.7 21.6 21.5 21.3
0.63 21.5 21.6 21.5 21.4 21.1
1.25 21.5 21.6 21.5 21.3 21.3
2.5 21.5 21.6 21.6 21.3 21.2
5.0 21.5 21.6 21.6 - -
10.0 21.4 21.5 - - -
3 77. Change of DO during test periods (Unit : mg/L)

Measured concentration 0 hour 24 hours 48 hours 72 hours 96 hours

(mg/L)
Control 8.26 7.68 7.20 6.55 5.77
0.63 8.46 7.68 7.13 6.52 5.68
1.25 8.06 7.67 7.09 6.56 5.81
2.5 8.36 7.57 7.16 6.61 5.62
5.0 8.17 7.72 6.89 - -
10.0 8.12 7.62 - - -
3 78. Change of % of air saturation value during test periods (Unit : %)
Measured
concentration 0 hour 24 hours 48 hours 72 hours 96 hours

(mg/L)

Control 93.8 87.5 81.6 74.9 65.8
0.63 96.3 87.4 80.7 74.6 64.7
1.25 91.7 87.2 80.3 74.8 66.4
2.5 95.2 86.0 81.2 75.3 64.1
5.0 93.0 87.8 78.7 - -
10.0 92.5 86.8 - - -
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2 A = B R e = s o
D A7 REANY

1-1. A=A

2019 109 05¢ - A gy e s}af
1-2. 37/M€

20201 01¥ 08Y - A el e s}af
1-3. 671 €

20203 049 07 - A el e s}af
1-4. 970 €

2020 079 05¥ - A g ye s} ax
1-5. 1271 €

20204 109 11 - A g Yy e ) e

2) 7¥&EA 4

2-1. A=A

2019 109¥ 12 - A g Yy e &) 2
2-2. 271<

20199 12¢ 16¥ - 44 B9 e 3} 2k
2-3. 47M<

2020 02€ 11¢ - AN g9 g e ahak
2-4. 671 €

202013 044 13« - AR g e 3}k
2-5. 12711€

2020 109 18Y R - ) B X1 s}y

- 170 —



A - FEE Folflol AFe T #EIH.

N AEE o} A NHET ) iy

u= Ax | A AE 34 671 4 9/ €4 1270 €
=7 2019 2020 2020 2020 20204
AZHE 10¢ 05¢ | 01€ 08¢ | 04€¥ 07€ | 07€ 05€ | 102 11¥

1 A3 el el el A3

soos | 2| A% A% A% SA Al

ox 3 A3 e el el A3
2582°C 1 A3 el el el A3
EE 1:;8:;)241 2| A% A% A% A% Al
60-:5% 3 2 g} 3 3 3 2 g}
RH 1 A3 e el el A3
ECO-1 ) 23} &} 2 5} =8} = gt

o 3 = 3t el el el A3

Zyzke] ERIAI @R ol wet Flgtt
A& aE SN Y

nx Ax | A AE 34 671 4 9/ €4 1270 €
= 20194 20204 20204 20204 20204
AZHE 10¢ 05¢ | 01€ 08¢ | 04€ 07€ | 07€ 05€ | 102 11¥

o 1 2 g} 3 3 3 2 g}

ECO-1 . . . . .

00923 |2 2 g} 3 3 3 2 g}

o 3 2 g} 3 3 3 2 g}
2542°C 1 2 g} 3 3 3 2 g}

ECO-1 . . - . .

2= | 90924 2 2 g} 3 3 3 2 g}
60-5% 3 2% A3 A3 A3 2%
RH 1 = g 3 3 3 2 g}

ECO-1 . . . . .

00929 |2 2 g} 3 3 3 2 g}

3 2 g} 3 3 3 2 g}
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®© WEFAH (F7REANF)
OgBeE WEER BT %t
A8 3HE s AHE3EA] 100% o] dolofof i)
= AA | A2 AE 30 ¥ 6 71 4 9 7] 4 1271 €
=7 2019 2020 2020 2020 2020
AZHE 10¥ 059 01¢¥ 08 04€ 07 07€ 05Y 1098 1«
1| 101.8% 101.6% 101.1% 101.4% 101.7%
135332-31 2| 102.1% 102.2% 101.5% 101.4% 101.5%
3 102.0% 101.1% 100.9% 100.5% 100.4%
. 33t 101.97% 101.63% 101.17% 101.15% 101.20%
2542 1| 103.3% 102.0% 103.6% 103.5% 103.3%
°C Eg;)z: 21 100.4% 101.2% 101.3% 101.4% 101.7%
e 3| 100.9% 102.9% 103.1% 102.4% 100.6%
60+5% 33t 101.53% 102.03% 102.67% 102.43% 101.87%
RH 1| 101.1% 100.8% 102.8% 101.6% 102.1%
]3582'91 2| 101.4% 101.7% 101.2% 101.5% 100.8%
3 103.2% 102.7% 102.4% 101.6% 101.6%
3t 101.90% 101.73% 102.13% 101.56% 101.50%
@® pHAE (A7 HEAY

o)

H 6.0 ~ 7.5°14 242} pH=1.0v}t} 59.2mV# ®is}si=71& &<t

A8 pH Al&ol +=38ko] Alg o)
b= AN | Ax A3 370 4 6 7} 4 974 4 12 7] 4
=7 2019 2020 2020 2020 2020
AZHE 10¥ 059 01¢¥ 08 04€¥ 07 07€ 05Y 108 1«
1 6.52 6.52 6.56 6.55 6.57
ECO-1
9093 2 6.56 6.52 6.53 6.53 6.53
3 6.51 6.55 6.55 6.55 6.52
o it 6.53 6.53 6.54 6.54 6.54
25+2 1 6.50 6.53 6.51 6.52 6.51
oC ECO-1
00924 2 6.56 6.56 6.52 6.54 6.45
s 3 6.53 6.52 6.51 6.56 6.57
60+5% it 6.53 6.54 6.51 6.54 6.51
RH 1 6.57 6.56 6.55 6.61 6.54
ECO-1
90929 2 6.54 6.56 6.60 6.53 6.56
3 6.56 6.56 6.59 6.54 6.52
A4t 6.56 6.56 6.58 6.56 6.54
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@& FF A
1 nedy

ANIAAE (A7 BEAY)

n} (Matrine, 0.3% ©]%)
L2 AW
ua AN | Fx A¥ 34 6 7N € 971 4 127 €4
z7A 2019 2020 2020 2020 2020
AZHE 108 052 | 01€ 084 | 04 07¢ | 07¥€ 05€ | 10¥8 11
0.35% 0.34% 0.34% 0.34% 0.33%
F;gg; 0.34% 0.35% 0.35% 0.35% 0.35%
0.35% 0.35% 0.33% 0.33% 0.35%
o ot 0.35% 0.35% 0.34% 0.34% 0.34%
2542 0.36% 0.36% 0.35% 0.35% 0.34%
°C gg;)z: 0.36% 0.35% 0.35% 0.35% 0.33%
- 0.37% 0.36% 0.37% 0.35% 0.34%
60+5% Bt 0.36% 0.36% 0.36% 0.35% 0.34%
RH 0.35% 0.33% 0.33% 0.34% 0.34%
1359%-91 0.33% 0.32% 0.34% 0.33% 0.33%
0.34% 0.35% 0.35% 0.35% 0.34%
it 0.34% 0.33% 0.34% 0.34% 0.34%
2. AF3EW (Saponin, 10.0% ©]73)
L2 AW
ua AN | Fx AR 34 6 7N € 971 4 127 €4
z7 2019 2020 2020 2020 202014
AZHE 108 052 | 01€ 084 | 04€ 07¢ | 07¥€ 05€ | 108 11
11.5% 11.4% 11.5% 11.4% 11.3%
]35902'; 11.4% 11.5% 11.4% 11.5% 11.2%
11.5% 11.5% 11.5% 11.4% 11.4%
o ot 11.47% 11.47% 11.47% 11.43% 11.30%
2552 11.5% 11.4% 11.5% 11.3% 11.3%
°C ]3590241 11.4% 11.4% 11.5% 11.5% 11.2%
s 11.4% 11.5% 11.4% 11.4% 11.3%
60+5% Bt 11.43% 11.43% 11.47% 11.40% 11.27%
RH 11.5% 11.5% 11.4% 11.5% 11.5%
]3590291 11.4% 11.5% 11.5% 11.4% 11.3%
11.6% 11.6% 11.5% 11.3% 11.3%
ot 11.50% 11.53% 11.47% 11.40% 11.37%
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@® HAEI}EAY

