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1. Summary

In fiscal 2005, the Japan Ministry of the Environment (MOE) initiated a project
entitled “Survey and Establishment of Methods for the Risk Assessment of
Pesticide Spray Drift,” and has been engaged in research for the purpose of
establishing methods for human health risk assessment and management of pesticides
spray drift that occurs from pesticide application for maintenance of trees and shrubs
in urban streets and parks.

In order to establish effective, science-based methods for the risk assessment and
management of spray drift, it is important to conduct an appropriate risk assessment
based on an evaluation of both measured in-use exposure levels and the toxicological
characteristics of the pesticide.

Consequently, since fiscal 2007, MOE has undertaken the literature searches and has
commissioned inhalation toxicity studies on three organophosphorus pesticides,
fenitrothion, trichlorfon and isoxathion which are frequently used for trees and shrubs
in urban streets and parks for the prevention of pests.

Based on the data and information obtained from the literature searches and
toxicological studies, assessed values of airborne pesticide concentrations were
individually determined as a measure to support the effective management of the risk
on human health from the spray drift of chemicals as follows:

Fenitrothion, 0.01 mg/m®
Trichlorfon, 0.07 mg/m?
Isoxathion, 0.007 mg/m?

These assessed values will be used as a scientific basis for establishing off limit areas
and off limit periods during and following pesticide application in “Control
Manual for Pests of Trees and Weeds in Parks and Streets” which will be compiled
in the above-mentioned “Survey and Establishment of Methods for the Risk
Assessment of Pesticide Spray Drift.”
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PE, Btee B R, IR S OV BRARRR PRI A & S50 L 7o, ARk BRI 3 5 52
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2. Zx=hFuaFF U 3ARKY U RBERATHY 2 ) R T T —BiENEL
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MR AE T, 2 20%Lh EOFHE KON 8 mg/m® BEOMERECTHRIMER= U >
T AT T —BIEMEICHFRAE T, 2> 20%L EOENRGED S &n
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B A IR 2k 18, 401-405 (1988)

7z= brFtrOBEERBEONE

=]

ER LTRSS AR LR EHE

(FBFI634E 2 A 20 BZH)
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i 1§ =&
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HBATHD., TORBEAR7 P REL, BRATHE
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k24 O, O-dimethyl O-(3-methyl-4-nitrophenyl)-
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< . CH“O)g—o NO
WER CH30 2
CHy
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R b TFrEEoRG-E L BB AMRREE
HE (d#): 1.333
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® i
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YR, AR, vHF, e, VREOBETBRE, A
$ A v ORE - HREE LB THEPHEL b, 72~
96 FEEIEIC I B 5 U TR O R b5, R, #
~HHEEh, 2 HREHMOEST X - TR TOL
BHOREIRED bRy, R I FAVEREORSE LK
BoR, HEherELLTO-27 1 E0BET -

13

THERLERAF A L7 2/ 2 VL Y v EOEEN
BHZL L = p-nitro-m-cresol L FOFLMHEB T T Fh bD
REEIEELTED, AIFF VBB EASRERR
v, AIFFVIERTRIEIN T ) VAT 5 —
EIHEERERESR i 4%V VREDLDLD, RIiFEY
VIZAIFA VIS X BREPHICMRH - DFEHhD
T EHMbRhT5. KB ¥ OBEETIEA
3FFVvETFHO= b eBRELIRTT I /A 54
vHMET S (FERILSE 1969 4B, 1976 4F, 1978 4F)1D,

BAMEERER

B By LD (mg/ke)
Sy b ¥ B 330(H) 800(HE) MR 1972
# gt 800(HE) 12000M) p ”
B T 840(Ht) 1300(i) p p
MEREY  148(HE) 461 (HE) i ”
% A* MEMEEL S >2210 w 1986
<wA £ O 1030(#E) 1040(fHE) » 1972

E K ffEsE - & >2500 ¥ »
B F 1350(Ht) 1530(if) p p
BBl 464CHE)  530(HE) ” ”

* LCso (mg/m®, 4 BFEE)

AT FA VL HPBIMERDOT F A2 Y v R
75— (AchE) fEERESL 7T+ 2 ) v,
REHCERTS. SABOR I 574+ B LD,
AchE [RECHD  fEll, I, MisiEriEms, R,
MRS, PR CAVBEIRED, BEUAR
HET 5.

TSNS LU TV ILE—EHRER
1. FEgeRER
A3 FF v IEMAE 0.1ml % 6 o New Zealand White
RUSFIEBRT S E, IBERCSBEOEECT
Mg D72 24 BB REE LT, AERITE
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25 MEFI634E5 R

B ihote. ARV ECEB LA 3EOR
T SR RICXERD bR s o i (ERES 1981
).

A I F 4 v ]FEMA&0.5ml # 6 PLd> New Zealand White
FoFFOWH ORI 24 Rl it X ®ich, LR
FE & ORURERD DT REREM v EHE X
ie (RS 1981 48).

2. HBEEERER

AIFFVYD1%, 5% 2 — VI S ABERHECTL Y
b 7% Hartley B2 o M2 0.1ml 3598 HIZ 10
BIEPRESHL, YHRCRABED 2 - v 1 A EKE K
HEHLH L7 2 b VIR EHCERLTERLE
25, WIThOEE A b EERISILERD bhith o i,
—7F, BHERIR & L TCHW: 2,4-dinitrobenzene T35S
I, BB bMERRICHED bht (FERE
£ 1972 4E).

3. 2BTT747FL—HRE

MeHE R 15 P/ Hartley o2 L&y b A, 226 B &
OF 688 mg/m® DGHEED R I 4 vREEAER, 1 H 2R
M, 7 HEBRARE L. BRREBEO 1 EMBCE
R UKRPEECTRAIRSBRE Lich, A LREIE
REBDbREr-t. —F, BERRE LCAVIH
HHRD a-7 3 3 — ETRREE, B S OER
R LEFAIMFET L (BRI 1977 ).

EBEERESERR

BPERBIC IS\ Tk 500 meg/kg (MERR 8 0 S MR 1D
LDso ) D A 3 54 v % 16 PBEOMER IR 3 BRI
RT2EEOREL, BEERKC LR LA S PHERY
atropine t pyridine-2-aldoxime methiodide CEff X4
SRR L. BHEWEE LT tri-O-cresyl phosphate
(TOCP) #fl\fe. HAMRBR TSN LDso [0
1/15 & @ 33.4 mg/kg/day 35 X O 1/30 £ @ 16.7 mg/kg/
day DA 3 57 v 8 33/ 5F O M B B E R 4 BEZED
BELE. WThORRIZEWTS R I 54 VIREHT
HIEBRREL s & O TSR 7B M PR R MRIERILGR D B
e, B, TEiE LU0 Hematoxylin-Eosin %
&, Luxol fast blue Zefa i 1 A HHEESEAREC LW
THRFRRED bhichote, —7, TOCP & 1 ElHL
LB s 10~14 HECED 7 MM RERZ R L
TR E ), FREARANCH LEHERS LUF
Bo:, RMBEErEs (BRI 197549, 1977
4E).

WZ FRIT 1L peurotoxic esterase(NTE) & 21X h % B
ENFEL, - OFBERENY 5% I LIEET5LEY

14

ILBIENE MBS TR T L SR T 5. 500 mgfkg DA
A VvEHREBCEARETS L, 2 BEORKO AchE
13 78% FEE X 5 2%, NTE OEERL 8% & X35
INE D T2, —F, 500 mefkg ¢ TOCP #5412 X % AchE
BHSEEEVE 14% L/NEhoichs, NTE 13 97% AHE S
e (EXRALZE 19794E)%.

