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Inspection of the agricultural chemicals
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An estimation of parathion spray residue on plants.

By 5. Gorg, 1. Mura and R. 5ATG

AL ATIMERER ORI &£ 3 Lo THRALOHEA 2 & DRELELIC EoHEI® L
DTHTV Do M2 T 3 ik EORFROERIT Lo TEMOMER:, #he DR
DRE, WATBRONE, BEAMOBBRESA SN, AEREC 2L TR He Lo b 5,
SEETRINEAIOREREC DO THSEOERAIBE SN T 5, HETT & BUD iR oI
BOWRH2FI>TH D, SEH Zeumer BPREPOAZ 7+ REROERICHEB L THIZOT
T DOFERTHET o

iy

A7 Py ORESEE Averell & Norris™® OBEEMEE N LB LN TS, Th
LA % «-Naphthylethylenediamine dihydrochioride @M TH b, o § OhEIEN

WeAhd B, Zeumer et al® o 4 h g a-Naphthylamine 28 vi0hd, BER L5ETO
AEEHRPELOTINPERUILHFELRN,

EIGREEMER L D AT Fr Yy 2y VA THM L, A7 3y 10~2007 282wy —
AT, K W0ce, 5N HEr 2cc, itk 0.5g 2mMAT, BHET<v Y -2 2WEL,
B =2 7~ 10ce PmARBANERIMLT, B2 b SN T4 2 @BELE
BHHT A LD B0ce AR T T R a i EAL, BEAKCHEL, RikE0aR 0ce i
RiE3E51T 5, CIT 0.25% MY 28 1cc BAT 10 SHBME L 48, 2.5% =
Ay SVERT vEYHE locc BROKPMATLED S0cc &L, Bt 10 S8BT 4, a-F77
FAT 2wl Bk 0.1g % WeocmkBiic e L, 0cc@=/7 ~n-%mA d,) Scc 2~
vy PTERUICEEEICE D, Thic LEEOHRIK 10cc 22~y rThA, F{FET°CO
HifAE R T 5 SRIED 3. N EBEEEE, Beckman photoelectric spectrophotometer % 3
W, R 540 mp THOREEERD, MY v ORERL D A7 A A v RERD B,

(HEEAF LUCHEAL TV A3EAKE, ROMKHER2ITI. Hbarr+A7 2 vERAT,
KEFERE =7 2 — A R TE Soc R E D, CIUCH LHRE 10cc inA, T ORBMKEER
S RO R L DI LI L 05T 7 4 v OEEREE T 5,

% b7y

1. Bk tsrxr BT
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B IBURI AR BB RSB I 0T, Y F- VLA 2000 MR HATL, BAHE 1~
25 HERERLIZLDT, 5 F 31 H3.7mm6 5 2 B 13.3mm 6 5 3 H 20.5mm DR
WEDIEDTH 3,

HHBERER S ROEB T TV — KT TEML, ABSAY 7R =gAR, <Y -
rEmMA, BRUT 30 SEHUCRELIB—EREL, <vY-r@EDUTEh, BEEE
BMATHREL, Z0BESESTHHLT. (E—)

%-—ﬁ RERRSED AT 7 3 v B E

Parathion spray residue in cherry fruits.

BB | A B g BB ”
Mo A R mg/ kg %

1 1954 £ 6—4 1 2.565 100.0
2 7 530 6 1.287 50.2 | Tens
3 & 5—320 6 ¢.511 19.8
4 & 5-—26 10 ¢.058 2.3 Bl % B L o
5 ” 5—25 11 0.097 3.8
3 # 520 18 0.038 1.5
7 % 5—10 25 0.091 3.5 1 Oy

Control 0.050 X

SHTE 6 E5H

I BEREICE VTR 1kg 28T AN, & ¥ - 2% 2000 550 1 SHSBHE LI
EBIL, KEEOTHMTLIHEARERESTROBYI TH 5,

1 iR 2.088mg/ke, 5 B4 (EF) 1.230mg/kg (58.9%),

2. . oA TFFvEEE

MBS B ESRE RSB RSWTH Y ¥~ 2000 4E2HE L, €=~ i b me
BT L, M7 1~20 HECEER L CWFRES f BH 2T, BRETI 77+ vEE R
2o '

HHERERI VR 2R L, TOEFREEATIF A=l AN, <Y -k mi 30 48
WBUIE A Y 2t b, BEBTTREESTULLO2RERBE VI AFFF v EL,
BNTER % 2 50— 1T TERL, A=A 272t A, vy - mAiAT 30 47880
CIREBELVIIB—/HEL, <v Y ~-2Bebirlh, BEREELTRAEBESITLI 0% BiseiRic
BETHEATFIVEL, BEIVAFERRMOTIOZRARC BRI TE TS E LI (B
=)
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Parathion spray residue in Grape fruits.

3% | EAG ﬁﬁﬁalﬁﬁayl i B i -
No- | B H | Ty e £ @
1954 &= | 1954 4 (mg/ kg} (%) | (mg/kg) (%) | (mg/kg) (%)

1 9— 6 9— 7 1 2.268 100.0 1.791 100.0 0.472 100.0
2 9— 9 9—13 4 1.540 8.1 1.127 62 9 0.413 87.7
3 8—31 9 7 7 — — 0.754 42.1 — —_
4 9— 3 913 10 1.010 44.6 0.564 31.5 0.446 92.4 |
5 8—23 9—7 | .15 — — 0.217 12.1 — —
6 8—24 9—13 20 0.258 11.4 0.125 6.9 0.133 28.2 |t

Control 5—33 0.024 0.012 0.012

Control 9— 7 — L 0.017

3. HEOATFABIER

R T SRR LT, &Y —e— B

W, AR 0~30 BEEEL, Ebi ¥k
o TERTEEBRRPIT 2T DR2T
BET AT FAEREF, ChEHACKL
r A EBRITT BT F A BER L TE 6 ééf’g 81'4 4'5‘ (és; W 2 E
7o, ny F 4 oEER
B 5 S R MRS & DR 2 L, EA Spray residue of parathion
rFazig AR, vV -rERMARRLT—BESHEL By~ bl E2THTFL .
FEEHEL L MELIERETH OO THRRERS AL, '
NI RN Frk, ZO 3g W#E 200ce A, 5 SERE LB EEE? L 2 8ER 3
EEEL, LBRERCBBOREER vV — A THHL A7 FA v 2ER LIS
TREDMTRPRPDAZF I v DR ISV EOD (OF) KOWTOATII, (BIE~EHE

-3 9

COEBNTR A ERBEORBAE L TRINIZIDTHY, —HULEOS 2icizah
A OTRZVOT, TOHBED CERPIITHEIEETS 5 BRED @ME UTHROESHE L S
N3o -
(1) 754, RkOESERFY PR 2HALcRE, 1k ¥bh 2~3mg O7 F+ 5
m%b,%%K&@?&A?%#r@ﬁﬁ%ﬁ@&@%%ﬁ5~7ETSMﬁﬁ&b.3E%T%
DREBSDET Do (H58)
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\ Parathion spray residue on dried tea leaves.