1. A+ 1,000 CFU/ml ©] 3}

ANEFE Z A< 1,000 CFU/ml ©] &}

n= HAx ANE 370 4 6 7] 4 971 ¥ 1270 €

=7 2019 2020 2020 2020 2020
10¥ 054 | 01€¥ 08¢ | 04€ 07¢€ | 079 052 | 10¥ 11
89 CFU/ml 31 CFU/ml 25 CFU/ml 7 CFU/ml 14 CFU/ml

92 CFU/ml 41 CFU/ml 37 CFU/ml 12 CFU/ml 9 CFU/ml
49 CFU/ml 29 CFU/ml 18 CFU/ml 23 CFU/ml 12 CFU/ml
o 77 CFU/ml | 34 CFU/ml | 27 CFU/ml | 14 CFU/ml | 12 CFU/ml
2‘—512 78 CFU/ml 50 CFU/ml 32 CFU/ml 5 CFU/ml 10 CFU/ml
°C 93 CFU/ml | 27 CFU/ml | 30 CFU/ml | 13 CFU/ml | 2 CFU/ml
ey~ 59 CFU/ml 34 CFU/ml 17 CFU/ml 6 CFU/ml 9 CFU/ml
60+5% 77 CFU/ml 37 CFU/ml 26 CFU/ml 8 CFU/ml 7 CFU/ml
RH 87 CFU/ml 27 CFU/ml 13 CFU/ml 16 CFU/ml 4 CFU/ml
58 CFU/ml 50 CFU/ml 29 CFU/ml 6 CFU/ml 16 CFU/ml
76 CFU/ml 32 CFU/ml 18 CFU/ml 13 CFU/ml 11 CFU/ml
74 CFU/ml | 36 CFU/ml | 20 CFU/ml | 12 CFU/ml | 10 CFU/ml

A5 100 CFU/ml o] &}
ANagE Z 244 100 CFU/ml ©] 3}

n= HAx ANE 370 4 6 7] 4 971 ¥ 1270 €

z7 2019 2020 2020 2020 20204
108 054 | 01 08¢ | 04€ 07¢€ | 079 052 | 10¥ 11

50 CFU/ml 22 CFU/ml 12 CFU/ml 2 CFU/ml 0 CFU/ml

21 CFU/ml 16 CFU/ml 10 CFU/ml 5 CFU/ml 1 CFU/ml

47 CFU/ml 12 CFU/ml 1 CFU/ml 0 CFU/ml 0 CFU/ml

o 39 CFU/ml | 17 CFU/ml 8 CFU/ml 2 CFU/ml 0 CFU/ml
2‘—512 50 CFU/ml 12 CFU/ml 0 CFU/ml 0 CFU/ml 1 CFU/ml
°C 25 CFU/ml | 23 CFUml | 10 CFU/ml | 2 CFU/ml 0 CFU/ml
ey~ 65 CFU/ml 6 CFU/ml 2 CFU/ml 3 CFU/ml 2 CFU/ml
60+5% 47 CFU/ml | 14 CFU/ml 4 CFU/ml 2 CFU/ml 1 CFU/ml
RH 36 CFU/ml 23 CFU/ml 16 CFU/ml 1 CFU/ml 0 CFU/ml
42 CFU/ml 14 CFU/ml 8 CFU/ml 0 CFU/ml 2 CFU/ml

67 CFU/ml 14 CFU/ml 12 CFU/ml 1 CFU/ml 0 CFU/ml

48 CFU/ml | 17 CFU/ml | 12 CFU/ml 1 CFU/ml 1 CFU/ml
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® A OFEAR)
AEH - B Folfod AFE 1 #EIG
ANAEgE o ZA NHET | whs Al
e Ax | A AE 270 4 471 4 6 7 € 1270 €
=7 2019 20199 2020 2020 20209
AZHZ 108 12¢€ | 12€ 08¢ | 02€¥€ 1€ | 04¥ 13€ | 102 1€
1 2 &) 23 Eaks Eaks = gt
ECO-1 2 5} 3} 3} 2} 5}
R o 3 2 g} At At At A
40+2°C 1 A At At At A
I el I T Ag Ag Ag ek
7545% 3 2% A3 A3 A3 2%
RH 1 A At At At A
oo | 2] AW Ag ) ) ek
3 A At At At A
@® FRAAE OFEAR)
2y zke] ERlA R ol wet &It
ANAEgE A A
e Ax | A ANE 270 4 471 4 6 7N 4 1270 €
=7 20194 20193 2020 2020 20203
AZHZ 108 129 | 12€ 08¢ | 02¢¥ 1€ | 04€ 13¥ | 108 1
1 A At At At A
soos | 2| ¥ A% A% 4% A
e 3 A At At At A
40+£2°C 1 A At At At A
s | oo | 2] A% A i o L
754+5% 3 2 g} 3 3 3 25}
RH 1 A At At At A
oo | 2| A% A% A% Sk Al
3 A At At At A
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® YEIFAE UFEAD)
IFUE WELE DA %3
A8 3HE s AHE3EA] 100% o] dolofof i)
= AA | A2 AE 2 7 ¥ 4 7] & 6 71 4 1271 €
=7 2019 2019 2020 2020 2020
AZHE 10¥ 12 124 o0sd 02€¥ 11¢ 04¢¥ 13Y 1098 1«
101.4% 103.5% 102.6% 103.6% 101.5%
ECO-1 :
. 102.9° 100.1° 103.2° 102.4°
90923 100.3% 02.9% 00.1% 03.2% 02.4%
102.5% 102.9% 103.4% 102.2% 100.6%
. 1t 101.40% 103.10% 102.03% 103.00% 101.50%
4042 100.3% 101.0% 100.8% 103.3% 103.6%
°C gg;)z: 102.7% 103.1% 101.4% 101.4% 101.7%
s 102.7% 102.4% 102.9% 101.8% 100.1%
75+5% 1t 101.90% 102.17% 101.70% 102.17% 101.80%
RH 100.5% 100.1% 100.0% 102.5% 101.8%
55;)2'91 100.5% 100.3% 102.0% 100.7% 100.5%
101.1% 100.8% 102.6% 101.4% 102.5%
1t 100.70% 100.40% 101.53% 101.53% 101.60%
® pHAIE (UF5A18)
ANEW . BF2SEY pH 6.0 ~ 7.59014 Z+zH pH=1.0v}t} 59.2mV¥ W glst=sts 8elgh
A8 3HE pH Al gol| =3l Al g sy,
b= AN | Fx AR 270 4 471 4 67 4 12 7 4
=7 2019 2019 2020 2020 2020
AZHE 10¥ 12 124 08 02€¥ 11¢ 04¢¥ 13Y 108 1«
6.56 6.57 6.66 6.64 6.6
ECO-1
. . . . 71
90923 6.55 6.56 6.55 6.58 6.7
6.56 6.51 6.56 6.66 6.74
o it 6.56 6.55 6.59 6.63 6.68
4042 6.53 6.56 6.65 6.68 6.72
oc | ECO-1
90924 6.55 6.61 6.56 6.55 6.63
s 6.57 6.53 6.57 6.57 6.57
75+5% 1t 6.55 6.57 6.59 6.60 6.64
RH 6.54 6.62 6.58 6.59 6.73
ECO-1
90929 6.57 6.56 6.57 6.58 6.67
6.57 6.57 6.59 6.66 6.71
1t 6.56 6.58 6.58 6.61 6.70
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®
L