LERERE

1. BETRATEERR

1) Ames G5

Salmonella typhimurium @ TA 1535, TA 100, TA
1537, TA 1538, TA 98 D &#E X K Escherichia
coli © WP2her B4 - PCBCHE LT » FHHE
PCHEERER SO9Mix) OFET  LIRIEFEETI
YLEE 10~5000 pgfplate T2 I FF vAIEIR T 5 L5
DEREERGELXR~NL. TOER »~ 3174k
S5-9 Mix OFEORE Do b3 TA 100 Ll A OBk
TREREEGR NS, BRERMS RS b
o 7z, TA 100 BRI B\ THE, & {1 S99 Mix OfFfEFC
b ER T R&R 0N (8 140 revertants/nmol)
DB B (FERES: 19834F). & it A 5+
A vAFo= b+ v TAL00 o325 Y 7 @ nitrore-
ductase I k- CTEITLEN, FOEEETLRBEDT
RETHEEREL bR DT, UToRRETT-
#=. Nitroreductase {EfE A k&, 22 4 OFEMERER
B U TR E R R T TA 100 B0 28 Bk & fEB
L, COBRKXECTA I F4 v ORRERELTEN
5 &, S9Mix BEOEFEC LB TERME ThH- k.
Dz kb TALO BtREIhWCHRERGROR
Bt TA 100 #£A43%0 nitroreductase 1 ET5 L% %
Bhic (FERILF 1983 4F).

2) FEALEhpREEMRE

F A4 ==K« ~aRA X —fifi Bk OREEMR (V79)
# Ly, 6-thioguanine fif 4 M 0 MR REIEL LT
P 105~3x 1074 M TR I F4 VHIRTHRETRRE
RBHERAI LB, S9Mix FEOHELCH D LT
Bt Tdh ot (FERILE 1986 4F).

2. REREEFRERR

1) In vivo Jefa fhBHE AR

. 6T%/B o ICR e~ v AT 200, 400, 800mg/kg ™
AIFAVvEEBRARS L6 24, 48RHER, 615/
2 SD FRMES » bz 100, 400, 800 mg/kg DA I F 4
vEREO®RSEL 6, 24, 8RR, b, 20, 40,
80 mgikg/day oA 3 F A & @k S5 HiEl, SD REES »
MCEOHRE LIRS 5 6 EEe, Thih it
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BUWEAY (F U A AR NBEBELR e, i
NOBET S BIEXNBEE & NE B o R RE O n
EEB bR oo (ER{LSE 198248).

2) NEEER B

200, 400, 800 mglkg d A I FA4 v 6 PE/#ED ICR
R~ v A NS U, 24 B B8 5§ kA
EHMUBE L. 20BER, A5+ Vi MNESER
BRI bivii - te (BER{LEE 1982 4F).

3) EEEEIERR

AdFAvEICRFZ<=v A (121E) T 20, 200mg/
kg/day OFEC, ¥%, SDREET » b (121) & 2
7, 20 mgfkg/day O THEEE S5 B, #EOHE5 L k.
FOH% BB oo TRBA LML 1:3 (v R) ¥
i 1:2 (5 1) OEETHE SR, LOKBE, W
Th OB s T HIERE, FHEH, B - HIIFER
#, BUHERCNBHEIFAETHY, A IFI VI
BYHEIEIERIIRD bhvioh ot (EREEE 1975 48).
3. DNA iE{Ei

1) Rec-assay

Bacillus subtilis ¢ il S B EEE (HL7) ¢k
1Bk (M-45) % B\, EBEF 0.26~26 mg/disk T2 1+
F v a3 DNA 8544, rec-assay I et L7z, +
DFER, WThOREC R\ T HERCAT LT
B bR - o ()RR IEIIERT 1083 ).

2) kG SRR B

ICR %~ v 2 OJRHIEMR X v B - fkag 10-5~10—M
DAIFAVYTSIMix EETH D VCILIEFELET TS
R L, DABEE L Cllithifa o B EE
RN FOHER, AiFdF vz ofEY LRIR
fehrote (HERIEEE 1980 4F).

SRR

HRE0~24TEDOSDREFER T » 123,88 LT 25mg/
kg DA I FAVEER6 B 615 HECHERRARE
L, FE4R 20 H RClF0NE, RS L OFRET Y
BRELK. TOERE, AIF+FvEEoTholics
WS ERE, IRFRTR, Wbk ICRFEELRED
A7 2A—Z—IHBERERST, Y, Ak XOEK
DOREOCEE L HBERICLE Xk o%. o, 25mg/
ke DA I FF vEHRE LB CIHIBRIDHEER YD
RERERERL, GEHME . (Hazeton
Laboratories 1987 4£).

£ Bt 13~16 PE New Zealand White BITHE 7 4-F 12
AIFAVE 3, 10 BIT 30mg/kg DFECHIET A
7B 19 HETHEAROEE L. ER 29 B BeifFo

15

"%, AR LOEBRORELHRE LY. TOKR, <
1 FAVEHEOWTROBIL B\ T b EER, BFET
X, HERICRFEELEDAS 2 — 5 —CREIN:
<, ErFAFOsE, Wi L OVERRE OME & 1B
RIIWBHE L RAETH o7, ok, 0mglke HEHD
R AR INOME 3 L O, RELE B s
DR BN 2B ® bR i (Hazleton Laboratories 1987
).
DEDXIBETy b ETv eV RRT, A is
F v OBBRC T ERAE LM CRD bR AR E
WTh R, AR B L ORFoXT
FIRED bhinh o7,

BERIERER

SD%Zw b Ol 10, 30 3 X0 100 ppm D X 3
FF v EUEMNPER XS, 3EROBENRREYT
Teofz, FMAT L 2 BEIOREE TRV, H2@ED
REL X Y BB O— AR K OWEM & LCHW
fo (Fia 857000 Po ClX &5 L S HE 15 PU & i 30 PU
RV, ThBED Po, Pi, P Gl 10 T & 20 1T
TRV, EeFy #B5RE0R, A IF+VORE
583 150 ppm & L), Po, Pi, Py mownTidsET
X, @mE, BEE, A ZHLEET5E, HE
R, DB EFN, Fia~Fip oW T AR, 245
R OAER, AR OEER (BER), #E (L
24 Rl X OBERLE) 2T NF. F fo Fip~Faa DR
1/3, Fap D 12 oW TR B T2 2 L dhic
m R & R OMERES 5 TR o\ TR EE S
ALY T -7, £0BE, Pt Py CRESEER
VAR ORINMFEIER RS bt SME, ¥R
Wik ot Fie, IEIRSE, S8R, Fo¥, 24 B
BoFoLER, FoMNELECIIARRERBRUETR §
FAVESIC LI HEERRD LR, Linl, B
BRI AEE a2 Fua~Fu) ¥R LCERR
&<, o GENRREREN O (Fu, Fua
For) &M (Fuyy Fon) @ WTHBREL, Fip Dt
L BN T L IEWEA SRS b, —F, BEELFO
Bk L0 Fop OREARNEOTE L 17 BB O -
HBOBRBEHBYEHREC I TIIA § F4 VSRR
AT 5T D g otz. DEOEERD, X3
FA VIR EEH A WHE S 100 ppm % L
<k 150 ppm DPE CIIRBRICET OFEL 52 5
A5, 30 ppm DU F TR EEL R X kv LS
X iz (Hazleton Laboratories 1974 4E).



404 BFRREFELE

W13%

®2E HfM634ES5 A

EREEERER

1. B A

BRE10~12TE/D ICR ey AR IVUSDFHET » b
WAIFF VDI A E 2, 7, 15, 62mg/m? O& ik
Ec1H 2, e A, 4BHEEREL . 62 mg/m?
HEOHEHED 5 » + C DL BEORIE & RRENRBD D
h, 15mg/md L s\ CikifE, mEkds X 0o =
) v=AF 7 -+t (chE) OFENZRD bhien’, hHE,
M, mEdFs P OHRBEEEOSRE TILEY
3ER® b o fo, chE BEXIEFE L L TRPERT
7mg/m?® L3 % Hhie (ERZ 1975 4).