. MEAE | RBEK | A5FAE G.pm)
1955 4=
513 85.1
- 5—19 6 13.8
& 523 10 7.2
- 528 15 0.6
6— 2 20 1.0
6—10 28 —
- 6—25 G 50.6
6—30 5 Ki]
= — 7 12 12 G
% .
711 16 0.9
8— 9 i} 82.2
_ 8—15 8 5.5
= 8—19 10 2.4
7= 8—24 : 15 0.9
29 20 R
% E— 1.0
9— 3 25 0.5
9— 8 30 0.2

(gt Averell & Norris itk 3)

gillss WEROAATFFVREE (EHEF) #hE BAXFO7FavERE
Parthion spray residue in the green Parathion spray residue in tea.
tea leaves.
| o o -
A E mese | mas | 7R TITAVE | s (%)
1954 #= 1954 4 i 1 118.3 27.3
8—24 8—24 0 | @128 PR 1248 a8.7
8—20 8-—24 4 10.7 P 3 60.2 18.9
8—14 8—24 10 2.75 B 150.8 30.1
8—24 | Control 0.537

(2) HFHFOFPLRKRESIEEZOFEUBE TS, HTRRAPKIARTL 10 BEEZOD
WD LN,

(3) IR FeARE SR LSS, BRCRBT A7 7Y ORI ATH S, i
Ttk 4~10 H 2B T, HELTIOEEINIATFAYORELEZ WML TS,

(4) BEPOAFFAVREBI DRI,

RE5FFOREAHTRIABEL R DR AT F v Oif cHEEO A YV - VD RETS
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Ao WK D Y ~ A 2WET RSB HEEOATFFF U BERT I, FHSREENTIEL
NEPE T DEEIT L BT RITO D DEE BT o8, ik h 5~10% D7 Fod viBENHD
TEEALLND,

B B b EROY » 7 ABEEN, TNRSAY P20 kel biBiEsh, <75
A OETL2HET 5,

BRI & AR O REDIBICIZ A F 7 OIRERTFRE L0, HEUHEEED S4iE
BT A iERED T hMEPEE 5. ChbeOHMITL Y, KRCHEMRICEBFELTNS S7 54
OB EEOSREL VETFHVLEELLND,

Summary

1. An improved colorimetric méthod with a-Naphthylamine was applied to the
estimation of parathion spray residues on piants.

2. The amount of parathion residue in grape and cherry fruits was about 2
p.p.m. one day after spraying and was 1 p.p. m. six days after spraying. The
rate of decomposition was 50 percent in 5 to 7 days, and 80 percent in 10 to 14
days.

3. The amonnt of paration residue on green tea leaves manufactured one day
after spraying was about 100 p. p. m. and which manufactured 10 days after spraying
was 3 p.p.m. Aifhough not small amount of parathion residue was found on tea
leaves, decomposed it very rapidly. 60 percent of parathion residue was extracted

in green tea.
= =8
(1) Anal. Chem. 20, 753 (1948)

(2) Advances in Chemistry Series 1, 72 (1950)
(3) Z. Anal. Chem. 135, 401 (1952}
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On the agar diffusion methods for agricultural chemicals.

By K. Kovama, M. Ava and H. NaAKAMURA

FEFRIB R ParviTer (1987) S5 X b HWRED SERE D AR BNT Dk,  HolBaviifg
T, L HSEEOBOCERMELN SO DEAEOERISHEINTRE 5, S5 HER
F—E & b PRSI FIEGRAR IR (filter paper disk method) DR 17, &HE#
EOTIE, HHEESORE, EPERABTORESCHBL L 5 LA, EHERT KB RIT
DUELY, WEEKBLNIIEROR TEEZHOEE 2R T 5,

(1) SRBREOHEME

ve— e, BRREAy b, SCRERE (1~2%) 2HUAAKEERR2L D, O iR
LTS &, RO CH 2 MEICHE L i RSS2 WA UTHETEE 2~ RES ORE
FEREET 5. HABHLL TRBRROEICFHOREEEZRE IR 6~8 BOOMEKRS B2, T
CUTERTOEET 20~48 BIGESL, BT HROE U4 L BERTE CLEM) o
REHT B0 o

HEOEBRFICA N AL, HABOEMOBL MEHMENTE, FRpE: HEHBERE IR
DTSRI 5 . AT A ROTAOEAEEAS SIVL, <L F—IERORAIR L
EEBRPFI LI LY, BROoRSRE HEEUR A THEMNET 5. U URIEHOERIGEHE
ORERELAL N Y, EFELRABCIVEED RoR2 #ELB 2B BSREIN
Bo WY ICTHNTKEEH, FHRMEEHUCHE T o RFID—IF 28I 5,

(1) #mmkeaE]

8r

BE=MAORE, NN 157 58, BHE= » ' /&/
B=d =, ~7 by 27°C, 20 WERSEE i ’/’//f”ﬂ(,,ﬂff”)
=& 10t . i T anE v
#1lE BEAKES. #ELEEMAER 38 &g
i B e {19 | 0.5% | 0.25% | 0.125% : ' : ' ;
- % 1% 0.5% | 0.25% | 0.125% w05 25 70 20
3 SRR 1%

w~o ol 14,5248 12,35 | 12101 10.86 + ~
H—E IRk, MR Rk EE

i"‘“f"' 11.01 110.91! 992! s.02| 8.05

(2} vy v RFxLFVER
Ty A 0.2g k7wt Lee, #Huk 10cc i, & ¥ R/KEZEA 1g # 100ce
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DIEEEBL, Fx 20 SHEA R, &H  BoW wvvy, vy VER, BEL

BRI, BERERE U1, HE, EHEARE LR
Fisgea, 27°C, 20 MRS, al
#2E wrvvy, vy raRK, BREL a ﬂwV
20
BLIEMEE () 2 R
' & EAd
IR )
\\\\\\\ 1 1/2 4 | s | 116 5k
2= I
% vy | 23,54 | 21,20 | 18.68 1 16.65 | 14.00
57220 | 19.70| 17.60 | 15.20| 13.10 7% e L !
(=) 7SIERBRRAL HEE RERES, e ENES
WERWAD T = U, WERS, BHY o
P EEREERSE, 25°C 20 HRsTa "
%3% THEES, BEIEEOEE ) gm:
E 1. =
\;;;\\\ 0.1% |0.1/2% |0.1/49 |0.1/8% 0.1/16% 7y
£ /5F
{754 :]22.50| 19.40 | 16.80| 14.20 | 11.75
zi—’ 19.94 | 18.25 | 16.75 | 14.94| 13.50 T T T 4
[F=%|18.80| 17.50 | 16.30 | 14.60 | 12.80 O R &%)

(23 # B m
FIIC BT BRI B~ EHRERT,

(1) BIECMLEFZES, HLOREHT.