§jio]: 6‘4/(-1X4_L (7]_5:/\]6‘4)
ntE € (Matrine, 0.3% ©]%h)
L2 AW
= AA | A2 AE 2 7 ¥ 4 7] & 6 71 4 1271 €
=7 2019 2019 2020 2020 2020
AZHE 10¥ 12 124 o0sd 02€¥ 11¢ 04¢¥ 13Y 1098 1«
1 0.35% 0.35% 0.35% 0.34% 0.33%
]355)2'31 2 0.36% 0.35% 0.33% 0.33% 0.33%
3 0.34% 0.34% 0.34% 0.33% 0.32%
o= ot 0.35% 0.35% 0.34% 0.33% 0.33%
4042 1 0.35% 0.35% 0.34% 0.35% 0.33%
°C gg;)z: 2| 035% 0.35% 0.33% 0.35% 0.34%
. 3 0.36% 0.35% 0.36% 0.36% 0.32%
75+5% ot 0.35% 0.35% 0.34% 0.35% 0.33%
RH 1 0.37% 0.36% 0.36% 0.37% 0.35%
]355)2'91 2 0.36% 0.37% 0.36% 0.36% 0.36%
3 0.35% 0.33% 0.34% 0.35% 0.34%
o7t 0.36% 0.35% 0.35% 0.36% 0.35%
1. AF3Zd (Saponin, 10.0% <]
ANELE A
= AA | A= AE 2 7 ¥ 4 7] & 6 71 4 1271 €
=4 20199 20199 20204 20204 2020
AZHE 10¥ 12 124 08 02€¥ 11¢ 04¢¥ 13Y 108 1«
1 11.5% 11.5% 11.5% 11.4% 11.2%
]3532—31 2 11.5% 11.5% 11.4% 11.3% 11.2%
3 11.5% 11.5% 11.4% 11.4% 11.1%
o o 11.50% 11.50% 11.43% 11.37% 11.17%
4042 1 11.6% 11.4% 11.5% 11.3% 11.1%
°C Eg;)z: 2 11.5% 11.5% 11.4% 11.5% 11.2%
e 3 11.4% 11.5% 11.4% 11.3% 11.2%
75+5% B 11.50% 11.47% 11.43% 11.37% 11.17%
RH 1 11.5% 11.5% 11.5% 11.3% 11.3%
Eg;)z'gl 2 11.5% 11.5% 11.4% 11.4% 11.3%
3 11.6% 11.5% 11.5% 11.4% 11.2%
B 11.53% 11.50% 11.47% 11.37% 11.27%
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® HAEIEAY

FA+ 1,000 CFU/ml ©] 3}

1.

ANagE Z A< 1,000 CFU/ml ©] &}

= AA | A2 AE 2 7 ¥ 4 7] & 6 71 4 1271 €

z7A 2019 2019 2020 2020 202014
AZHS 108 129 | 12€ 08¢ | 02€ 11¥€ | 049 138 | 10¥ 11

76 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml

]355)2_31 71 CFU/ml 2 CFU/ml 0 CFU/ml 1 CFU/ml 0 CFU/ml

57 CFU/ml 1 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml
o Hot 68 CFU/ml 1 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml
za)iz 87 CFU/ml 0 CFU/ml 3 CFU/ml 0 CFU/ml 0 CFU/ml
°C gg;); 74 CFU/ml | 0 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml
ey~ 61 CFU/ml 1 CFU/ml 0 CFU/ml 0 CFU/ml 2 CFU/ml
75+5% 7t 74 CFU/ml 0 CFU/ml 1 CFU/ml 0 CFU/ml 1 CFU/ml
RH 47 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml 1 CFU/ml
]35):;)2_91 71 CFU/ml 2 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml

70 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml

At 63 CFU/ml 1 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml

< 100 CFU/ml ©]3&}
ANagE Z 244 100 CFU/ml ©] 3}

= AA | A= AE 2 7 ¥ 4 7] & 6 71 4 1271 €

z7 2019 20199 2020 2020 202014
AZHS 108 129 | 12€ 08¢ | 02€ 11¥€ | 049 138 | 10¥ 11

17 CFU/ml 4 CFU/ml 2 CFU/ml 0 CFU/ml 1 CFU/ml

]35):;)2_31 32 CFU/ml 2 CFU/ml 0 CFU/ml 1 CFU/ml 0 CFU/ml

27 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml 1 CFU/ml

o HLt 25 CFU/ml 2 CFU/ml 1 CFU/ml 0 CFU/ml 1 CFU/ml
za)iz 21 CFU/ml 6 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml
°C gg;); 40 CFU/ml 1 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml
ey~ 37 CFU/ml 4 CFU/ml 0 CFU/ml 0 CFU/ml 1 CFU/ml
75+5% Hat 33 CFU/ml 4 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml
RH 55 CFU/ml 6 CFU/ml 0 CFU/ml 2 CFU/ml 0 CFU/ml
]35):;)2-91 62 CFU/ml 2 CFU/ml 1 CFU/ml 0 CFU/ml 0 CFU/ml

38 CFU/ml 5 CFU/ml 0 CFU/ml 0 CFU/ml 0 CFU/ml

At 52 CFU/ml 4 CFU/ml 0 CFU/ml 1 CFU/ml 0 CFU/ml
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3. EARAMA =N ET, drde, S5, FAEELTH) EH=E
AP EAUAE BAEEA)
= AA | A2 AE 2 7 ¥ 4 7] & 6 71 4 1271 €
z7 2019 2019 2020 2020 202014
AZHZ 10¢ 128 12€ 08¢ | 02€ 1€ | 049 13Y 10¢ n¢
1 4 4 3 3 =
oo | 2] #7 94 94 &4 &4
3 4 4 3 % %
+5
4042 1 4 4 % % %
C | S L 2] e &4 9 24 24
s 3] e %4 &4 &4 &4
7545%
Ri 1 e &4 24 27 27
o | 2] # Rt 24 24 24
I 24 %4 24 24
oh. AN@AF that ANF AdAe] FF 94
- 1270Y Sk A7IREQ5£2C, 60+5%RH) Aejol Al A2, <l, $HaF, W83, pH, v
ol et BEFeolA & w3y AL, FEFolx oty kS XA Fdrh
- 1270 FeF 7FEAEU0E2T, T5E5%RH)NA A, &<2l, &3, W&, pH, vAE]
st BREFE A F WU gl s ofFd dFS HAA &Skt
8. 7 EotA| oo dEs B}
7F & F=7]e] tigh in vitro &% AlY
D EA S
- Dermanyssus gallinae, 73 %
2) NgE4de =4 9 3A
- ZEFEFEAA N ZT) I FE 1:100, 1:200 2 1:500= AE9FY 3Aste] 314 Y
< 5 zxgolyd go| Fnlstith
3) }\]Bqnﬁo]—ut—]]
- FRE7]o ZdEHS e w7F 33oA A4 AFE HETE 4 M sEREE
breeding dish (@50mm x15mm)2] 55 mm filter paper 9ol <F 50m}&]¥ 3wkE ZFn|dk
%, 7 34 sEdE Fold 2xgolE FAld 53(0.5mL) EAMSIATH TEE =EA
e 1-‘3—, &, 104, 30% % IANZE 7|+ 9oy, =& & A 2% breeding dish
of HXEZE &7 EES WA Hdte F4& i R AN 5 g2
FE7N(2= 20C, 55 60%)o Bar 1AIZE, 2A17E, 4A1ZE, 8AIZE 2 244174 o] ER1 =
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- FAATH vlalste] F49de] gle AAE F2 AR Fdste] AAES ALsiith

F

- BA AT X AREo] 5% o] dY W= Fruelti L@ e F-2)(Schneider-Orelli’s formula)
S A3, AR T XAFEo] 20%E doH AAFEAT
Ao X ALE - tiR2TY X AE

—————————————————————————————————————————— x 100 (%)
100 - T XAHE

Corrected Mortality =

s< 78T
Mortality = —--—-----—--—--—--—mmm - X 100 (%)

A 8F

VYES L AAY A
- o 94%@%& & SAudta FELYLAAUN) AoAAE AR s 5T F

: HSIACUC-20-78(1)).

- B AP ok9) U 3RAA AAFIPon FHYRE o} 2ok
®79. AR
R AR
S F2 AgAZE EE . Fd
715 (F&F) A
e A= A TAAN stoleal o
AUTTET ang oz AR Aol mge 00 2T
B WoFokA 8715 s8] A seletdl 50,000 365%
COUdrg enn7 108 HYA Ao)A Heke 7 e
¢ wgwny A=A FAAST el
50,
T0T AdB oooe1s  AYY Aold  vee e

1% 26. Farming system for laying hens breeding
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Z1¥ 27. Spraying test substances on the cage of laying hens

- 24 APTE 107 olde wXEr] EHEYAEH FH, A4S 22mm, WAHS
19mme] 3z, 80x50mm Zelo] =3A EFHS AHEsien, AdEd X 7dHD-7),
ANFE4 12 A2 FLAD0), 22k A2AD7), 12k 42 5 14, 21¥ % 289 Efl<

A% F 48AMZE ool FAsIA T EF] AR 9= Y ME FH, AES ot}

¥ 8l A4 E¥ dx 43
= A} &
A 12} AF%(DO) 5 > aE 5
R 7
74 24 A1 ko] A A 14 21¢ 28
( =7 3} A3)
A 0 0 0 0 0 0
B 0 0 0 0 0 0
C 0 0 0 0 0 0

1% 28. Mite traps used experiment

- A white polyethylene tubes with outer and inner diameters of 22 mm and 19 mm,
respectively, containing rolled corrugated 80 x50mm cardboard.
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Atk