2. & ;4

5 TG/t /EE 0 New Zealand White 5% v ¥ O H T
= 10, 50, 250, 500 mg/kg ® = 3 FA4 % 1 H 6 B,
% 21 B 8 X 27, 500 mg/kg BECRENR, HR{E,
Tl & PR, #5685 3 U GOEELE
B bhieh, EMEG, AR, BEER SRFORAE,
MR beriE, IRARER, W, WEARENRE
ERWTURA I F4 vESREET A E L ed - .
i, MER, W4 chE BHEAIRE & U CEPBER L 50mg/
kg/day & ¥ Xt (Huntingdon Research Centre 1987
). :

3. & o

LEEMERE 15 V5D Wistar 85 o bz 10, 30, 150 ppm
DA IFAVESTEBY 65 ARSE 2%, 150 ppm D
A FF VERE LCERCERROBACH 5 —dtk
DEEMINMEIAED Sivie, —RER EEE, B
B, mMEEERE, mEEFnnE, R BSE
B, FEESFORBCS ULV TFhOBC b bal
BECIAEMIRED bhihoie. A I FFVvEER
X b méf (£8), mER (30 ppm LA L) ¥ X OB (30 ppm
LLE) @ chE #EEIN T (FEREE 1975 )9,

RS ERER

1. 5 « b

SD%S o bRHAVEA I+ Y OBBRRCEL
Fia (50~60 T5/1/#) = 10, 30, 100 ppm © & I F 74
VSR Y 2 Eicbic o TRAS Y, BimiL
RIEER R, —HoBp (10 TB/4 /7)) (EARR
1EBeHEERE 2 T 70> 7. HED 30 3 XU 100 ppm
BERCESRE OB E KT LHED 100 ppm F5FIC
HEAEEEINIEN E ek 52 BRI B WTR
B HRea, g, RERTRE THBELIAETH
St TR, —BSEk, 13, 26, 52, 104 BiT{Tie-

16

ToMPEEARE, MEAERRE s T O REE, 81,
104 Befr i - RPHEMRE, BRER, 3K, REE
R EIL BT, A I ++vHLEciERT 5%k
RREDHLRT, FEEELES bRk, —F,
0, 2, 4, 8, 13, 26, 92, 10438 CHIE LA}k chE E#:
7o BN 52, 104 B THIE L7cid chE Bl A ¢ #4
VIREWHBE L THENED bhi. Mk chE tiig
PEvZ, JfER - chE -¢it 100 ppm BT © HEHENE,
3% b7z (Hazleton Laboratories 1974 48),

A 3 F A4 v D chE B~ BELH~L BT, #5
15 P/ M/ #E> Wistar 52 $ o b2 2.5, 5, 10 ppm DA
$FAVEGUERNY 2 AR b, THRASE, &
LBEMATE 2, 4, 6, 8, 12, 16, 20, 24, 42, 68, 923§
I D chE FE#: % JSE Lic. B chE {Ei#kix 92 8w
WE L7, mu#f chE 12 5 ppm F €A Z P
PRE S 7=, LIBIETE L. 10 ppm B CrioARE /el
ERBAB bR, MK & PO chE iy, WFhoET
LEHER RS bhvledh o 7e (ERRZE 1975 4)%.

2. v 7 R

ETEMEE T R Fh 50 Pied ICR F= & 21 30, 100,
200 ppm (£ 5-BHATE 2 BRI zhZh 0, 30, 100 ppm)
DA FA VRS 78 BEChi - TER X,
REEAHAA~C. —BIER, TR, 4fE, 288X
ORI TR T 7o - e BRH RS, BEER, K,
FREHBFOREC S WL, A3 ++ vEEridET
HZEMIACEER T, REEER T -EERSI I
(Hazleton Laboratories 1975 ),

3. 4 4

GVE/¥:/BED E — # AR 5, 10, 50 ppm DA 3 F5F
viatefiEy 1ERCbh - CTiEA g, S8, 2
B, FEToSR, A, HEE, 3, 6, 1227 KB E i
Li-ERlsnoteds, 4, 8, 13, 17, 21, 26, 39, 52 B
MR L A MR, MEECFERNRERS LU
RidE, WHRER, Rk RBEESRFENRECKS T
A3 FFVEECEE LB ERED b o to. —
75, 4, 8, 13, 17, 21, 26, 39, 52 BEBECER L
FoIfiFE D chE (EHIIE 3 X OREK T R 2 LAl
chE EHRIE I B\ Tk, 50 ppm # 58 o miE chE ©
LMA I F4 Vi L b HE X T\ (International
Research and Development Inc. 1986 42).

ZHMEHEF R PR 6 ED ¥ — LRz 30, 100, 200
ppm DA I FAvEREUHEAMY 2EH b TER
Xarde, 200 ppm B EBED 1 PO AR R IME 2358
B HRADHRT, —BHER, TR, #4E 0, 3, 6
9, 12, 24 7 BEEEBIICIT - e MREHHRE, MKE
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LB s T ORKRE, HRER, R REAEST
BBECRV TR § F4 vHEBEETAEIZED
Shiehote. —F, 6 12, 15, 18, 24 7 H BER
PUE Lcifii ® chE 35 X OVRBRK TR RIE L 22
chE 1T A § #4 v B HEE Ui JEEARD S,
4 chE Cid 3T 0 5BEC, MmER chE ¢k 100 ppm
P Eo#EERT, ¥ chE Tk 200 ppm ¥ 53 CHHEAR
Z. 5k (Industrial BIO-TEST Laboratories 1974 £E),

= #

A 3 F A VI RLEMD DRI TR IR - SR
, BECEANEERIRE, A 354 vOaEERT
HEgeEs <, BReEFoxT5—RpEERzhth
QIR IO TH T, HIFRIERSEH 757 4
S v —HITRD by, A FF VIRITEIEM R
BIEZERD bR, BERAMDEEIMES v, Bk
& B, FO, BEbUCRBARE
I ATANENRE, KLU, b, =Y ALRLUA
REFGicBEEER RISV TY, chE HELA
i3, RIFAVRILAEEREDLAT, REELED
L.

DEorsraisdyoBHFE0BET chE B
EBoRLELZ RS, BEFILME chE LK<
B hiiend, Mg chE HERD 7 25 2 Y VIEE
TR GHESY R L T EAmbhTs b, M
42 chE BB LAWHEBR OB L i ) 2 Th, BHEREK
HEERIL X RTwb. —F, mER chE FBi sk
O AchE E#w R L T\ 5 & & & BIEK chE fHE%
BFEY VLA O X 5 fedl chE & 0 # # O iREicT~
ETHhDEIRTVED (RAIFFVYEDNWTDH, HE
SERFE BT M8 chE ik { AchE BHELHEBIL T
B EPBRATWDY, Zo@EAH»S, NOAEL (No-
Observed-Adverse-Effect-Level) D& MEA Ehie®,

=
A

17

LizMe T, AIFFVvoBEEHABTETS
NOAEL 1z 5 » 22Tk 10 ppm (0.5 mg/kg/day #
WEY, A R0k 30 ppm (0.75 me/kg/day HY &)
EELZDbRD.

AT FFVIIEMICEL ACRO 2 4 F o VELE
HA BB LCLSK, KHEEOEYR L OERCHER A
KEhitc, A4 v ORFREMEIICK, EH, RE,
BERIOECH LT, Wihd 0.2ppm HERESRT
W5,

A3 F A VIIREN BB O—DTHD, LORE
e, PURMEOW L EER I OHERER & LTARAR
REHD—D L Tp TV 5.

H&t
LR TRER SRR RS
T 103 R HEhRK AL 2-7-9 ERARGE

5 B X B

J. Miyamoto: “‘Residue Reviews,”” ed. by F. A.
Gunther, Vol. 25, Springer-Verlag, Berlin, Heider-
berg and New York, pp. 251-264, 1969
J. Miyamoto, K. Mihara & S. Hosckawa:
cide Sci. 1, 9 (1976)

Y. Okuno, Y. Misaki & J. Miyamoto:
Sci. 8, 233 (1978)

Y. Okuno & J. Miyamoto:
H. Ohshita & J. Miyamoto:
29, 2721 (1980)

H. Kohda & J. Miyamoto: BFHiEM% 40, 38 (1975)
FAO/WHOQO: <Pesticide Residues in Food—1982,"’
FAQO Plant Production and Protection Paper 46, p.
6, 1983

FAO/WHQ: <Pesticide Residues in Food—1986,”’
FAQO Plant Production and Protection Paper 77, p.
2, 1987

2) J. Pesti-

3) J. Pesticide

By Bt 40, 49 (1975)

5) Biochem. Pharmacol.