(2) BEEEGSARICES L, TOBRENES.

(3) AFBEHECBINE,

(4) ZRLE

SEOWE B AT 5 T & B L, b5 BMH b ATIUEE & b HE2E, 01 SFficn
WTSEERZ DRRMEET2HFTLUTESY, BELTOLLS, ROWMEFV HALEASN
%,

@) NTN 159 2

HMERE—RIEC v AV vy, = v OFSERER SNIGBEET, SHEHEKEAIL H
BUHEARES, 5, AOX: SHEHAO 1~2% WeBUTORRTE, K, &OKES
B LT B ERABED b B,

A=%R 7 P VvERECRBEHEFRY,
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0 H B

BEC R TR & b ke 2R T, AR BRI HTRE T B EREE»
B 5 BOKSHACEERBELE U, 2 AEURARRICH LT § HErEes B 2 E

(B LHtEs R 2% BLE),

Oy TEEEEE:

BEER PRI EE THRHCE I NS SERTEZ L O¥E 0, UFTT HEEH L h S8
3 —FHAI A HKERFIC AR AL R 2B &, %72 Nabam, Ferbam, Tiram WfL T % %
OREZRT (LIEMEN 2~3 BrLR2 U BEXHEAEREER ),

=) HOMWDE

MBERE, TREEEWE, RibwE, NEARE, RN, e, BErved ke
F, FREEEAANC ST U HEATRAR LR M 2 E 2 SRR LR S b 0 e BN B,

(3] FHOYRECHT 2 B

BUEEOA: SREBEORTREIDVERSNIOT, RKHEEBSOXRE S 2HELI0AT HD
FHORSEPHREPHETICEELUIRY TR & L ITRED DY, ke d
T5 oo PHEA LV TR LAEFEHOELEORE 20T, 2B0URK BES 5 L00D
JILEAZMELHEDT, BHELERZHEA TIKEGHE HE O Bic BRSO 1k 3 OB
U, BEIEHORE 304 TEROBE PR AT 5 L & PEY TROEHO— 2R LI,

£ R B
SRR 25~27°C WRNT 20 RS CRIE S 2T ¢ S 0 R L, WSS, B
BHUNHER, TOBOMEICRA=FR, 7 b vRKERE . SRENOBELR
o 196 e L, ERINTCEFMHER>FEEERO 0.29 EOE EHERS 100 & Uitk
EEPLTER LI

woFE # O ® A

#woR A 3= R 5 AEER

FrH - 2\ =0 b d — TRk ER 3.4294
. AN FoF bR, Fe—T s =

VAT iﬁ{tjké,JZ.;&;—)v97~%=aci\"/‘?-—-}lx) 2.60

PRy i;i%;g"’jﬁ{bﬂ(ﬁ 2.60

DT BT = = —VakEE 1.10

KR EE 3 LS E
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HeFE FARIENT 5EHEHOMIEFIERLR

%@\H R F3a— & AT ea §
THERES 100 (@D 87.9 @ 6.6 @ 645 & 8.6 @ |
= oy 100 @ 1009 @ 9.2 @ 9.2 9D 78.6 B
NTN 159 = 100 @ 927 @ 86.2 @ 7.2 @ §7.2 &
B. 219 &= 0 @ 109.6 (@ 93.2 @ 8.1 @® 04.8 @
B. a w0 o 99,1 B 73.9 @ 73.9  ® §6.9 @
B. b 100 ® 1025 @ 2.2 @ 90.7 ® 100.5 @
B. ¢ 100 @ 13.9 @ 774 ® 82.7 @ %.3 @ |
B. d 0 @ 1129 @ 8.8 @ 87.1 & 108.8 0
B. e 00 @ 85.6 @ 6.2 @ ! .18 @® 62.5 @

¥ OOBFEFEILHDOAE SDIEMEE2FEDT
B. 219 EEE R b v 7 b A o v A {IARE AR E
B. a—B. e B2 L b SEEE 5 HHE
IR 4 RICR T FEA SR H OB REREOWME A OVFET I L HEL LN, BRE
BT, BIEMHoA s 336U kEERICEA LT EXPEESNI

SUERCREGHEIC B & 4 < SR I B THIELE LSRR E O RBTH 5, WAKRIE
i, SERITFIRITHRAER REREBROA R L b 45E, ERMHSCO s FEoMEE 2R
7T ERL, BISHOBERT 5,

Z E X
Curt Leben and G. W. Keitt: A bioassay for tetramethylthitiramdisulfide.

Phytopath. Vol. 40, No. 10.

Summary
The fundamental matters of agar diffusion assay (filter paper disk method) is
discribed for some agricultural chemicals: organic mercury compounds, ferbam,

ziram, and thiram.
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FRBRBMCET 2 HE =

Warfarin 051 B3 5 25 K oS IREIF R
(AT~ |

Studies on New rodenticides (No. 1)
Experiments and anatomical notes on application of Warfarin.

By Taxay YAMAMOTOC

AT I TS HEFMCERTHOEVBIDRICE > TIECTT 3 ENERIN TN IO
JEEE Melilotus alba Bk Melilotus officinalis L& 5 Sweet clover OB HIRsELC K
L2t OREErnc fE E LCEITRYE D, FTORMEERE Ko$So i s@ prothrombin
OENEST B, RREOEROEDL 2 EIKLEN F. S, ScHorieLp & L. M. RODERICK
(1921} W X hERic 2, ohid K. P Lmvg (1940) w4k b Diccumarol (2 methyl-l, 4-naph-
thoquinone 4-hydroxycoumarin) & MEREICERT A C EHHEL ., BB LT X
#hh e BB U O F R EEH d5El b4 300 DL EOBEH AR S 17 H5 2 @i LesEr D. ScHEEL
& Wu DortayY (1942) (g4 b Warfarin ERaNiz, Hid Diccamarol X h 60 &8
FiE TR LS M 2T C L b, 1950 U T NBBRERIE LT
20 2 QEHICENI, CORIT L DEOHEANIGFENMEEITH > TGRS PLET 530 T
1952 FERBESHEORR I DBELT, TOHBRBNBE,
Warfarin OFIR LSBT IER
1 ¥FH7y7 (RER) ¢BBEZ»7 (¢ ) OEhilk:

Table 1

BB » 7 (FIRIKE 150 g) 5.7 (T 45g)
g P e R T l;@ﬁ?f#l@z&ﬂ;s@u@ﬁ@‘e@

1 |e|e| e | 1 |o|e! e

2 loje|o|e|E] | : leje|e|e|n

: lejo|e|o|x } : |o|e|ele|E

4 |ololo eleie e n s+ (olo|e|e]m|

5 (@o|lo|e|e|ele|o|s 5 leje|e e e x
B [136] 84 44 [20 |10 0] o *E(%& 80|46 |24 101 4] 0

*ELR, BV RERSS (1953) THELI,
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&% 35 5 (RE 0g) 07 y7& 150g OR#T » 7 Tk BB BT 3 Afu 3~6 HE®

USRI EDIT LN,
7Kgt Warfarin RAWT S HETH DI,

Table 2 KEed: Warfarin
E7 57 (FaKRE Hg)

Bz v 7 (FakE 142g)

”

FETEE , . fr e
] 1B 2E|3E 4|5 e m | 1w 2 w3 4 |5 ] 6
! e|le ®|m® I | @|@®|®|3E
2 @ee®|®|3E 2 o|le®| @3]
3 eleele|x s lele|ele|®m
{t eio|o|le! ®|m {1 |l ®ol@i0|0|@®|E
5  ele|ejeie|e!E 5 le|elele|ele|E
EAR T EIy 4
(%) 05| 78 38| 4 3§ 0 (&) 50437122 51 31 0
‘Warfarin ‘Warfarin
0.025%4 (110: 60 [ 40 | 10f 51 0 0.0209 170140 |28 |10} 5| O [
(cc) (cc)
2. £EBE® Warfarin 2 1504 Table 3
Warfarin (mp. 161°C) E3 % 20, 50, 100, 500, 1000 ( ﬁﬁ%ﬁ%} B & 78 5
mg/ke PEENMCGRETT v 7 (RER) R 1[EEAEIES
20mg/ kg 5§ &
& 1000 mg/kg XOAOEEKN 3 BHIC BiOiER 50 # 588 25
BLTSFELT, ¢ OBOBEARC tEn TsEoRs | 10 7 SE ) £
) 500 # 558 ==t
D —ElOWATIEFER LD 2 EHARTHEHER | 1000 » 58 | FE(HMIE

Peita & e il Dicocumarol FEEE X b @ Tollyd
HafchEEDN A,
3. BLHOKEK

(EEBA 5 » 7 (EBHE 150 g) 24650

o0 DEED BB TEB U L & 3= BN LS o0 BTN S 5, OBV
LR~ A M@ prothrombintime ORIEOEERE & —FL 10

AL 1S, R 2 AESOES ] BIEHML L,

. S EBSTEEOBAREIER 20% THoM (v 20 B » 7 30 FHER)
. 1 BEEO#RE TREFEI AT (v 20 FHHES)

. EEBETIE~C6ERPEL (v 20 T » 7 30 HOERE)

B
C
D. 2 HFeH ] BRE T2 AESRE TRETE U (w7 = 20 BHR) . |
E
4.

EAROWALCONT

FEARERES IR L hAMIHS T3, ZREFOHACHEAL THRE2DT, B3 iT KA
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tﬂmitﬁi HEBIKLITDEELS.

5. FERBER 14 BREER OB 22 4

PTG UBE TS 295 { U Warfarin 53 HE» 5 0B % ik b 5281 TFF
DUHEEHRRTHERE $ £ {WIRFOERR 1LV BARESTHHRICRTIEREZ S DR
FEROERPES I D COBREEMNRIBODNTIEZLE S,

H#HE 15 B/ (BEZ »7) FEDEET WEET 8 H
BEFY 7 E8

6. Vitamin K & 0O#EH .

C DEEOHEH Diccumarol, Tromexan, Anticoagulant No. 63, Warfarin i3 Vitamin K
WEBT B Ems T A, L0 V.K ORSER BT IMEEL 2 VESTIE B R PIEREH
Eudotz, il V.K OREEENBEDORII I Warfarin it d 2 Bic gL 2z
WD ERI, CNRKEVETER2LT prothmmb1nt1me PRRELLEAR BOTRELI
(=3,

T M Al 4

OH ([: oX Diccumarol.
1 N ‘ | c I ‘ 2 methylene-1, 4 naphthoguinone 4-hydroxycoumarin
¥ 0wy
O=C—0—C.H;
OH | oH ‘Tromexan.
—C— 3, 3-Carboxymethylen bis (4-hydroxycoumarin)
‘ ‘ l ) | l [ -ethyl bis coumacetate
S C-{ &C e
0 O
CHy., ,C—CHs
o’ \CHz Anticoagulant No. 63.
| L
N 2 methyl-2-methoxy-4-phenyl-5-oxo-dihydropyrano-
,,f\,cgc/(]’ <==> (3,2-C} 1 benzopyran-4-hydroxycoumarin :
(] g
B
Lor 3
l/)\/\\ C—CHs—C—CH, Warfarin.
‘ l C‘ /I\ 3-{acetonylbenzyl) -4-hydroxycjoumarin'
o o] |

Warfarin It Lo TFHT LT » 7 OFESIHE
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Warfarin # 51 X2 THRE LN ? v 7 2ELCFEIL TR 2 LROFEDWLS THSB, UL,
ZBEIBICEVLE S EPVE S LB ADERMRE LN S, ORI MEDprothrombin
REFE—FHUIHRET, EXLIHROBRREOROES &5 C LD NEmMOE LD
PARL TN B,

Wi B AOWIESEEMR, SO THRTEM

A0 EHEEML L, TOTESEEN BHIROEM)

OB EEHOSBIFNCRLNS

o ERELEP2EYT (EROEBHmoicdEBORREET)

b AEOEMOH LWBEERBEOHIOBUWEELH S
BEHILICHE ) BERAT M % 2B '

B OB AREERLRAREMERED ST

B RREERERE 3 8 4 INEE X b /NIREBMREE R ‘

A B ODBHED RN HEME LM I NBAHLOMmED T LTI EEL N5, OB
SRR IC Hih % .3

B SREEAOHEMOH L HRLEENDOS S 4DEH 5
ol BRRAHmERS

R IRERMZE %

B, B AhORDEASZELMEREDEV

= =
Warfarin. 3-(acetonyl benzyl)-4-Hydro-oxycoumarin il i THEMMME T 3 2 5
A I ELEND S,
1. #Evy7 (40g) @7 »7 (150g) TREFEREY 2 BHIE 3~6 H2EL, WHCE
LT AN .
2. kIR Warfarin. & Warfarin & ORiC § 28800,
3. 2ER5OHE (7 »7) 1000mg/kg 1 EORETHMOERSE UEFET S,
4. BEOFE (=7 A0HEA)
L 1 EReEE: 2 BRETRFEL /S,
if. 3 [EEREE THRRESIR AN,
e TIREGERIIL,
iv. 2 EEHES 1 AR 2 RS LT S SORI .
V. EERSTHEHIELET LI HEE 3~6 HEET 4,
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5 HEABREEIHBEI AT S,