2}) g5tz gl Hoslsha) #A4
- AgEd Ax ZHDay 0), 12 A2 & 1dDay D, 7€@a A% A, Day 7), 10
(Day 10) 2 14 Day 1A 2 4 +& FAHAE G 10vgE Adste] g5t
2 A3} et B4 s AASHAT
- AT BEAS 98] Ao EHE AFH 3] EH 1 mLE potassium EDTA
tubeoll ¥ol 4& & ATFAE EAeAT. dYstx] E£A4748(Urit-3000 Vet plus
Hematology analyzer, Urit medical electronic)E ©]&3te 3|22 ZHI(HGB), A8 T+&
AHCDE SA3om, RBCe "+ AYAETFE AES 200 3435t
hemocytometerE o] &3t =43}t RBC, HCT ¥ HGBE o] &3t AT HF &
A (mean corpuscular volume, MCV), A&+ ¥4 A~(mean corpuscular hemoglobin,
MCH), ¥ +8dA 4~ H#5 % (mean corpuscular hemoglobin concentration, MCHC)Z
A AFsE A o
- Ad 0.ImLE RBC cell lysis buffer(1% ammonium oxalate) 1.9mLel| % 7}sle] 383+
33ty HEFE £3AZ F hemocytometerE o] &3ty F NI FFE AN

- gagstd AAE 9t AdAE AT T AN o FAL HFH 5o
217 F e Bed ¥ PR FEAL 80T Ry, Pz
sH= A2 A 5] 81%] 21 %8](COBAS C702)E o] 83} Alanine

—t

aminotransaminase (ALT), Aspartate transaminase (AST), Alkaline phosphatase (ALP),
Z o9& (Total protein, T-PRO), Albumin (ALB), & ®&]F%l (Total bilirubin,
T-BIL), Glucose (GLU), & Z#l2H|&(Total cholesterol, T-CHO), TA4AWHTG), %
2422 (Blood urea nitrogen, BUN), Creatinine (CREA)S =33} t}.
) X =7](Red mites) F-A L 5 =4

- FAE ERE 80T A WEAA HHESE FAT
Z(carton-layers)el] e AT/ |E5S Roz Hygsle] A=
=40 8d ANse AA dnH(OLYMPUS-SZ61)< &3l %

o},
_ ; - . Ll L
Roo. ; e . S
’ . o = .v- R
s ‘;‘ ‘.Q- & ! . ,
® -
‘_ (-3 _‘;‘* !'t . ‘ ‘
< ® * I -
,6;' s e
- & 2 (ot P v

1% 30. Red mites observed under astereomicroscope
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5 #=r] A =3} 37t
- ANd=d Az 3 449 AFAd O AAY & 8=y FAa HelS)

Hender-Tilton &2]& o] &3] AAkslSct.

o

nCobeforetreat X nTaftertreat

Efficacy % = |1 — x 100
o nCobeforetreat X nTaftertreat
(n = Insect population, T = treated, Co = control)
o A A
- SAA = STATISTICA Z2I19-& o] &3t F-testg AAsAT =, LSDE o] &%
o] % Duncan &4l oJste] ALE HAALS AAISHATH

One-way ANOVA £418 3191,

g}, Az
1 FRE7])o thdt in vitro &% Ad A3
7V in vitro A=& H7}

- HETY AAER 5% olstE ARIFHANCH, 7 s AFE Fg=7] U
I 3145 =009, 2000 2 500u} 3 A)d ==AZHIE, 5, 10, 302 2 60:)

=
hy ==
S A5 100) A gA= 1E 2 S5& =F F UANIANA AFEO]
o, 108 =% §F 4R A5 E] 59.7% ©la, 24AA =
] =F F 1A AFEo] 80.7%CI AL, 4AZHA ol

= 5 WA ZFE]

97.3% olem, 24X A A= 99.3%] EFES EATH 2000 34 He] A 10%
x4

B

rlr
[{e)
[\
o
=X
[\]
NG
>
@
)
o9
rlr
w
SN
o
32
o
=
(@]
S
i
b
e
>
o9
rlr
b

\

=F F 24AZA ) 51.6% ASEo] FJAHACH, 0& I WE L4FES ML
A 60.0%, 24X Al 78.0%°1A o™, 60 == A AFES IAA 70.7%, 244

ZEA ol 88.7%0) Ltk 500u] 34N

o
A5Eo] 50% vRko|lem, 60 =& F 24XH
.]

>,
@
o
o
i)
ok
-
u
(>
o
]
o
olN
s
ol
2
DN
NG
>,
oL
)
=2

T AFEol 90.7%%°1th. 1008 3
Aol 60F =2l =& F IAA N AFEo] 78.7%C1NoH, 24N o=
94.0%°] HsE< HATh 2000 SR A4 13, 52 H 108 =& F 24MA 7}
A AFEC] 50% mEtelglon, 30 k&M dE = F 4AARE 50% ol i
FEC] FAHJL, 60 =F A AFES 2AA N 52.7%, 24~ ol 75.3%°]
o 500u] BA AL 1, 5%, 10 &, 302 % 60% =T F UANIATA AFE]

50% v REOIATH
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- C A4 AP R A 1008 A Yo 12 D 58 == 5 244
DR7EA AFE 50% vl on, 108 =& F 247 HE 24A17MH77 A A
Eo] 54.9~78.2%°10 1, 308 =E=AddE 147t , 24X 7R
o= 92.7%019 o™, 608 E:AdE =& T 1A %}%%01 92.7% o|AN o,
XA A= 100%0] AZES Btk 2008 34N A 18 9 58 A=
HAHAZ ok AFFo] 50% Hvo|a, 108 == T SAZMA, 24X Y] AEFo)
27y 50.7%}F 55.3%°1% 0.1, 30& =E A= %%—%ol ANZEA O 56.4%, 244715 o
76.0%°1% 21, 60% =F Al < 24X 7tA) ol 85.5%°] AT}
5008 A Ao 18, 58, 10 ¥ % 30& =F F 24ANLA7A %7201 50% ] Rto]
=]
n

o
FoH, 60E == 3 SAIHA

ﬂd
)
=2
>
o
]
o
(@)
OO
Q
o\
E

—
>
N
2
=2
(@]
©
\]
x

® 83. A & A= 7|(red mite)ol] 3 in vitro AFE (51 %)
Eyp L:%/\]Zl #z AZHhr)
(min) 0 1 2 4 8 24

1 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0

5 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0

=t =T 10 0.0£0.0 0.7+1.2 0.7+1.2 0.7+1.2 0.7+1.2 0.7+1.2
30 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0

60 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0

1 0.0+0.0 5.3+4.1 53+4.1 5.9+3.4 8.6+2.3 9.3+3.0

5 0.0£0.0  12.042.0  20.0£5.3  21.3+42  36.0+7.2  47.3%83

1000H 3] 4] <Y 10 0.0£0.0  21.8+5.0  40.4+8.5 59.7£31.4  62.9+6.4  79.5+7.0
30 0.0£0.0  80.743.1  87.3%3.1  92.0+2.0  96.0+4.0  97.3%3.1

60 0.0£0.0  97.3+3.1  97.3#3.1  98.0+2.0  98.042.0  99.3£1.2

1 0.0+0.0 2.7+2.3 3.3+1.2 4.7£1.2 53423 5.3+2.3

5 0.0+0.0 5.3+3.1 10.0£2.0  10.0+2.0 13312 27.3%7.0

2008H 3] 4] <Y 10 0.0£0.0 9.1£1.0 149489  17.5£7.5 33.9+11.4 51.6£7.4
30 0.0£0.0  60.047.2  68.7+42  74.0£9.2  753+9.0  78.0+8.0

60 0.0£0.0  70.7+10.3 72.7+10.3  78.0+7.2  82.7x6.4  88.7+4.2

1 0.0+0.0 0.0+0.0 0.0£0.0 0.0+0.0 1.3£1.2 2.7+1.2

5 0.0+0.0 2.0+2.0 2.7+1.2 2.7£1.2 3.342.3 9.3+1.2

5000 3]2] <Y 10 0.0£0.0 5.4+1.1 5.4+1.1 9.4+1.2 10713  22.145.1
30 0.0£0.0  20.743.1  24.7+6.1  26.0+6.0  30.0+2.0  38.7£3.1

60 0.0£0.0  17.3%7.0  24.7+6.4  26.0+53  33.3%4.6  54.0£9.2
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® 84. B & Hx&7](red mite)oll thdt in vitro AEE (9 %)
Eyp wEATE w3z Al )
(min) 0 1 2 4 8 24