6)

8)



4. 2 R/ V4
4. 2. 1 #&EX DB E SO R

o on c 0y F ik : 2574 O
CHO—P—CH—C—Cl MR 83-84°C WAL : 100°C

ZRRE 1 2.1X104Pa (207C)

4. 2. 2 HAEBER

BREEA MR 17 I I E L7 TRIBIRICE T 248, A% Tolh
PREZREFHA ) OFER. HEECARLEOHE IR A EE NSV EK L
LT Rk 20 AEEEIC B WTIE, RUZ koI y MoBiF5 28 Hi4 Y

BEWNEMERBRZ ER L, £ OEREELTHE LT,
ﬁﬁﬁi\mxo?xhﬁ4P?4/mz_ﬁML PR E R GRE 3 REL
XPRERE L BEOFT 4 BE T, AHEMEREE & 1088 L, 5380 ILEZS:ﬁHb\f_O B
BoOG1E, M) 7 aR KERO I A M4 1 A 6K, 1085 AT 28 A
M (4. eI BRI T TRANISETLZ ck k0T otn, B
Q%Fi MERMEL & 0 GePMEREE) . 10, 30, 100 mg/m® & L7z, BI%R, AL L
. RCRREOBIEE, KELOEAEOWE, MM, kA LT
E\ TeFNal) AT T —BEEORE, Uo7y FORlE, F
B, Dgs EEHE, WERAEARERAE L IR O b U 7 vk CRE (R
Rtz Ete) OWEEIT-T=,

P58 (10 mg/m3BE. 30 mg/m* BE. 100 mg/m*BE) DOWAF v o X—N kY
7 v LR PR E ORI, 10.0, 30.2, 101.0 mg/m®, I A MR DZEKE S
FHIEEFAME (MMAD) & SRR EZog 1%, 1.8~28 um, 1.9~21Th
D, OECD 7 A " A KT A > 412 OILUEE (MMAD : 1~3um, og: 15~
3.00 N CTHoT-,

U ZanRrOIEL BOMER, BOLTITALNT, —BIRIEDEIEL,
RE LK OB EORIE, MEFERIRE, mKELFEHRE, VBRI 7 2y
~NOWE, FIRBlE, lEasEEOWUE K OYREERTFIMmAETIE, N rL
VEOE: 257 BV oY (W N [ = € NV g WA RSN e

FRIMER, MER R OO T EFral) o AT 7 —BiEEORIE T, #it
LHNCH B RIEEOR TS, TR e 5 R, e RiME<T 30 mg/m?
VL EOREC, #ETIEAN & mE T 30 mg/m* LA EDOREC A LN, ZRHD I b,
KD 100 mg/m* BEDOFRMER T £ F =) e 27 7 —PiEME T, 20
HET, 12 20%LL EDORE 25%DTEMHART) BNAbivie, Z0Z{k%E WHO
DA RTA L TrasiicmEwBElE 2, ARBRICBITA M) 7Lk 0
7w MR 2 4 BEERAE T XL 2 EEEE (NOAEC) (X, ARILEkD T+

* EBMFEE L VR BRERMEZ T A7 U7 (http://www.inchem.org/pages/ehc.html)
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tFLa) 2R T T —BEEA~ORE L RARA R LT, HET 30
mg/m’, MET 100 mg/m’® TH 5 & Hr L7-,

MIEF D BV 27 vk o A3HED 30 mg/m® LA EORE, MO 2R E R BB &
. B SN EIIMED TR E o7, 72, 100 mg/m® BECIRMEREE &
EEWNS MY Za R r RIS REREESMO S NEETH -T2,
FTEREH THD 22-V 7t =)LV AF IR AT = A ~ (DDVP) XM
ELWTHOBEERENS bR ShinhoT,

4. 2. 3  HwEHSIZBT HE

ARFFPEBSIT BV TRAE S, SR S av7z Ry ) S5ERG ke AR
NAFT veAi5E % —I12XD SD 7 v b (—BEERES 10 D) 2 v
28 HIRER AFEMBR GBS 1 B 6 BfE. 108 5 AT &,
E< BB - 0, 10, 30 XN 100 mg/m’, #4% - MAETEE : AL O fBIRTE,
(RE, BAEE, MRPIRAE, KA PR, FRiEk - & OO 7 &
Fral) A7 7 —BEE, MK - FRLOWMEDO YV o 88kY- 7' > b
HURARRAS, MR OB, 2009 4E,) 2BV T, 100 mg/m’ FEOME
THRMEK= U 27 7 —BIEMRICHEHFRICA E T, 23 20%LL EOBHE RN
BN E0E, EHEMERE (NOAEC) ZMET 30 mg/m’, #T 100 mg/m’
L7z,

728, STERRA IS B W TR O R B ~ DO B TR b e o Tz
(Bl#E 2 Z 1),

19



(B4R 2)
EAHELAEE AR BT ERA AN e BEERAT TN (EH154)

(EH1 5 ERESHRE)
6. hY s mAkY

1. BB% - FY 7 aAdky (trichlorfon)

3. fERR O - |
I 573+ CiHsClO4P

ANTE 25744

USRS « 154g/L(20°C)

OH .
e B DB : logPw=0.52
° ﬂaO | | FEE 1 7.8X10%mmHg (20°C) -

(=B —HRHERLD)

4. WRIY « 555 - ARE - PR .
(1) & - o o

AIOWIN, 5375, RERUHHELEHR TRED TR, ¥ CERWCE
0 (26melkg) BEIC L ARRICHV T, REFREDTmaxtd 1~ 3 FER. Croax
113916pg eq /g TH Y . 24RRARRE THREB R 1ugeq. IgRELIT & itoto < N
A% FAVERD (6.20mgE) BEICEARBICBVT, BREBIRICTT
188mglkg\ B To8me/ketR it & 41, 4 FERIHRICIXTERRE T6. dmglkg. 1.6mg/kg

g biTe, TildfB0s &E A b, THDET (25mg/kg) BB
T, Mg, RO/ eBA FY F ikl OBER, 1 H%"Fa'ﬁfﬁ iﬁi‘ﬁc‘:
. FhLENS~10meg/ks. Gmglkg&UBNBmg/kg'C% D, 24BFfIEIC
FNTHTHRIHRALIT L A ﬁ%@i%ﬁ;ﬂ%ﬁi‘f;‘ FARD 2 UJIf'J‘ ,/\ '
CFRAFADT TR A DAFANA FRFURAT m— b AFANA FR
FukATe—h, VVBRRI) 7oz d )=V ThHD, ?WR%%ML
E (6.2mg/L) HBERBRILIBWVWT, 0. 5T 4 E“—Ffw‘ﬂ?“ﬁf’)ﬁ-‘?\? DR DA
e LT, TAFVEY 4 1 ik 534, 8ppm K UM4.0ppm, FAFND I
JI/‘J'7<73>21ppm)520‘10ppm S AF A FaFf YRR T =— b 535ppmK
48ppm. AFANA FOFUVERAT = — ]~73>14ppm252[)\18ppm U oERLS
22ppm B U21ppm, SRFEEREZH0.60FRHE D73, bppmiad b b,

AT IR B PR S 41, 3% BV e REBR T AEORRREED
66% 1T 128 B LI PRIC R Iz Bl STV D <y ADED (6.2mgllt) B
HERIZBV T, E OB EEOTO% N1 2B ML ER RIS SN S,

AT EFAOBERRE TP/ o AR ANER L, JHIC R Y ChERE D

20



ARELA L SATVE, FROT7 4 OF THRERRT, MREUT/NBIZR
5T nARADRER, #5304%, MK T5~1mgkg, /NBTO3~
OﬁmM@&%%kﬁD\3%@&Lﬁﬁ&@ﬁu?kﬁéy EELRRBERE
X, BAFAL, V- REREOUN, V7 aARAEER LEZATVO
WA TH B, (1992FWHOUPCS)H#E, 19715 IMPREE)