6. Warfarin 4k 2 BFEOERIZEEBETERTORMIZ T L

7. Vitamin K OBE5ICK b BFERET 3 BEEBSIEEH®R Y Vitamin K OB R
BEE ST DIERRIZAE L,

Warfarin 25 UNEFEL 7 » 7 OFEEFTR. ‘

WY o O N U RE RE R il 23T s PRELIMODEIL © & IZAFIORE T & 5030
HEOZOBELH VOB PRI EEEHI LB REIETH S,

Summary

Studies on new rodenticides (I)

The anticoagulant properties of 3-(acetonyl benzyl)-4-hydroxy coumerin (War-
farin) have been investigated. Warfarin i a much more effective poison in small
daily dosages than in single large dose. Vitamin K is an effective antidote.

1. Toxicity studies on mice and rats.

A diet containing 0.025% Warfarin was prepared and offered to mice in several
different ways.

i) The mice remained alive after one or two days of feeding.

i) Mice did not die by every other days dosagés.

iii) And also the successive feeding for two days with one intérvening day was.
not effective enough.

iv) It takes for three to six days to Kkill all mice by successive feeding.

2. The amount of eaten bait decreased rapidly from the third day after dosages.

3. The places were animals laid down dead were not concerned to'be light or
dark.

4. " There was no difference in the toxie effect amoung the young and the adult
rats (150 g. weight).

5. No difference could be found in the effect between the water soluble-War-~
farin and Warfarin.

6. In a single large dose (1000mg/kg Warfarin to rats) the rats died and

revealed many évidénces of a homorrhagic death.

7. Vitamin K was a effective antidote and can delay the death of rats. But
the oral application was not effective enough because of low absorbability.

8. Anatomical notes.
Most of the sacrificed animals revealed hard vascularization othemorrhages in-
volving Iungs, lives, heart, brain and gastrointestinal tract.
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R A BT % B o
Warfarin OFog I yE Hic i ¢
L & E F

Studies on New rodensicides (No. 2)
Anticogulation action of Warfarin.

By Taxar YAMAMOTO

TSRO & Warfarin T
Warfarin (33RZEniERCH 2 Mo EE&

Ca ion—Prothrombin+Thromboplastin
1

Thrombin

Fibrino gin—ﬂ?" ibrin

SRR 2BORIS & Vs EEASN A, BI5HE L TR IET® Prothrombin 55
Ca ion F¢¢ Thromboplastin otk bh a4 Thrombin 7z 3 MO it 3, (Pro-
thrombin (FFEEPIT Vitamin K OEFICEY Bk 3, XimiEdicfEd % Thromboplastin
t# L& Lipoprotein TH/MEPHEOHCEAEN TV S) RIEF2MWTHC 5 LTLEN Th-
rombin Hiffkic 25 5 Fibrinogen (/i LT Fibrin & &5 (i Fibrin ORI
L HEET 3.

Warfarin %3854 3 & e Prothrombin B %ig4> 2 ¢ Fibrin OFgE 24517 TERE R &
DhEREMEZE S ¥ A, b Warfarin 2o Prothrombin KTE2 4 I 6 T4 ER2E
THRTH D,

fEntEst (Metabolite Antagonist)

W OTFSe s EREE L b Y ML 7r Diccumarol Ofefiz Vitamin K OEBICED
Prothrombin -;bi'%@ INBO BT 55D O Prothrombin O®TH %, BB Diccumarol
OHE & Vitamin K ©#5%id 2-methyl-1, {-naphthoquinone R T BT 5 b —fRic baE
BEOHET 2 ME I OERMER 2 3 EFBERPEL . (ZERHREHEROESTH I E2TLY
BAGEREEO S Warfarin f V. K Wk 20EESENRTACEREROSGELD
A6 Th b,

* 122G AR RS (1953) THRFEUI,
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5
‘:- [mg injection g infection B 10my imjection
T W oo 8

‘s~ >

& .. e

: ' ooo
Fig. 1 2-Methyl-1, 4-naphthohydroquinone diacetate V. K & Ot

Prothrombin time Oill5E#:

Prothrombin time OMSERIT-—BIC&EE (Two-stage method) & —F¥: (One-stage
method) Hid %P, ZHEOFERMITCTHOTO MERTSH 5, HOBBECKDIE, HER
Wihi<w A Th 5 I IMEORMICEEERLE AR IORET, TEPCERTIC L 20RMIK
b B oD A RIT DV TR B INBRRERERCE S 83 2802, 2ohEE ETFEE
EEERE O (R PE T LERBRL T AORI D ~~ 7V » MERDITHELI 0.0lcc 2
BhUBBELCETLI R UIECERZBEYE S, kic 1/40 CaCl, 0.01cc & Thrombo-
plastin ¥HEW 0.0 cc 2EBR MK ERHETL, BTULREL bETMm-steaoi s THEL
Fibrin »s3fH U3k 236D 28R~ 2 % prothrombin time (GEERRED & Ui,

Thromboplastin DR ,

Thromboplastin IR *RUELEOHES %ﬁ][&’?‘b, TR 2 B LI R R 2 i i3G5 2
M B LBk TR L2 i S Acotone BFAEE Y 5~10AMERT. KICHEET
JRBL Aceton %ira[MSKE R % v A L 24 WHRT 5. 28O L & 5% K234

BHIAEIK B L TR D AT 3 Prothroplastin AIEEHALT 3 LD 50~60°C T 10~15 4@
S, MR LT, '

e - MFEERERE (Prothrombin time) & OER{E

—HIT A RR S B BRI RO TERRE 2 UL U EER 25 3 R LR M O Prothrom-
bin time OMFEOFHR &K LUIHREZHBI, FIb

1. 1[E#RETE 35 8%, 2 M T 55 BICIEET 55 (R 20 &) MEmEs 5,

2. [RE#ETIER 50~55 HUHIEEL I, :

3. 3 [EEERE T 180 %’Jfﬁ‘ﬁf{éiiiﬁﬁ‘s‘"é PEHE 30~70 A EEET .