1 0.0+0.0 0.0+0.0 0.7+1.2 1.3+1.2 2.0£2.0 2.0£2.0

5 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0

A ET 10 0.0+0.0 0.0+0.0 0.04+0.0 0.0+0.0 0.0+0.0 0.04+0.0
30 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.7+1.2

60 0.0+0.0 0.0+0.0 0.0+0.0 1.341.2 1.3+1.2 1.3+1.2

1 0.0+0.0 0.0+0.0 0.0+0.0 1.3+1.2 2.742.3 5.4+4.3

5 0.0+0.0 6.8+2.3 12.9+5.7  182+104  23.7+9.0  34.0+8.1

1008 3] <4 10 0.0£0.0  20.7+10.1 36.0£10.6  41.3+8.1  51.3x11.0 68.0+12.5
30 0.0£0.0  67.3%6.1  753+£5.0  77.3%3.1 78742  90.7+6.1

60 0.0£0.0  78.7+13.3 80.0£11.1  84.0+6.0  86.7£6.1  94.0+8.7

1 0.0+0.0 0.7+1.2 0.7+1.2 0.7+1.2 2.0£2.0 4.0+4.0

5 0.0£0.0 1.3+1.2 2.7+1.2 47+1.2 6.743.1 12.743.1

2004 3] A 4 10 0.0+0.0 14.7+£7.6  22.083.5  23.3+£50  32.7+6.4  39.3+8.3
30 0.0£0.0  40.9+7.7  47.0£7.8 57.1x14.7 61.8+142  67.249.8

60 0.0£0.0  48.7+11.7 527103  59.3x8.1  69.3+8.1  75.3+11.0

1 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0£0.0 2.0£0.0

5 0.0+0.0 0.0+0.0 0.7+1.2 0.7+1.2 1.342.3 53423

5001 3] 4] Y 10 0.0£0.0 2.0£2.0 4.0£4.0 4.0£4.0 7.3£5.0 18.749.2
30 0.0£0.0 112440  12.6£2.9 132 2.1 152429  25.8+2.2

60 0.0£0.0  24.7+6.4  26.7£5.0  30.0+8.7  35.3x16.3 43.3%13.0
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% 85. C v& HZ = 7|(red mite)ol]l W3t in vitro AE& (2] %)
Eyp wEATE w2 AJXk(hr)
(min) 0 1 2 4 8 24
1 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
5 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
A ET 10 0.0+0.0 0.0+0.0 0.04+0.0 0.0+0.0 0.0+0.0 0.04+0.0
30 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.7+1.2 3.343.1
60 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0 0.0+0.0
1 0.0+0.0 0.7+1.2 3.3£1.2 53423 53423 11.3+4.2
5 0.0+0.0 5.342.2 7.3£3.0 17.3+7.1  25.843.7  39.1+13.0
1008 3] <4 10 0.0+0.0 423478  54.9+6.0  55.6£6.7  60.9+2.6  78.243.7
30 0.0£0.0  68.0+15.9 82.7x163 86.0+14.0 86.0£14.0  92.7+9.2
60 0.0£0.0  92.7+6.1  92.7£6.1  96.0+2.0  98.0£2.0  100.0+0.0
1 0.0+0.0 0.0+0.0 0.0+0.0 1.3+1.2 1.3+1.2 47423
5 0.0+0.0 0.0+0.0 1.3+1.2 2.7+1.2 6.0£2.0 13.342.3
2004 3] A Y 10 0.0+0.0 247450  32.044.0  47.3+7.0  50.746.1  55.3+6.4
30 0.0£0.0  45.1+5.0  56.4£6.6  64.2+69  67.5£6.8  76.0+8.0
60 0.0£0.0  69.7£9.9  71.7£9.9  71.789.9  79.6£3.0  85.8+2.4
1 0.0+0.0 0.0+0.0 0.0+0.0 0.7+1.2 2.0£2.0 2.7+1.1
5 0.0+0.0 0.7+1.2 0.7+1.2 1.341.1 2.6+1.1 9.3+2.4
5000 3] Y 10 0.0+0.0 5.9+1.9 6.5+2.3 6.5+2.3 14.4£4.5  23.5+5.7
30 0.0£0.0  20.7+3.1  34.0£9.2  42.7+6.4  44.0£72  45.3%8.1
60 0.0£0.0  31.5+6.1  39.6£6.3  45.7+3.5  53.1£5.7  58.4+4.6
2) AR A A
7h AZ s}
- ZEFEEAACZAT)E 28] TEE HAEIHUS A AFEZ o AFHS

5olak7] 95k

ANEed A=

(D0, 12+ 4

%!
¥ % 7d(Day 7), 14¥Day 14), 21
FEF T 109 WY E FE3H

e mlm
()
o
~<

D 2 28Y((Day 28)A o T2 £HEZ 305
< SA3A

dEd 1A Ax A 4 w3 AR 2087 AT
1.735+0.102kg <} 1.728+0.113 kgolaiﬂr

- AEEE 13 A S 7IdAY 5
1.748+0.104kg ¥ 1.747+0.096kg°] MJﬁ 123 A3 % 289A9] SAHUEFH
2 Axgo] AFS zhzt 1.808+0.093kg ¥ 1.830+0.097kgel R oH, Z+ A
FEE A
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ot
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86. A, B, C
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% 87. A 3% SAURT 2 2&F AxFo A 9 dF s
Ald T g (%) P32
Bl & 2k Hll & 2k
73 7|7t AU =T ngﬁgfj SANET Zgg_r:f
A A WO
81.9+2.3 82.4+1.8 58.2+1.4 57.6%0.6
(D -6~D 0)
W1
81.2+2.0 82.5+1.6 58.4+0.9 58.4+0.6%
(D1~D7)
W2 .
. 85.0+2.3% 85.5+2.0% 59.5+0.7 58.5+0.27 %
=z} (D8~D14)
W3 »
Ak 85.4+1.2%% 85.7+2.4% 58.7+0.5 59.8+0.8""###
(D15 ~D21)
I W4
86.0+1.8% 87.4+3.0%* 60.1+0.7% 60.3+ 0.5
= (D21~D28)
" W5
87.3+1.9%## 89.2+2.8%## 60.5+0.6% 60.5+0.7%%#
(D29~D35)

** p <0.01: significantly different from the control group.
# p <0.05, ## p <0.01, ### p <0.001: significantly different from the day before treatment.
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F e e e e e e e I S s o B o e e e e e B e B S s E e e s e e e e o e e
D6 05 04 DI D2 04 00 DY D2 D} D4 D5 DE DF D8 DI DI0 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 021 D22 D23 D24 D25 D26 D27 028 D29 D0 031 D32 O 004 035
t
1st reatment 2nd treatment

Days

19 31. Egg production change of control and 2x treatment groups in farm A during the

experimental period
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REE AEE (%) FE(g)

#3777t AUz 2;15:‘? aach B 2;15:?

%‘jﬁ_ A o 86.2+1.4 89.3+1.6 58.2+0.6 58.0+0.5
1 (D\lA“l'lD7) 87.7+1.7 88.843.1 58.6+0.4 59.10.2"#*
2 (DsV~VDZ1 2 87.0+2.5 89.742.5 59.240.5" 59.540.6""
A (D15W§D21) 86.0+3.6 86.443.5 59.3+0.8* 59.8+0.3"*
® (D2\1,!ZI;28) 86.5+2.6 85.4+2 77 60.0-£0.4% 60.440.6""
¥ (D29V!FI535) 85.9+3.5 86.7:2.9 60.8+0.9" 61.140 8"

* p <0.05: significantly different from the control group.
# p <0.05, ## p <0.01, ### p <0.001: significantly different from the day before treatment.