'(z)ﬁ%

FEPEWERERE T, TELABPRIY I oARREEBE L TERTEY

RFRsA RESFVERAT 2= b, AFNNA R URAT 22— PROY &~
BThs, itﬁ@%ﬁhﬁ%%&%btﬁ&%ﬁf EPCTORBER~T
LA, E"i‘fJGﬁT%#i/iﬁ’;ilf/\/f f“j/?'/'i‘27m~—- FRTRB- ﬁ/lx::r/ﬁ?
—¥CHRENDRBRBELTHY ., %ﬁ%%hm%n%nﬁéﬁ%hwoB
14.7% % U'35.0% MM & h 5, HBEIE27.5%TH B, '

b= hEE MY T RNMEY, %J&mw$¢/mw2ﬁmm&n7~w®m
BEICRRELCE DA, %JﬁmmT/Wﬁ%ﬁﬁiD%FJQEWIﬁ/“
wlﬁﬁm&w7~»®%%ﬁ§®ﬁmﬁw . '

5. ek :
(1) HEE&ESHRER
BERE mLDf,of:t R ‘(‘680~730mg/kg Ty 1~ T540~630mg/kg¢‘: &

- ZbhB,

(2)&@&%/%#&&%& o
CDlvvz%mwtﬁﬁ(&msmozwmmm)&a Y394 B

ZEH AMERBRIZEB VT, zmwmnﬁﬁﬁmwmffmﬁcmmﬁﬁmﬁT
mfmcmwﬁim&T\mwmnukﬁﬁﬁ®%TMCMM%ﬁ®ﬁ?w )
Livsd, BHAAMERRD IR,
- FB30 ¥ bEAWEIESE (50, 250, 500, ummmm)ﬁﬁ l624ﬁ
BREORERERRIZSVNT, 1mmmm%§ﬁ®M%rém¢(mEE&m
ETFAEDHND, FARBROERE iiﬁi500ppm (2. 5mg/kg/day) LEZ bR
-
 Fischer 7 v FERAVWIZIREE (1_00,. 300, 1000“51750131)]31) BEiCLB524
% B ORERE /EHNAERERBRICE T, 1750ppm BEHOMBETHE
BEIRE], BTRUVE L E BRI N R UFRMER ChE EEDET, /MEO
@%mﬁu_ﬁﬁﬁ\ﬁfﬁm\@i & VRIS B EMIBIEN, MTHOE
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A geRE R U 5 T.Chol HANS, 300ppm B SR ORET M F T.Chol MK
VBEORREENDD bhi, FRBROEFHEER IOOppm (4. 4mg/kg/day)
ThHLELLND.
" Fischer 7 v &AW IIEEE (2500ppm) #EIT X Z'D 24 jJFJ @E{EE%‘P/
 RAAEBFARBRIC I T, MR CHEEEMNME, 2. M T.Chol., AST,
ALT. v-GTP o, . mEPROMmEET ChE EEOET. FruRZEm
| m&@ﬁﬁ%%\@%ﬁﬁ\%&w+“?%wﬂﬁm OB R N B %
. R OBHERS, MTHF. BROBHEREN, NBHEETMA.

ﬁ@ﬁéﬁ?m bk, FEBAMIED bR, ' o
. EWMr7/b%mwtﬁﬁ&5hi524ﬁﬂ@ﬁﬁﬁﬁ/%mhﬁﬁA
SEED 1750ppm JREH TIHREOCREBEMBENTED bhics, HEZ
 2500ppm & LERBRCHEIBEREBRRISBOONEDOHTHY, %%ﬁ%'
HERBD IRV, FOMEREERBRRES» HRA mu#%&aa :
C EBIERENICALEFIRTHBLEELLND,
' E~ﬁ»ﬁ%mwtﬁﬁ(mxmm,%m32wmm)&€m;54$%@
RAERERBICEOT, 14LMIC 8,200ppm B EBOMM TENEN 4 FIF
4 RO 2 Bl %mmmﬂﬁﬁfm4ﬁ¢3%&02%#%tb1%@ R
TEAR,

T YA RO EREIED (0.2, 15m@g)ﬁ5 ;51m$ﬁ®ﬁ@
?ﬁi‘}:ﬂ%ﬁkkb\’t 5mefkg %58 OETHR ChE EHEOE T, 1mgkg L
SEPOMECHRNLE ChE iEEDET. mTMCMEﬁﬁmﬁT#uw6nép
Z{E%’.ﬁ@ﬁf MBI 0.2mglkg/day &5 2 Bih"f.’)

:9%9%%wtﬁﬂﬁniﬁﬁm@%mmsm'm]m)%05mmwg
BEIEPY 75, 100, 150, 250mg/kg) 51T & 2 BMEHREERRICBWT, &
A #%5 75me/kg R OIEEN T6mg/ke PR 53 TR T AN Bﬂ’bfi_:ﬁ) AFE
DEFERIDEVEOREICE b\“f%ﬁf#ﬂ“fx MR RTETRIIED b o,

=7 Y 2RNEIEAE (100, 250, 500, 1000, 2000, 5000ppm) &5
% 30 B mASREERER (EEHM 48 K8\ T, 500 ppm B L
Eﬁﬁkkb VTR B AR 6:]’1,71,, ZIK%*:%%TJE%’%‘ MERREEY RTETRIR

B B,

=U N Y ERAVERERED (3, 9, Bm%@)&5”$5905ﬁﬁ%ﬁL

REMEARRESRRIZBV T, 18mgkg REB TRECIEREVEESRD v
Bo K%ﬁ%ﬁ‘f EREREEE 2T T RIIED b, :

FEROREW D7 m e RARCET AV Ea—icdkd s, AEIEFER L
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suzu-s
長方形

suzu-s
長方形


EAEERFOLIckY, ﬁ%)/#%%hié&%@% MeoERIzER
4% NTE EHEQETFTRFRERD L LTS,
_aVFJ&ﬁbfﬁ%%ﬂ@&?&%btﬁ%miét\39V¢ﬁﬁwo
VT DR KIS AR Th 5 200mg/ke 5 CHREEZFDHREEIRD bHRD
. o7, 100mgkg BEMBET 5T Lizky, ®E3 BRIIBEDHEES
RERD iz, RPRE 3EMBEOHBICROTERRRAE T LI EE T
SEMEROERICEE 2L AR b, £ 200mg/kg HEFIZEHNT
CXNBR I 31T BB TS LA b b DD, BEHER EHICHEIE
B, BTLLEED CREERI iofﬁ%éﬂé@ﬁﬁ%kmﬁﬁﬁt
C otn. BHEEITRIT A NTE EHEOHEER, FRROBRER L IBIORBRTH
it Fhid, mukwaDWEma;n%ﬁnrﬁwantﬁmfbaaﬂ
LT3, (1992 £ WHO(IPCS)#E) -

(3) HIEAER
FB30 7 v b&RW-iRiE (100, %0]ﬂm)smmwm)&ﬁki53

B ERERERIC T, BB T, 1mmmmutﬁﬁﬁ®%fﬁ%4ﬁT'

BROGEEMMEHARD NS, RENCIL, 8,000ppm BEBED Fy THELR

'foZliE{EE“F 1,000ppm: LI R 5 8 Fo TREREDETARD Ea:h?é FREB®
=R BOOppm EEX bhbd, '

(4) PEETMRR o
‘Amm07/%&mwtﬁﬁﬁu(m &)1%m%@)ﬁ5 ;5%#%@

HERITRWT, ﬁﬁ%fﬁl%m@@ﬂ#ﬁf?ﬁﬁ 2 BNG, HIRET
= ﬁ%éﬁ% WERE L BERED bRV, FREBROESERIIREM T
,%mﬂmﬁw\%E@%TMl%mM@@w&%KBﬂérﬁéﬁéﬂw%B
e,