4 2 EEBHEET 60 B 3 BT 180 WLEET HH 1 BREEHILTNE 5~608 & HE
T B BROBEICH ) MHICIERT 5, BB, HDOREMIRIRS T EERL T,

5 4 EEERETRE 9~I0 SLEELEB LB 2TRHET 3. BRAH TR I 240
E#EL, b ERMTERS S5, ‘
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6. Vitamin K & OFst

Vitamin K % Warfarin $#4 & RS dh 2UEEae V. K 22000 RIcgn 25
FigerEstd g Prothrombin time MIEE I S8, EILHIET 5 € & 2WAMITRT, i
iR S A triudgdo V. K 2afucEi s o salsein . s V. K olBoPiEgeh oL
WIZHT, FOEBREMOEY TH5. @ ##5, O JEEs, C HBRK

Prothrombin Lime
Brothrombin  time
Ry
3y

80000 ¢ 88000, Ce08080

®0O00B8000 ¢

Fig. 2 1@EESOHS Fig. 3 RHEESOHE

=

Prothrombin time
B & o

@00 008000 ¢

Fig. 4 SEMSHHRY 0EE

g 953 o 9550555
. 5

= £

£ /50

&

o 10

a0 86

o &0,

pr 40

#0000 [ ¢ ' 2 Coneel

Fig. 5 ZE&S 1 RS 2 HEES, 3ERS 1 A Fig. 6 4 EfRSOEER, 4EES
Browe ECH
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g LA

270

Ll
M

780

40

58
T L]
Frothrombin time

soe 2908000 906830 22334445
s e = HEE R
Fig. 7 S OEEgGHE0Re Fig. § #M&5E¥ncfks Prothrombin time
OEEROHEE

Warfarin o#t Hyaluronidase {3
EHEF O MIERE OB BMIPHA LI E dZ 2R T Vitamin P /EE1E Rutin SR o3
¢ Hvaluronidase [2fk> TlBFOFE RS MEN 5, CEH L Rutin @FHFtfEAElS Anti-

B RS India ink--Hyaluronidase 21mm l 39mm ] 35mm
0000 India ink 28 | 20 27
India ink+Hyaluronidase 34 | 39 48
(12 1] : e e
India ink 32 l 28 30
India ink-+ Hyaluronidase | w31 45 3B
00
| India ink | 24 29 28
| India ink-+Hyaluronidase 83 ' 85 171
1
‘ India ink 35 t 37 40
India ink+ Hyaluronidase 122 145 115
®
India ink 6 37 a7
India ink-+Hyaluronidase ] 107 141 129
Control
] India ink 26 29 26

Fig. 9 = v ARBEHER ($8 (15 WNEE)

. Warfarin | @S 0.25mg (3 20 <> R
“Warfarin 0¥ Hyaluronidase {&fF {0.01 cc REpaEein ’
_ Hyaluronidase J%EE 15 TRV.
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Hyaluronidase {ef2%&E ¢ 5%, ffdd Warfarin (2@ U Anti-Coagulante Ta& 5 Heparin &4t
wit-Hyaluronidase YR 2L T 5, WFOHEBEOHAL M OFSENMEL BRI TH 5. 1
% Heparin Mm@ Prothrombin %4&zhic L, Warfarin 5 Prothrombin 4:pk#FigE
SHEICEM H DT H Prothrombin KRTUTEES & 12 &4 AHfkE2 B+ 5HITH S, Diccu-
marol &R U< Warfarin & §t Hyaluronidase /e 24+ 5, KR India ink OFLHIEO
HEEPIEETNI Warfarin #5~ v =13 Hyaluronidase DT L T3 #ENHOEE I EET
PAD T EEHBEOMLTH D,

= =]

IiFEwEEI: Prothrombin 35 Thromboplastin & C& O{&k->T Thrombin »¥ kL
Thrombin & Fibrinogen &fefL T Fibrin & L TEEIFFIZN 58 Warfarin (3 Pro-
thrombin<—Vitamin K QEMR = § 5 O TEEERSEDLN 2. K2 THMMPE T, ik
FEREICK D) Warfarin #&~ v = O @ oS EFHE  (Prothrombin time) E#ll#E L7

3

e

X
T

e
¥

1. 1mE#s 35 FpOd CEET 3. R 20 #)

2. [FEESTE 35 B DIEELIL,
2EFLT 55 L BEFET B,

4. 3 EEFHET 180 FrE 22 hEET B,

5. 2[Eirs, 1HAUE, X2EOFLETHE 180 FrL o hEHIT 2, X V. K Wil TER
ZRHIET 5,

6. 4 EEEHRET 9~10 4 & o TEES$FER,

t Hvaluronidase g (IEHiEE=T)

Dicecumalol & [F ¢ Warfarin 3#i Hyaluronidase fEB»EF 3 5., FR® India ink &%
FHOEER2NE T 5 & Warfarin #4 < =1z Hyaluronidase (75 TRV) %#DLT L T 3 #5%
HOHEEmECIIA 6 5,

w

Summary

Studies on new rodenticides (I1)

Warfarin, one of the anticoagnlants, reduces or prevents clotting of the blood.
The effect of the anticoagulants on the blood can be measured by prothrombin
time. Prothrombin times were determined by the Kato’s micro method.

i) Prothrombin time of the single dosage was 35 seconds and returned slowly

to normal state (20 seconds).



24

ﬁ) ProthrofnﬁinA time of fche every other days dosage was 35 Aseco'ndfs and
returned to normal. '

iii) Prothrombin time of the two days dosage was 55 seconds and returned to
normal.

iv) By the successive feeding for three days prothrombin time are lengthened
to 180 seconds but returned slowly to normal. _

v) By the successive feeding for two days with one intervening day prothrombin
time lengthened to 180 seconds but recovered graduably to normal.

vi) By the successive feeding for four days prothrombintime lengthened up to
9~10 minutes and did not return to normal.

Antihyaluronidase action:

Warfarin has the same antihyaluronidase action as Diccumarol and so poisened
animals revealed depression of the diffusion rings under the skin made by Indian

ink shot in.
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EHRFRIET S IR @E=®
Parathion OFEFE~DBHE"
W &£ E F
Studiés on insect integument (No. 2)

Penetration of parathion to integument

Taran YaMaMOTO
rEhAIOMEER ST HA = aOLHE (2~3 £) FHEAL T Micro Bioassay ik b IERETR

BB EMEIES, L T4 pom KEWER A Y 7 7 2 ANUKE X b e e ORH 2RO T
BNTZIREHRTAC EREKDEE~OBTZR2RDIZ,

}-'Zzﬁ#(ﬁfﬂﬂ 0 NNNHH X 20 205 7R
T T 1 T T V '
00|

S
.25 o .
] e w2 R OIE E T O BN
< ] (PHAIH 2-34 &)

© Micro Bioassay (Parathion)

=
o

g3 Parathion €58 (ppm) O¥WRICHL T Parathion
100~25 ppm 54 EEHHO 7o 4 =k 2~3 SOihdd 10
SElTHr L EBRLTNS

Fig. 1 ‘

B A EOEREEF . — 7 (1L.76cm?) KEEb AT 7 4 v TEER BRI ¥ T 7.5cc @
KREANFEY 77 2R BILHELD =EHBLUTEALN Parathion oOfdk2EREL . kR
BROED TH B0

1. EEMEETEERER

LHOBS EE  BE BEE BRioBe |E BE BER
« " 15°C 1% : 15°C 28% :
) @,
825£ 0. 025 ppm ] 1543 0.05 ppm.
0.1 % ) 19
25°C 1%  0.lppm ' 25°C  20%
8'5?’/10 1~0.05 139//‘;} u s
.25¢9 L1~0. 1m 4
0.1%91 ol Pl? - . 1{,/3}‘. 0.05 ppm.