105 -
—&— Farm B control
A Farm B 2x treatment
100
~ 95
=
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2 804 n u g, u
- A R | - | ] ik
_5 =R ® L : L " .l: / \ i .
b “m \ wi LW A ¢
.\ |
) . " A i ; [ L]
&0 . " " A ] M . o
o
80 -
754
70

| R P QR P S N TSN O P [T PR [ [ [N R Y T PR (R W [T PN SR YA SRR U PSR EURN W) [N TRE (R U AR (SN PO A R R
D6 D504 DG D204 DO DY D2 DG 4 05 D6 OF 08 D% D10 D1 DM2 D13 D4 D15 D16 D17 D18 019 D20 D21 D22 D23 D24 D25 D26 D2 D28 020 DX D3 O DI DM D65

151 treatment 2nd treatment Days

19 32. Egg production change of control and 2x treatment groups in farm B during the
experimental period
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89 C ¥ SAvz=T 9 2 &% A2y 4ae 3 9F dg
AT AL (%) $3(g)
2vl 8- 2n) &2k
w2 717 =T P R E A,
3 wo -
(D -6~D 0) 79.9+1.3 80.4+1.8 58.1+0.5 58.8+0.4
m 83.242.6" 82.7+2.4 58.6+0.5 58.9+0.6
1 (D1~D7) it TE2. 6=0. 90,
A (st~v|3214) 83.0+2.0" 82.5+1.9 59.140.5" 59.5+1.0
W3 lidag St H#it * it
)\ o
< (D15 ~p2p)  S56+10 86.2+1.0 59.4+0.7 60.4+0.6
2 W4 Hith i st s
fon i + -+ + n
(D21~D28) 87.2+1.4 87.0x1.6 60.1+0.4 60.2+0.5
< W5 it s s .
(D29~D35) 88.4+1.6 88.3+£1.6 60.3+0.4 61.0£0.5
i p <0.05: signiﬁcantly different from the control group.
#p <0.05, " p <0.01, ™ p <0.001: significantly different from the day before treatment.
105 -
| —®—Farm C control
“ Farm C 2x treatment
100
= 95
g 904 ot
E ’ " e \ A ] 3
_§ 85 A A . n-m .., ] _H_,.l ' e : w m A 1
804/ N ek g E
=
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70 ]_ f‘ T T 'I T T T 1 L) T ]. T T T T T L L] [. ] I. I- T T T T L] T II I-.I T T ]. TI ] T _‘I Ir

Lst treatment 2nd treatment Days

19 33. Egg production change of control and 2x treatment groups in farm C during the
experimental period
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# 90. 4 A A&A o] dHskx] w3}
Parameters A 1z A= 5
Reference Grou
( ranec) P Day0 Day 1 Day 7 Day 10 Day 14
WBC SHNZTE 124426 11.5+1.3 11.3£1.5 11.7£2.2 10.542.0

(><109/L) o] g e
(5~22) R 12.9+1.9 12.1£1.4 10.6£1.8 11.6+1.4 11.742.2
RBC SAYET  2.6+04 2.840.4 2.6+0.3 2.840.4 2.7+0.4

12

(<10°L) 3 gey

(1.8~3.9) AF T 2.6+0.3 2.8+0.3 2.5+0.3 2.6+0.3 2.7+0.5
HGB SHNZTE  12.4+0.8 12.3£1.2 12.5+1.3 11.2+2.1 12.1£0.9
(g/dL) 2l &

(10~15) PO, 12.5+1.6 12.74£0.9 12.4+1.1 11.1£1.1 12.240.4
HCT SANET 371427 35.742.5 36.4+4.4 34.3+3.0 33.8+2.5
(%) Bl & 2k

(25~50) 2%]]:?&? 37.0+5.7 35.942.5 34.0+1.8 33.242.1 343424
MCV S ZT  1482+27.0 130.9+18.5 139.3£18.9 125.8+14.8 126.7+14.4
(L) 2WETE 46054 13184159 1393195 13124154 13324234

(100/\4200) g_::il_ . . . . . . . . . .

MCH SHNZT  49.649.8 45.348.6 47.74£5.2 40.7+7.3 453+5.8
(pg) ol &2k

(32~65) ijﬁif 48.1+8.1 46.5+3.6 50.5+7.2 43.74£5.2 47.5+9.6

MCHC  SAWET  33.5+2.6 34.543.4 34.4+2.1 32.4+4.3 35.842.7
(g/dL) Bl &2k

(30~37) %H;fi? 34.0+1.3 35.542.9 36.4+3.6 33.3+2.2 35.6+2.5

¥ 91. ¥4 B 2Ar&hA| o] At W3}
Parameters AR A 1z A4x =
Reference Grou
( range) P Day0 Day 1 Day 7 Day 10 Day 14

WBC SANEE  11.982.4 11.3£2.2 11.6£1.7 12.042.6 13.1£2.0

(x10°/L) Wl & eF

(5~22) 2%“;5 12.241.5 12.742.1 12.442.6 12.2+1.2 12.8%1.5
RBC SAYZRTE 2.7+04 2.9+0.4 2.840.3 2.740.3 2.5+0.3

(x10"%/L) W & EE

(1.8~3.9) ijﬁi‘z 2.7+0.4 2.7+0.4 2.840.4 2.940.5 2.5+0.2
HGB SANETE  12.840.9 13.0+1.1 12.9+1.3 12.741.0 12.51.4

(g/dL) Bl & 2k

(10~15) ijﬁi‘z 12.1+£0.8 12.6+0.8 13.240.7 13.240.5 12.1£1.0
HCT SAHAUZRT  36.745.8 37.9+4.8 36.7+1.4 36.4+3.4 36.0+2.0
(%) Bl & 2k

(25~50) ijﬁi‘z 34.742.2 36.8+1.8 36.4+3.3 36.643.1 35.6+2.8
MCV SANET 13924314  134.4+235 130.8+13.5 137.2+18.1 144.9+12.4
(fL)

(100~200)  2¥08%F  131.6£16.5 135.9+145 136.3+29.1 131.8+29.2 1433=15.8

- 194 —



AL T
MCH  SAUZF  483+73 459460 462465 481466  50.2+6.1
(3(213%6)5) 2;?;?1; 459467 465460  493£97 471475  48.6+5.0
MCHC  SATZT 353450 345430 353432 350414 347436
(é%/%%) 2;?5 34.8£1.5 342426 364433 36333  34.0£1.6
E 92, 4 C Ar&Ale] EAshx] A}
Parameters AR A 12 Ax 3
(Rreafzfgzl;ce Group Day0 Day 1 Day 7 Day 10 Day 14
WBgC AU ET 122422 13.2+2.1 13.4+£1.9 12.9+1.4 11.8+1.3
(:5132/2%) 2;?5 13.0£1.3  13.9420  15.844.1 131423 12.6£1.5
RBC  HAUET 25504 2.5+0.4 2.4+0.3 2.6+0.4 2.620.4
2718(13%3 2;?;‘5 2.6+0.4 2.5£0.3 2.5:0.4 2.6+0.3 2.540.3
HGB  SAUZET  123+05  12.1£08 122408 11711  12.840.6
((1%/33) 2;? § 125¢0.6 120408 129407 113408  12.7+0.6
HCT — SAUI=ET  343+28 352432 347435 357431  35.1+15
(22@0) 2;?;?1; 343432 347422 342428 345825  343+0.8
MCV — SAUIZET 1423246 143.7427.1 144.8422.8 140.5£13.9 138.5£19.5
(loﬁ)ffz)oo) 2;?5 135.5¢18.4  142.4+154 137.6£17.9 135.7£10.1  140.6+15.4
MCH  SAUZF  508+64 494494 509464 460460  50.6+7.3
(3(213%6)5) 2;?5 49.6£5.6  49.1458  52.0483 444433  51.946.3
MCHC  SADZT  36.143.1 344416 354421 327415  36.6+2.8
(é%/%%) 2;?5 36.843.5  34.5422  37.8434 327408 369422
3E 93 T4 A AAAY dHgerH] W)
Parameters A A 12 Ax &
(Rreafflrg?)lce Group Day0 Day 1 Day 7 Day 10 Day 14
ALT %A‘TE 570£1.06 5204042  5.30+0.67  5.40£0.70  5.000.00
U e