, t77?/¢%%%ﬁwtﬁ%$m(5lﬁ %m@g)ﬁﬁLiéﬁ%ﬁ .
PSRBT, BB T 4bmelkg BEHT 2 AIOMELBY 6ND, B
BB CIRAES T L FBERD b2y, ARROBEERIAD
%'Cfi 15mgrkg/day. RIEEME T 46mg/kglday EEZ LND, (REFHIET

R B ARV, ‘

(5) BEEEMHAR

Rec-assay. WER RV EREREARR, £ b ) s rSBR A VT Rede
BEHER, T v MRS BV FEY DNA SRMER, ~ U A%
W NERB RO 7 R AW ERBERBRAER S TWE, 2005
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Rec-assay. MIEZ AV OERAREERE, v b Y S REAWCREFE
BB TR 2D LB %@M@%@ ZOWTHREOKRETH-
e '
mm%%ytowT&\MmeMkutwﬁE?%W%ﬁkﬁoTwéﬁ .
%‘*ﬁﬁﬁ@iﬂ TOUEREEP O THITRMEORR Tho T, £z, MEZA .
EIREAERRE T, WP2her R U TAL00 FKCHIBRD 2 L L%
‘ﬁ:u*~@mﬁﬁﬁﬁén1mbﬁ\&&Asﬁsmm%@mw(ﬁﬁﬁ4
FoA U CORARAE) BLTCORETHS, EHIK. B MY W SEREAVE
Yot kR ERBRIZI VT, S9 mix FEEAE T T 80 pg/ml, FET T, #ila
ﬁm%ibMMMmmmMmmutfoawéwﬁﬁ%%rm%bahéo
Eie, +AEREE CHRE L FES DNA SRR, mﬁﬁﬁﬁwﬁﬁﬁ%
HBUEBWTRETH o ARBE T, £ENTREMEL 2o RESN
HENLOLEL B, o - -

BB, MUY aik OREEMERRIZE L TIZ WHOUPCS)E T b IHE &
hTBY., BiEE 2ol invitro RBIEH 5 b 0D, ThEDBERIGIIER
T%3 invivo RBR CRERAESh P E LTS, ‘

(8) T
.I:‘Eﬂ%:'é‘bb BlAR 1iomw Lfcﬁﬁgﬁﬁ%ﬁﬁbﬁﬂjéh’cw

6. ADIDEE _ :
U EORREZHEX, KO LD ITFHETS,

EEREE 0.2mg/kg/day’
BhipTE VL
- BREE/RERK ozmgfkg/fﬁﬁa:
MBS 10 RS |
RBROME KERSRR

| R 1100 |
ADT 0.002mg/kg/day
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[ 3 ' ]
B . T REE LD { m:t s B
ol I ol T e & EE 2 - ol
. P = 1 . oz r E
No. mh 4 i . mg/kg_ (& &%)
' 177.8.266. 7, '
#&R | 400,600,900, 610
: 1350
_ : 503,889, 1333,
: WERE | 2000, 3000, 1710
7\ . . -
=y o 8 4500
ol ER | 29.7.44.5.66.7 - e
Bk B ) ) 84.6 A .
. el | P3| 100,150 o j: &
. e : : T FEE
: o 195.7,296. 3, {1960)
®o 444.5.666. 7, 890
1000, 1500 ,
_ 1185,1778,
Zybh | S8 lm | 567,400 3600
' . 6000, 9000, :
"B#AR | 39.5.59.3,88.9, 10
| 133.3.200,300 3
' _ | 1o 400,520, 680,
B | e80T oo
(o /0| 12001400 - 0. B A 7
MBE ) s, | | % 310,400,520, P840 pmamaugy
2 , BER. | Fvb £10 | 600.880,1200 | . e
B ' . ‘ ' B IERFERT
10 B S - : s d: 5000 1 a* >5000 (1978) -
H2R). % : 5000 $: >5000
&: 0,400,480, .
' 576,691,829 | © L .. -
| B | & 0,333,400, g’:j 520
480,576,691, ;o0
829 - .
| F: 0,346,415, . - .
1k % 1k po. |MEEE[ 49850777 P 485 jff*ff?%?j:.
3 | (4B | 5ok £ 10 P9 | % 0,240,346, 2 410 ""J"DL_
Bz 415,498,717 Ty~
4 & 0.200, 288, (1983)
346,415,597 d*: 380
BT £ 0,139,200, $: 200
288,415,597
g | ' 0,2500,5000 | - & >5000
R 0.2500,5000 | §: 35000

) AARREEIERRAN RIEHE O RER 1L A A =T TRy AR BRI B,
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1SR

. =i = ' . = :
R DTSSR B BT T Y P
No. . B 9 % me/kg (8 &%)
' d': 0,500,575, : '
o 661,760,875
. 1006 o 730
0 $: 0.500,575, 2 680
. B61.760, 875,
1006
. 0,249,286,
‘ 329,378,435
4| e ;}.-ﬁ ewx | O% | P [®: 020,28, 9: 354 RS Y H—
e £10° 320,378,435 Fip s —
' 500 (1983)
Jr 0,259,208, -
343,394,453
521 [ ' 360
BT e " 0,259,208, £: 360
| 343,394,453
_ 521
gy | 9 0.2500,5000 | & 55000
" R:0,2500,5000 | : >5000-
_ | R _
‘ : 79 %,Z\ 75,299, 419ng/m*’ llirg?f,i% ANV
L I A I BT TN N i S
' . S | 80280787, mEREL L (1978)
= | 296.0,533. Ong/m | - 033 Ome/m®
, 25,50, 75, 100,
2:1~6 | =7 | 250,500
(@) H%gff 75,100,150,250 |
= i I Qi1~12 | D 100
. ' SA T
. I : i . g -
6 L l=vry | B | 00,200,375, 500 | TR L | AREAFSERT
i Cyra i — (1966)
(30 R | o 0. 100, 250, 500,
B+ g:j;g 1000, 2000, 5000
48R | ~ ppm
BR)
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B . , 1 HEEE , LDy, X i | & 73
AR PET I PR ol B E S I Py
No. ) B ¥ % Erte me/ke | (8% &)
5000ppn ¥ M
HE O {2 K .
e
Z v b HEHEErL
' ' i} ﬂﬁ' . R i Ek National
) EE & n _ o ) ChE DR=E ‘Insltit'ute of
M d*9: | Ak | 0.62,185.555, | 1666 . 5000ppm | Fvirenmemtal
ﬂ}s AR % 10 | #Ehn | 1666.5000ppm | BEUMEHE O 3E B Battelle
A 2 X . : B AT ~ Leboraiory
' {1666 . 5000ppm | ~ (1989)
vy A FEMERE D BT
B BOEE
= HFERER
oEm
¢ :20ppm
3 % = E 5y k A% | 8| 0.20,100,300 A §:100ppm | LA TKkEF
(16 38 B %13 | ¥ ppm | LI EOFTET (1956)
_ '  ChE &£
. PRE
% :100ppm
2 A H A% | #gs | 0,100,300 900 "% :300 et
g | g N3 R +100,300,800, | &' :300ppm R 1
(s e | £ 10 | #ho 2700ppm | PAEOBEET (1985)
o . ChE TEHED . ,
| M
18 455 | igsc; gy | TR 080280 | oo o | S =
. HE . P k : == .
10 N B + B | W 500.1000ppm (2. Sme/kg/ B = e
‘ 100) . o _ {(1966)
; : g | PE: 050,200, | o sS4 TR
18 M = % I | R AF: 50ppm | o rrorss
PlGwm | | a0 e *’Zﬁfﬁ
5. w § 2 0,300,900, .
i : : R u T
12 | E B oyx Zio | f;;;‘; 2700ppm | MEIEBRER L | T (198;;**"
' F A= —
_ o , ERRE
W O I L 0.0.2,.1.0, White Sands
22 Gomm) | T a5 | EH 5. ong/ke |~ O 2"EKE | pecearch
Center
(1988)

ChE: 2 Y v»x X7 5—+F, *: WHOFRIZLVEH
B) A HOBELIT A TN =R —a ThHB,
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suzu-s
長方形