* HREHES (1952) THREUI
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- o R 0%
A e g i0s i0n 0% 0% ﬁi?:}“c L
T ‘ w- » “ o T I &uaffiﬂﬂﬂ?% " e
e ¢ . 10°% = s C0F pem
5% o o
7 25
20% 2 27 ppin
o s
3%
m (908 Gippm) . ™ (205 005ppm
3 GRBRT 77O GE )

Fig. 2 WEPREITESE (7.5cc OkDHRO ppm 27R77)

2. LHOERBER
EEoESmIcF . 0.1, 0.5, 0.2mg ¥TL, $4%4 10, 30, 60, 120 £$izoTH 5 EE L (X
#el, BB — AT, 7.5cc OIEANFEY 7 7 2HOMEER X Y BFERPRD S,

104 0lmg 0.5mg 0.05ppm Z2mg  0.05ppm & BALTEWITERE
30 & 0.1mg 0.05ppm 0.5, 2mg 0.05ppm mg BHE
60 4+ 0.1mg 0. 05 ppm ppm BEER

120 4 O.lmg 0.5mg 0.25ppm 2mg 2.5ppm

306 S0p Bh Q08 JHEF B

rEba RSy 0 S0 S0 T T T
b aing
i 0] ]
Reathin U e (1204 0057p1) 05
2mg 0.1 gom
2mg R 005 pom
1208
Oing
Y 025 ppm

Zmg 13~ 2.5ppm
GEBAD7I0 NGB )

- TFig. 3 ZAORKEZEE &7 b s oFE (SR 10, 30, 60, 120 o3
witE 0.01cc (0.1, 0.5, 2mg) 7.5cc MDzkd ppom BiHiT

3. BHOEREER
s olEH 0.5em® i 0.25, 1, 5% H#hc 60, 80, 240 S A LoRkikss, = — 7 v THHE
L 7.5¢cc OKEANFEY 7 7 2RbEDRE L hBZR ek 3 &
60 4~ 0.25% 0.1ppm 0.5%, 1%, 5%, 10% 0.25ppm
180 &~ 0.25%, 0.5% 0.1ppm 1% 0.25ppm 5% O0.5ppm 10% I1ppm
240 4+ 0.25% 0.25ppm 0.5% O.5ppm’ 1~10% 1ppm
Z FRUTBORE, % BHORE, ppm REOBEL



Conting®EEM_30 40 50 60 70 80 904
‘505 T T [ 1

&/ ppat
0. 25p0m
(gﬂﬁ' OJPPH'I) e K977 0B
5% D.5ppim.
10% Tppm -

Fig. 47# (Coating) OREESE
B 7 b Ao REHHREER (2.5x2cm) 7.5cc OXHO ppm BRY

4. GROF AENERPBERBETIE

Mee OF - ~7OER 2, 5, 10, 30, 50, 100 mg @ Parathion Al 5F . — 7O EICERE
BEED, BEONEEOLEAUEROF = ~ 72 ERTAT 7 4 » TlE, LD =—74 7.5cc
OEEANEY 7 7 % KoMkt eR3, cOMID BERERDSE 0.0lpom (25°C) T
2mg TH 100mg TEMLTH DI, Fa—TREEDLEE (1.760m?) % U RWHE=—71
THHAY 7 5 2R bHFERBEHFSNER 0.1ppm THELE (24°C, 0.0006 mm) DR LD
Parathion ® 2mg T% 100mg TIHERR BEINTBERERE( LT YF Vv oy b RO
EOF o~ FiRANESRP LT 24 HEHORFERIE 2mg T4 100mg TLRE UEREPRLI.

HE~OEMEIFEE Lipoid REBEMINI2BH—ETH IO THARAULON R Z BEE
EWBUTUE S LBA BB,

00530 600 et 700 730 BSE(2ST) 2Seehmoppaint

i -
mﬁn GEMRD 750 LB HecH TN
] - 80fppn
Smg
my
fl?_ng
2m

Fig. § A HADO Y 2 4Bk 2iEiEd 34

B 7xXx/wavdis (1BE6 K 60 BEess)

Methyl )
Parathion 6 12 18 24 [y iH
2= B 39 1945 489% 57963 HizE
100 mg
cont 43 - 72 93 100 |
= K 0 18 49 66
50 myg
cont 13 53 74 98
= )4 1.5 11 41 55
30 mg
cont 23 64 84 94
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= 3 | 11 35 54
10 mg

cont 13| 43 71 98

= m 3 | 20 40 59
5 mg

cont 6 29 74 &0

5w 3 19 } 41 52
2 mg

cont 19 42| 80 91

(ERAY 79004 HEm)

Fig. 6 % AM4OREEFER (24 KlEY 286)
A 1.76em® (7k 7.5cc D ppm FRT

B £}

Micro Bioassay :Cﬁz:b Parathion OEPEMOFEORITE LIz BEH 23 408y >7) D
PO REEITR D B PRIE e 5,

BT A HROERES - ~ T (LT6cmDICEED F = ~ TORIKEZAN, Ho 7 I 2KbIE
RHEZFEL TEBRBECLOLRILL I, F = — 7k BrIOMEE DIEHITL AR RS {,

1 AH, BHOBBCEEITREOYES

15°C & 25°C oBaTH 25°C DIKIME { OBEE M d Dk, BB 15°C 1%~0.1% (B E)
BEE 0.025ppm, 25°C 196~0.1% (M) B%ER 0.1ppm

2. FLAOEEEZERERICBHUTENRERE UTEERES £ 121,

3. BRIOEFBERIIFER® Coating L Tk (HIIELTHRLI,

4. BHOY AROFHBEFTE

—SED# 7 AMEEOHIC Parathion 0#% 2mg, 100mg - TH #FAkoBREgiE 24
BT 0.1pom Thofr, ZRFAEKE (24°C 0.0006 mm) kb ¥ AKDEELEMER —ETD
BRTCZZ774 7 v o PUTEBLTS 2me & 100mg o Parathion TR U A% P25
Lizz i hfla,
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Summary

Studies on insect integument (II)

Penetration of parathion to integument.

Microgoantity of parathion could be measured through microbioassay to larvae
of Culex sp.