(1.8~10) P 5.80+1.32 5.60£1.07 5.30+0.48 5.50+0.85 5.10+0.32

AST SAYE  17590+22.4 167.20+25.4 157.70£18.0 168.00£23.4 169.40+17.3
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UIL) o+ 3 8 5 4 5
Jwjeek  180.10£31.9 170.20+17.7 157.00£162 158.30429.5 150.80+23.0
(120-300) gt ) ) 5 0 0
ST Z  455.90+133. 424.40+128. 496.80-138. 410.40+124. 445.40+93.8
ALP o 80 83 79 91 ]
U/L mleer 439504116, 451.70+188. 457.10+115. 415.00<138. 409.00£91.7
(UL) 2983
CE AT 16 21 07 66 4
O 2] 1:]]}_
T-PRO " ‘;L 4844087  5.04+048 4712072 4744056  4.82+0.46
(g/dL) =
R 7 5284054  4.66£0.83  453£052  5.0240.36
(3.5~6.7) P .87+0.3 . . . . . . . .
SO Z
ALB - 1.87+0.41 1774021  1.73+023  1.84+023  1.76+0.45
(g/dL) 5
2WETegi001  1.88£020 1874027  1.79:026  1.97+0.13
(1.1~3.5) AT ) ) ) ) ) ) ) ) ) )
FA=
T-BIL 0.1540.00  0.1540.00  0.1540.00  0.15£0.00  0.15+0.00
o
Bl & 2k
(mg/dL) iijf = 0154000 0158000  015£0.00  0.15£0.00  0.15£0.00
S Z  157.50427.0 170.00£383 144.70£34.0 168.40+24.7 180.70+42.8
GLU T 4 2 1 2 7
(mg/dl)  2mjgeF  160.00£38.8 167.10£23.0 159.00429.6 168.60+342 181.00+45.8
CE AT 2 3 5 4 9
reno | S8TIE 113305166 11000112 10460227  102.00622.3  114.10£20.6
o
(/L) 0 4 5 2 4
Jjeek 121204228 118.60422.8 114.10£30.1 111.70£352 112.70+21.7
C8330)  a=w 2 7 9 1 8
TG S Z  1083.40426 1171.50£28 1024.00+28  1066.30+18  1051.80+28
(mg/dL) 7 9.95 6.62 1.10 0.12 3.68
(550~2200  2ujge 12842023  122830+23  1040.30:21 1164.70+28  1160.40+28
) AET 7.05 5.00 6.11 3.01 335
FA=
BUN S 1.57+0.18  1.60+0.16  1.63£0.26  1.704024  1.50+0.15
(mg/dL) 5
2HEF | 40i014 1.57:022 1512019 1.53£0.19  1.5140.19
(0.5~1.8) AT ) ) ) ) ) ) ) ) ) )
S
CREA - 0.1740.01  0.1740.01  0.1740.00  0.17£0.01  0.18+0.02
(mg/dL) =
20 8- ] ] 17£0.00  0.18£0.02  0.18£0.01  0.18+0.01
(0.1~0.3) ! 0.18+0.0 0.17+0. . . . . . .
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b

9. 5%

B AFtA| o] €oqs}stx] W)

Parameters A A 12 Az &
(Reference Group
) Day0 Day 1 Day 7 Day 10 Day 14
range
ALT SAET  5.30+0.67  5.60+0.97  5.50+0.85  5.00£0.00  5.70+£1.06
(U/L) 2u)] &-3F
(15-10) Ao 5.50£0.85  5.20+0.42  5.10+0.32  5.40+0.70  5.50+0.85
+ + + + +
AST P 162.90£23.5 165.80+17.7 172.70+27.6 166.30£20.7 153.70+27.3
(L) 2 3 4 5 1
oulga  160.50420.3 170.90+24.2 168.30£22.2 168.80+30.1 162.60+23.5
(120~300) Ab A : g 9 s
446.70£174. 415.10+82.3 409.00+111. 475.60£174. 376.60+115.
SN ZET
ALP 00 1 46 29 61
(U/L) oul e  455.40+169. 435.70£70.7 436.90+£116. 417.10+£181. 380.80+184.
CE AT 62 6 11 68 47
T-PRO S ET  4.95+0.24 4.97+0.61 473+0.72  4.80+0.30 4.79+0.62
dL Bl Q- =k
(3(%5/ 6)7) ij:; 4.88+0.36  4.96+0.35  4.90+0.52  5.03£0.21 4.75+0.53
ALB SANET  1.96+0.13 1.92+0.30 1.8340.24 1.96+0.22 1.86+0.20
dL Bl Q- =k
(1(‘(’;/ 3)5) ij:; 1.9440.16 1.90+0.14 1.89+0.19  2.03+0.19 1.85+0.23
T-BIL SANET  0.15£0.00  0.15£0.00  0.15£0.00  0.15+£0.00  0.15+0.00
2H) -85
(mg/dL) R 0.15£0.00  0.15£0.00  0.15£0.00  0.15£0.00  0.15+0.00
e 184.80429.7 151.20442.2 132.10+42.7 171.00+£55.4 169.40+39.1
GLU e 5 6 7 9 4
(mg/dL) oul e 184.70+24.4 155.40+53.0 138.00£41.5 154.10+£38.6 168.10+48.3
CE AT 1 5 1 8 4
+ + + + +
T.CHO  earzs 119.90£14.0 125.50429.1 119.40+18.1 105.70+36.7 111.70+31.5
(mg/dL) 8 4 5 7 2
oulga  130.60+34.4  125.90421.3 107.10£26.5 108.70+21.5 107.40+£31.0
(8550 w=w 0 3 7 5 9
+ + + + +
G PR 1260.50£21  1210.40£21 1032.60+18 1041.80+18 1218.00+31
(mg/dL) 6.27 5.37 1.47 9.51 0.94
omlger  1169.70£25 1220.70424  1096.60+19  1146.20+32  1201.40+23
(550~2200) HdET 3.47 2.74 425 438 6.78
BUN S ET  1.5540.19 1.67+0.28 1.72+0.26 1.53+0.35 1.55+0.24
mg/dL vl & 2k
((0 5g/ | 8)) ij: ; 1.60+0.18 1.64+0.21 1.61+0.19 1.53+0.14 1.50+0.15
CREA SAHAYEZT  0.18+0.02  0.17+0.00 0.17+0.01 0.18+0.01 0.18+0.02
mg/dL Bl & 2k
((0 1g/ . 3)) ij: ; 0.18+0.01 0.17£0.00  0.17£0.00  0.18+0.01 0.17+0.00
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=

9. &

C atA o] dos}sbA] ¥s)

Parameters A E A 12} A2 &

Ref G

Re eren)ce roup Day0 Day 1 Day 7 Day 10 Day 14
range
ALT SAHAYET  5.40+£0.97  5.50+0.71 5.30+0.95 5.30+0.48  5.50+0.71
(U/L) 2u) 8-

(15-10) At 5.50+0.97  5.40+0.70  5.10£0.32  5.40+0.70  5.50+0.97
AST P 147.50421.6  154.40420.7 159.00+25.5 142.30+20.1 156.60+17.6
(L) 9 1 6 4 4

omlgeF  157.20£23.7 157.10£222 14820+£24.7 152.80+£30.1 157.60+21.2

(120-300) gy g 5 7 5 4

502.90£115. 475.40+125. 457.60+82.0 416.40+103. 490.50+66.9
ST
ALP 56 06 7 60 3
(U/L) omj e 503.50£106. 487.60£95.7 402.90+77.4 421.80+82.8 481.30+75.3
CE AT 16 1 8 8 7
T-PRO SANET  5.03+0.81 425+0.70  5.03£020 = 4.53+0.71 4.69+0.49
dL Bl & 2k

(3(%;_/ 6)7) 2%]1:; 477+1.04  4.59+0.88  4.86+0.47  4.92+0.42 = 4.89+0.44

ALB S ET  1.90+0.49 1.65+0.36 1.94+0.32 1.73+0.25 1.90+0.28
dL Bl & 2k
(1(‘(’;/ 3)5) 2%]1:; 1.79+0.57 1.66+0.33 1.87+0.33 1.86+0.29  2.00+0.24
T-BIL SAYERT  0.1540.00  0.15£0.00  0.15£0.00  0.15£0.00  0.15+0.00
2H) 8-
(mg/dL) R 0.15£0.00  0.15£0.00  0.15+0.00  0.15+0.00  0.15+0.00
182.90+31.8 179.30433.3 163.80+34.1 147.60+42.1 170.70+33.0
=T
GLU 4 2 7 3 1
(mg/dL) omlgF  192.20+£14.7 181.60£28.6 162.10£37.8 138.40+49.5 187.60+28.0
HdET 0 5 1 3 3
+ + + + +
T.CHO  Sauzs 124.50+17.4 123.70+11.2 115.80£12.9 113.10£17.7 134.90+25.0
(mg/dL) 8 9 8 9 2
oMk 119.50£32.8 128.80£16.6 123.40+17.7 123.80£17.1 122.50420.1
(58~330) HET 1 4 3 1 2
+ + + + +
G P 1208.90425 1159.40+13  1231.00+£20 1153.90£16  1243.40+24
(mg/dL) 7.14 491 2.90 422 5.85
oM 1063.20£19  1272.90+17  1212.10£10  1279.50+£27  1040.30+29
(550~2200) HdET 6.95 9.88 8.34 1.36 5.36
BUN SARET  1.47+0.13 1.60+0.24 1.41+0.03 1.5240.16 1.56+0.29
mg/dL Bl &2k

((o 5g/ | 8)) 2%]1: ; 1.56+0.35 1.54+0.16 1.44+0.07 1.62+0.37 1.50+0.19
CREA SARET 0.19+0.03 0.17£0.00  0.17£0.00  0.17+0.00  0.17+0.00
mg/dL Hl &2k