B, 1 B . LDso 18 X i | 3% %
S | BBl | ) o il S V3 A o
No. ? | B 9 3% _ mg/kg (B & &)
=] 2t }{/f I‘}l/tt
| f;,j“ B HERFIERT
pa |FAEE) o | a0 B0 100 500, 1000, - NFU L
(3 H#4) 7 " 990 féf 3000ppn SR Y iF
) s
' (1969)
#o , ‘ '
: : : #EiR 0.10.30.100 . sSA LA
e mEBE| Tyh | a0 O me/kg/ B ‘Hf;’fm B e
- : ~{1971)
=)
ZEn
I bEifR 0.5.15.45 - | g it
15 | ##ARE o¥x | g5 |58 me/ke/ A Eﬁ?f{’m BT5RT
REE - ’
Rec Assay: - | 2000pgT
17Lv—} 20,100,200,500, |M-45¥k% &R
/Rt .| 1000, 2000 FE .1 : s
e - oy o (2 g/—?frzf), BipE ggﬁ;ﬁ%
16 a_ﬁﬁ‘& iﬂﬂﬁ . . %ﬁ!ﬁ Egﬁ%ﬁﬁégﬁ 5000# g 1_"/{..‘: ) IB-F % Fﬁ
27—} 1 1000, 5000. 10000 TWPzher, | . (1979) -
/B IR Y| TALO0 i a
1 20000 _
(ue/7L—1) | B
Ky 0,3,10.30 EfEE, fH '
. EF . pe/ml | EMEIRIE LG | S U
17| By T BEWET | BB
i | 0,300, 1000, 3000 ;{g.&ﬁ;ﬁﬁ- - (1986)
, fLit we/l | g b -
‘ : : . ' 207 B 557 . AL =%
18 |BEHERE, wox @_' =0 20 250mg/kg .‘-""ﬁﬁ@i BMERSERT
_ 2: 600 _ fEf72 L (1979)
_ . - | MEEAR
19 | BB | wOX | 6 | O | 0.150.300.600 | ZESLEMA L ”f’;*ﬁi‘j‘%ﬁ_é'
| (1981) |
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. I.W&IT DRP 28 1
BE LT LD, HERDE

B, o TESE],, LD, BRHE[® B
| B R o lpsen | o mE O ESE lecm u o\ %m0
No. - 4 mg/kg (# & 4)
PEMER | |
BrE 29 | &0 -gbcéo‘loo,soos
o F @:3 | #B | 0.30,100,300
PER - TEERR .
v F &:3~4 | #&0 | 0,10,30.100,300 | .
' BENER ' IFEED 1/10
f;g P g:3 | #&R | 0.30,100.300 %;;;ff |
2 7w b P:3 | R | 030,100,300 | "o 0 | B i
.ﬁE. Iﬁ:'fﬂ:*'-l"f o ﬁ]‘bf“f-E‘fZFféi 234 )b
soliz| ~ ZvFh Fi3~4 | O | 0,10.30,100,300 | wo _ mogs | 77 BT
e . b Jete : fe~DRET o
| B IBIEE HIERD 1/3 e
| o vTFE &3 | #ER | 0.10,30.100.300 | geg o | BEBEER
4+ 7w b @:5 | &R | 0.10.30,100 T Ty (e
R R PAM FXfhn
] 3;:;{; g5 | AR [ 0.30,100,300 PR 0 |
' 2 - in
'7-9-#- :5 vitro -
vk g5 | &P | 0.10.30.300
ChE & 4% _ o
7 d:3 | &0 | 0.3.10,30.100
7w b g5 &0 0.3.10.30,100
DEP&00me/ kg ik A B-5-1%
sl el
I. I;EM;Smg/kgB EUEIERS | | s
R H Y
1. 15 -
e e %ﬁi;sm MHTLoC | Bmn
; S sy | mmimE
21 | sk | wUA d':10 B : ' 1 ﬁi‘z
e ' II1. PAM25me/ ke3 EIEIEPT .
BT hu By <LD‘50{L-> JRYE W%Eﬁ
50mg/kgl BIENIES , I 820 (1983)
ok 1 : 2200
T : 2500

I BAAA Iw?ﬁ‘nb—ix BRA BHNETORESR

AL AT S0y b HREH EHPRIRRTHD,
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4. 3 A XY TF A
4. 3. 1 #&EX, DB E SO R
& :313.3

%
M <25°C* @A 160°CH
’if : 1.60X104Pa (25°C)

m=n

|

o
%
%;ﬁé&b

4. 3. 2 RABER

BREEA MR 17 I I E L7 TRIBIRICE T 248, A% Tolh
PREMEFE ] OSSR, HBECARSOHEHICI T 2 AERBEN LV EK L
LT, AEECBONTUL, A VXV F A DT v MBI 5 28 B2 IE< #&
W N ERER A Fhi L, = OAREEL A LT,

ARBRIZ, OECD 7 A A RTA > 412 IZHEIL L, WS R 5 RE 3 REL
SIRRRE L REDOG A BET, AHEMEREE & 108 L, AFF 80 IEE AV =, W
FFO)TQ’%‘—‘;’E AIFYVFALDOIARNE L HG6EME, 15 HET28 HIE (4

W), B EF X BRUE T TRANZSET L2 LK 0ITo70, BGIRE
Ik, MERES 0 GRFEEE) . 1. 3. 10mg/m® & L7z, #BigL, msre LT, —fik
RROBIEE, RELROEEREONE, MKFHRE, WKELTHRE, TEF
Nal) AT T —BIEEORE, VY Ty bollE, SR, EisE
BHIE, FEERARE N VIR OA Y X F 4 BE (RZER#EE S
te) OUEZEITHT,

5 (I mg/mPBE. 3mg/m* B, 10 mg/m* BE) DO ATF ¥ o R—NA Y ¥4
FA U PEEOFREIZ, 1.0, 3.0, 10.1mg/m®, I X MKIT-O 2K IS B
HAZAE (MMAD) &8 (ERERZ 0 g (X, 1.9~2.1 um, 1.9~2.2 TH Y, OECD
TANTA RTA 2 412 OFHEfE (MMAD : 1~3um, og:15~30) NTh
277,

AV XY T A DOIILBOFRR, BOSLTITA LT, —BOREEOBILE,
REEOEREORE, MEFEORAE, MgEL2mE, Vo k7t
NORE, FRBlE, BEREEONE K OB FRA T, M VXV
T OFEEE L Bbh b ZixH Lo Tz,

FRIMER. MAEP R OO T EFLal) o 25 5 —PiEHEOHIE ClL. ﬁnJr
LINCH B RIEEOK T2, T RMmER & i 4E < 10 mg/mP BEC, METiX
T3mg/mi Ll EORE, FRIMERT 10 mg/m* BEiCA BN, ZhbD )b, ﬁtﬁf’é@
10 mg/mPBEDRIMER T B F L2 ) o= 25 5 —BIEM Tl EHFIICE & T,
73 20%LL BB (M : 59%, W @ 46%DIEMEIKT) BNA bz, D%k
Z WHO DA RT7 A TREhlcmrElE 2, ARRICkT514 Y x4
FALDT y MIkT 2 4 BB AL BIC XK 5 EHEMEE (NOAEC) X, R

s JRNZATEOE NI AR RS (L ER O IE et A7 4
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KoTrteFral) AT 7 —BiEE~OREEZ L RARA L LT 3
mg/m’ T 5 & MW L7=,

B, METICBWNT, A Y X F A MRS B 10 mg/m® BEO ZEW )
LR &, oG D IR S hote, T, FEREMTHL &
Re$o o Y3y — gL bW oR 5L bR SN o7,

4. 3. 3 @WMHEHSICRT HmE

ARFEMEERE T IV THHE S AL R R R S 7o v g g7 i@ SEER I s B AR
NAFTT v AL Z—I128%5 SD 7 v b (—BEERES 10 PB) & iz
28 ARIEW AEIERER GRBRSME 1 B 6 BRI, 1 5 Ho2H1E< &,
IESBIRE : 0, 1, 3 K10 mgm’, #l%S - MATHHE : AR RIRIE, (K
&, B, MRFRE, RAFROmA, REK - R OO 7 =5
Nay 27 7 —BiEME, Mk - MR OWRO U SR Ty B SR
SRR, MR ORI, 2010 4E,) 2BV T, 10 mg/m® BEOMERELC
BWORIMER=2 Y A7 T —BiEHICHEFIICHEE T, v 20%LL Lo
FRENEO DN LD, MEERE A MRS 12 3mgm’ & LTz,

72 ¥ SCERFH A IZ B W\ THEIR I IR I ~ O MR BITRR D iR o 7z
(BI#E 3 &),
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(Bl %K 3)
=S HWEFREHR F£29%5 kP (BBFI524E128)

K. Ando et al: Isoxathion, A New Organophosphorus Insecticide. 51

VI. Toxicity

A summary of toxicological studies conducted with isoxathion is outlined below.’

1. Acute Toxicity

Animal Route - LDso(mg/kg)
Rat (4)» Oral o 112
Rat (8) Dermal ‘ . >450
Mouse (&) Oral 98.4
Mouse ()P Oral 79.1
Mouse (Q)b Oral 92.2
Mouse (O)» Intraperitoneal 105.4
Mouse (Q)» Intraperitoneal 137.4
Mouse (O)» Subcutaneous 719.5
Mouse (Q)» Subcutaneous ‘ 737.9
Chicken (&) Oral ' 21.6

{a) Central Research Laboratories, Sankyo, 1966-1968,
b) Laboratory Animal Science and Toxicology Lab., Sankyo, 1975].
2. Skin Irritation

Isoxathion caused no skin irritation responses in rabbits (Laboratory Animal Science and
Toxicology Lab., Sankyo, 1974).

3. Ninety-Day Feeding Studies
Rat

Test groups, each consisting of 10 male and 10 female rats (Wistar), were fed at dietary levels of
0, 3.2, 6.3, 12.5, 25, 50 and 100 ppm of isoxathion for 90 days.' No significant changes in behavioral
reactions, growth rates, food consumption, blood counts and pathological findings in organs could be
observed. Plasma cholinesterase depression, however, was noted at levels of 50 ppm and above
(Tohoku University, 1970).

Test groups, each consisting of 10 male and 10 female rats (Wistar-Imamichi), were fed at
dietary levels of 0, 12.5, 25, 50, 100 and 200 ppm of isoxathion for 90 days. Dosed groups were similar
to the control group with regard to survival rates, food consumption, body weights, haematology, and
gross and microscopic pathology. A dose-related cholinesterase inhibition, however, was found in
plasma at higher levels, which made the no-effect levels of isoxathion 25ppm to the male and
12.5 ppm to the female (Tokyo Dental College, 1969). |
Mouse

Test groups, each consisting of 10 male and 10 female mice (DDY), were fed at dietary levels of 0,

3.2,6.8,12.5, 25, 50 and 100 ppm of isoxathion for 90 days.
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No significant changes in behavioral reactions, growth rates, food consumption, blood counts
and histopathological findings in organs could be observed. A plasma cholinesterase depression,
however, was noted at levels of 6.3 ppm and above (Tohoku University, 1970).

Test groups, each consisting of 15 male and 15 female mice (ICR-JCL), were fed at dietary levels
of 0, 6.25, 12.5, 25, 50 and 100 ppm of isoxathion for 90 days.

Dosed groups were similar to the control group with regard to su‘rvival rates, food consumption,
body weights, haematology, and gross and microscopic pathology. Plasma cholinesterase inhibition
occurred at levels of 12.5 ppm and above. Erythrocyte cholinesterase inhibition occurred at levels of
25 ppm and above. Brain cholinesterase was slightly depressed at the level of 100 ppm (Tokyo Dental
Colledge, 1969).

4. Two-Year Feeding Studies
Dog

To test groups, each consisting of 3 male and 3 female beagle dogs, was administered isoxathion

incorporated into a stock diet at dose levels of 0, 0.2, 0.6 and 1.2 mg/kg/day for 104 weeks.

~ During and after the consecutive administration period of 104 weeks, no changes were observed
in behavioral reactions, growth rates, food consumption, haematological findings, blood-chemical
findings, organ weights and macroscopic findings of various organs. Cholinesterase activity in red
blood cells and plasma, however, was markedly reduced immediately after the first daily ad-
ministration of isoxathion at dose levels of 0.6 and 1.2 mg/kg/day, and this reduction lasted until the
end of the experiment. Vacuolation of liver cells was observed in one each of both sex in the group
that received isoxathion at 1.2 mg/kg/day (Shizuoka Pharmaceutical College, 1974).
Rat

Isoxathion was incorporated into a stock diet and fed to test groups, each consisting of 30 male
and 30 female rats (Wistar), at dose levels of 0, 0.6, 1.2, 2.4 and 35 ;ng/kg/day for 104 weeks.

Isoxathion caused no significant changes in the behavioral reactions, mortality, food con-
sumption, haematological findings, organ weights, and gross and histopathological findings, except
the followings.

After the consecutive administration period, cholinasterase activity in red blood cells at levels of
2.4 and 35 mg/kg/day and that in brain at the level of 35 mg/kg/day were considerably reduced in
the male rats. In the female rats, cholinesterase activity in both red blood cells and brain was con-
siderably reduced at 2.4 mg/kg/day and above.

Three weeks after the final daily administration, cholinesterase activity in both male and female
rats was recovered to nomal at 2.4 mg/kg/day. Cholinesterase activity in both red blood cells and,
brain of the male and in the brain of the female, however, was found to be still slightly reduced at the

level of 35 mg/kg/day.
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Body weight gains in the dosed groups were not significantly different from that of the control,
except in the group dosed at 35 mg/kg/day. The body weight gains in both male and female rats at
the 35 mg/kg/day dose level had a tendency to be depressed at the terminal stage of the experiment.

There were no abnormal blood-chemical findings, except for an increase of the serum alkaline
phosphatase activity found in the female 35 mg/kg/day-dose group.

Tumour incidence was comparably between groups (Shizuoka Pharmaceutical College, 1974).

5. Three-generation Reproduction Study Including Teratolog); Phase in Rats

In a three generation reproduction study, three groups, each consisting of 25 male and 40 female
rats received diets containing 0, 2.5 and 12.5 ppm of isoxathion.

No treatment-related effects on behavioral reactions, survival rates, body weight gains and food
consumption were observed in parental animals. Fertility, gestation, viability and lactation indices
were comparable to control values. No foetal malformations could be attributed to isoxathion.

Offsprings from isoxathion-treated rats showed a normal postnatal growth, food consumption
and general status. No macroscopical, histopathological, haematological and blood-chemical ab-
normalities were found in the offsprings (Shizuoka Pharmaceutical College, 1974).

6. Mutagenicity

Isoxathion have been examined for its mutagenic activity in 2 strains of B. subtils, a strain of E.
coli and 5 strains of S. ¢yphimurium by using a direct exposure method in vitro and in 1 strain of §.
typhimurium by using a host-mediated assay method (ICR strain mice).

Isoxathion did not affect the mutation rates by either of the methods (The Institute of En-
vironmental Toxicology, 1977).

7. Delayed Neurotoxicity to Hens

Isoxathion and tri-o-cresyl phosphate (TOCP) dissolved in a vegetable oil were administered
daily into hen's crops by using a pipette for 4 days at dose levels of 5.25 and 125 mg/kg/day,
respectively. Each test group consisted of five 69-week old white Leghorn hens. The daily dosage of
each chemical was 1/4 of its LDso value. The vegetable oil was given to a control group. Clinical signs
were recorded for 21 days after the final administration. The birds were sacrificed and pathologically
examined, especially with the sciatic nerve, on 25th day after the first daily administration.

During the observation period the appetite and the laying rate were comparable between the
isoxathion-treated group and the control group. From 10th day after the final administration every
hen in the TOCP-treated group had an attack of leg paralysis and could not walk.

Histopathological studies showed that the demyelination and the degeneration of axon in sciatic
nerve occurred definitly in the hens treated with TOCP. These abnormalities were not in the hens

treated with isoxathion (Central Research Laboratories, Sankyo, 1977).
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