((0 1g/ . 3)) 2%]1; ; 0.18+0.01 0.17+0.01 0.18+0.02  0.17+0.00  0.18+0.02
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z
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ro 32

- A s AY QF% ’%4 A Al =z 2w 8F A2
2067.1+222.0 vlgl<} 2071.4+294.6 vlelRo. A4z 4§
of =77} 1954.7+323.1 vig]7} JEFH UG 26| &F Ax T
=7 7F 147.2+£814 vigl= 71'_/}_0]-09\C’U% 22 A A0
njely} BREgen, 23 A% % 7dDay 14), 14LMDay 21) 2 219 A(Day 28)011
Z¥7F 94.6457.6, 99.0£53.0 F 141.9£75.1¢] HX =77} #FHAL, SZHEZTl ¥
sto] FolshAl Wkt
- B ®#&9 FAdETH 2W&TF AETY FE AxH HIA=seE 47
1246.3+254.8<} 1263.31604.3U}1ﬂ°iﬂ- AU ETY H2Y] 7t A&EHoRE §
Fol AEZZE BAHe| 14 X F BUA) AEZIG7H 186833009 vel2 B
HAoh 2087 LExTe "@=Y] = 1A 43X F 59.2+45.8 vhewt #EH A,
22k 2 gdDay 7, 22k 242 F 7d(Day 14), 14¢@Day 2D 2 21 A (Day 28)°]
= 7zt 3914323, 6154297, 64.1439.6 2 121.3+47.9v}2] 7} B2E Y
Zaol Hisko] felstA w3ttt
- OB A% A C wAY 28 BT HAs] & 1988.3+306.00kE Fout,
13 2HE % 99.0+614 i ZHAstR, 23 AE g, 23} A% F 73(Day 14),
o

-

14¥9Day 21) 2 21¥9#j(Day 28)¢ A HREr] F7F 27 58.5+57.9, 69.8+47.2,
79.3+585 ¥ 116.1£52.601 oW, SN ZT o vt Fo3tA *FUt.

£ 96, w4 #HE=] & A (k. mhe])
AR5 B (kA CE AR
Al v &2 B &2 H
] sagzr MY oagzz MY cugze e

AET AET AET

SFEAE H 2067.14222.0 2071.44294.6  1246.3+254.8  1263.3+604.3 1833.44237.7 1988.3+306.0

1 133/ 2093.94264.9 1472481477 1399.54264.8 59.24458"  1938.64264.7 99.0+61.47
2} ]7)3; 2175.54252.5  68.5+51.77 1535343522  39.1432.377  1989.74316.2  58.5+57.9™
1 lljfi% 1981442732 94.6+57.6  1376.94339.7 61.5£29.77  2014.6+508.9 69.8+47.2""
=+ 2?3’3 2050.04405.7  99.0+53.077 1424244823  64.1339.67  1899.54289.8  79.3+58.5"
* 2?3’0 1954.74323.1  141.9475.17"  1868.3£309.9  121.3347.9™"  2059.94362.6 116.1+52.6"

**% p <0.001: significantly different from control group
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(Day 7) $oll+= 96.86%, 97.49% <} 97.29%9] 45Eo] Yelytth 13 42 £ 149, 21
g 289A ] 7w HREY] AFEC] 90% ©]/Fel At

97. 2v) &% A2 FIE=7](ed mite) HFSE (41 %)

12k dx %

Bck D0~D2 D7~D9

O0: 13 2m) (D7 23} A=) D14~D16 D21~D23 D28~D30
A &% 92.98 96.86 95.24 95.18 92.76
B &% 95.83 97.49 95.59 95.56 93.59
C 5% 95.29 97.29 96.81 96.15 94.80

Mean+SD 94.70+1.51 97.21+0.32 95.88+0.82 95.63+0.49 93.72+1.03

a2 iﬂaﬁ}% shelaly] slskel AFER AT AD0), 13 4T F 7Day 7). 14
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> 243t

Z
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® 99 A 3% SAAUERT @ & Axgo ks 9 JdF WS
Al T AHHE (%) FZ(g)
18] &-=F 18] &-2F
73 7|7t SANET g;i—}_? At ET Aj}i::
AP A WO
81.9+2.3 81.3£1.5 58.2+1.4 57.9+0.8
(D -6~D 0)
w1
81.242.0 82.5+1.7 58.4+0.9 58.9+0.7"
(D1~D7)
W2
i 85.0+2.3" 83.7+2.7 59.5+0.7 59.5+0.4"
2} (D8~D14)
W3 sk
Ak 85.4+1.2" 86.0+£2.4" 58.7+0.5 60.3+0.6"""
(D15 ~D21)
iz W4
86.0+1.8" 85.3+3.6" 60.1+0.7% 60.7+0.4"*
=  (D21~D28)
5
W5
87.3+£1.9"# 88.342. 2% 60.5+0.6™ 60.8+0.6™*
(D29~D35)
% p <0.001: significantly different from the control group.
# p <0.05, ## p <0.01, ### p <0.001: significantly different from the day before treatment.
105 =
| #— Farm A control
®— Farm A IX treatment
100 <
- 95 =
E 90 - . @ ? " o m
g - R om . ] o b.-l.|.-:-':'--l._x,’. W S
= 80 ' . W ma” Ty o7\ Je "
| ] | ] L} L L]
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70 —T
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15t treatment 2nd treatment Days

19 34. Egg production change of 1x treatment group in farm A during the experimental
period
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# 100. B % S 9 19 & X9 4eEs 2 dF W
AT A (%) +3(g)
1H) &2 1H) &2
73 77t AU ET R Sach B R
A A4 wWo
86.2+1.4 86.0+2.7 58.2+0.6 58.44+0.5
(D -6~D 0)
W1
87.7+1.7 88.7+1.6" 58.6+0.4 59.1+0.5"
(D1~D7)
W2
i 87.0£2.5 85.4+3.2 59.2+0.5" 59.4+0.5"
2 (D8~D14)
W3
A 86.0+3.6 86.0+1.4 59.3+0.8" 59.5+0.6"
(D15 ~D21)
'\:—JI:_ W4 *kk
86.5+2.6 86.6+3.2 60.0+0.4" 60.9+0.4""##
z  (D217D28)
W5
85.943.5 85.5+1.8 60.8+0.9" 60.9+0.6"
(D29~D35)
% p <0.001: significantly different from the control group.
# p <0.05, ## p <0.01, ### p <0.001: significantly different from the day before treatment.
105 =
—8— Farm B control
®— Farm B 1x treatment
100
= %1
é 90 4 i " :___.__x - . _.,'\.‘ 4 e i : A '
2 ./, AN AR ‘ o X\ ot N\ AW
g ‘-.',-"_l- . . ""'“l /e \ o . ";o * A 'fl ¢ = b
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L5t treatment 2nd treatment

13 35. Egg production change of 1x treatment group of farm B during the experimental

period
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B3 77 FAHET NS, sARET e
A A WO
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(D -6~D 0)
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=  (D21~D28)
5
W5
88.4+1.6" 89.7+1.8" 60.3+0.4" 60.5+0.6™*
(D29~D35)
* p <0.05: significantly different from the control group.
# p <0.05, ## p <0.01, ### p <0.001: significantly different from the day before treatment.
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19 36. Egg production change of 1x treatment in farm C during the experimental
period
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1847.0£351.97}&1 oy, 1

742}

A AE F 156.6+66.3 vlEl 2 ZAcRa, 23 A% 9 7Y, 149 2 219749 3
o SRAE7|¢7F 22 137.4+52.3, 138.6+81.8, 132.9+76.8 2 148.5+86.3°0] oM,
sAZT vlsle {FosHA Yokt
® 102. 8E H=r] 4+ He (&9 =mta)
AR (EFED) BE (%) CEZ(EHEH)
A3 ez EE  exyuzx  IEF sAgx 1MEF
T dEF i xS i AT
ormaz 7 2067.éi222 2086.2i308 1246.;1254 1326.2i 08 1833.21237 1847.8i351
2093.9£264 244.6+152.3 1399.5£264 124.4458.7 1938.6£264 156.6:66.3
1 Day 0N2 9 EE S 8 EE TS 7 EETS
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X]' Day 7,\,9 5 sk 2 * 2 sk
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14~16 2 o 7 o 9 o
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= 2123 7 o 3 o 8 o
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T 28~30 1 o 9 o 6 *“

*¥*% p <0.001: significantly different from control group
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