The time when the floating larvae sink down was measured.

The larvae integuments of Xylorupas dichotomus L. were sticked on tubes, in
which water were filled and the larvae of culex sp. were set free, and then the
+ubes were put into the insecticide solutions.

1. As for the effect of the temparatﬁre lon penetration of the emulsion, the
penetration in 25°C was twice as much in 15°C.

2. As for the penetration of the emulsion to integument, the more the lapse
of time after painting the emulsion on an integument, the more the insecticide
penetrated through.

3. As for the penetration of the dust to integument, the longer the coating
time, the more the insecticide penetrated through.

4. The amount of the insecticide which penetrated throgh integument had no
relation to the amount of the volatile insecticide which was placed one side of the
integument.

This is because the accumulatable amount of the volatile insecticide in the

integument is constant.



30

EMRMERICET 3 TR @m=w
FEE X b BIcEBRFH OB
W & B A

Studies on insect iutegument (No. 3)
Resistance against insecticides by insect integument.

By Taxan YaMaMOTO

P EFNTSET AR TSR A TR S S L DR s N A C LB AATE AW ER 2L L L
THEIUTRS & A WABETREE S, BHC ITHHEDS 57 = 7 2 Ay LEBMOCE L
Aaf APLITHEB U IR DO TARND,

Zue AR aE v F a2 RO

BHC 3L 2 = o A o OB EIZED THEE R E L TH 5 & & 12 B AR EHSHE S
(4BF1 26, 27 4F) 2 RT WD TH 3, 3% HAZUTL THHFRIEEMETS 2 DITH LBEL
BT IERY BHC ICii > Tnn., COMEER) C EMETRINCHNERI AL EEELSL
B M U TR S R L TSR 21T 2T L D R 2 N E A EHL TV 5 &
{3 sty BHC U T Parathion B Hics L T MERBICKH L TIR L < #EMN
THhde et =24 pav iz BHC, Parathion (23 L T &<t eieicd, X <BARS
WRMIE 5, COZHIOEROEWHEERIMETEEFICHEIT LU TR,

Table 1 IEH0 26 4E SRR AR A A B b
24 NSRS 2%
vadAhy  HEH BHC 3%y #El 1025 195149 5 26 H
st BHC 3%y B# 1005 1951 &2 7 H 17 83
BT 27 IR At AR S iR

24 WHEBIERE %
padmshy R Folidol 1.5% 5%l 9025 1952 42 9 5 11 H

Folidol 46.69 %2000  72% 1952 g 9 811 H
#pkd:  TFolidol 1.5% &  89.5% 1952 22 7 B 19 |
Folidol 46.6% x2000  73% 1952427 B 19 B

2 vAaFFauwlEEseRAarREST ORI
BEOFFYOEEREZr A A 2 DHEPMDTENEHe A 2 F 2L HIHLOEED HER
BELHRTORZEThh B, MEPTHANSHT BBV TE 7 m 22 2o 2 HEETSH SR

R

J/L.Oo

AR SEES (1954) THRIZL I,
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Table 2° & A aIH 3 & SRR, & 0@ 2 & LEEHOFF ORERBYE
(Hj5o8: - 1:3 HCL Boiling £ 10% KOH LUEEDLE)

. - BRI 3 D FF ./'{-:’:1"71'5‘:5 %
TR A AL 150 I 32.% I 21.669%
(S e B g N 150 75, 12.5 & 8.33¢%

3. =A a2 R HF Ay RAOIIAHE

7w A e oA &RER R TR, FEOIRIFCHR T L R ED TEL, FkAd
PR R R T 3 - O&HERIHCEFET 5 C L UBETH ALMAII ADITSAN, RS
BIFE T 2 7o IR & B iE L 6 in, BHC o 2 FIEHESRLemis RoMkisioesi
DE£NED & D EHRIL RS S0 & BE SN THRNOERRA~O B BT 3
4B ATMTH S, Reser (1953) 12 Toxaphene T 4V 7Y v & o OMRAIGIHEER
DE VRO ED & b T & b AETIE 229 THERE 7% KRS T 3 RO &0 A
Wiz TIEREPB LTV D, CORRINVBEITIE I v A2 A OH/ITH BRI L5555
26 NEFENORBCREROBH2HFL T 3,

Table 3 & xaWi s, Fobxs fSHeER

& TRRRE: IBFEE %
sk AaL RRARE (6 HES BE M¥E 4.5 F 13.2%
#1215 F 19.1 & 15.7%
wred (10 =g 197 & 6.2 & 31.4%,
i 49.5 T, 19 = 36.5%
EAFH AL =g 43 I 1.8 & 4.29,
#  133.5 I 12 F 9 g
BYL, B 315 & 387 12 o
oA sy L (2 FREE) SEEfAdie 47.5 & 14.6 7, 30.79%

4. UppireodEiEe (Lipoid) & Hisék (Phosphatide)

A = H A s RBORFOBIREEMK 12.5% EK 8% THIRMEIIME 6% KK 3% T2
ELTZmH 3 ns OFRAE B TORNZOEEE R EMDS Lipoid TEETH 35
IhrenRas® Lipoid @ &3, BHC OF%E~OEAFEIESS LH I EFEALLNS,

Table 4 v Xx2aHFH2ah s OFEE (Lipeid) k& (Phosphatide)
EFFRO&E %

Bt gl

= {4 12.5% 6%
BE 8 % 3%

yuhasy fh ®=E D Ha>

5. BHC Parathion OFEIREFICH 4 218
BHC g+ 2BHEIEER RTR 723X aviZ @O THTH S, L~FHIT BHC (&
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Parathion REEEERL ThH B, ZOHEZHRED HESSKTH 5 Frd b3 RTIERRE
OETLEES C &5 BHC L TR LM R AR AEAONAO T3 3, Br
7 Parathion 253 ~T OER TR RH 3 O, [EEECHicE 3 2B ESARTH 304

CRAKOIEIHCH L T HIFBEORL SO TH A & &gkt 5,
Table 5 vxa#4, 7eh s RHEED BHC r #t (pure) DiFHRE

TR (%)

HEE EXOHF duh b
BHC ¢ {k (pure) 15°C 495 7t

25eC 5% 5%

35°C 1095 6.59%

EXZIH R, Yokt sogRIREG Parathion (Methyl) (pure) OERHEES

R (%)

TRHE S e B S T OHX AL
Parathion (Methyl) (pure) 15°C 10%% 7%

25°C 1844 1594,

35°C 359 2%

6. Parathion & Phosphatide ®EHEE

Parathion OEAEROBEZED TEV, ZiRBL TEELBEE TH 5 Lecithin €2
THA B &, Lipoid & Phosphatide g4 SED MEMHE Th -7, Parathion
AU EROMERFL T b —RRICHREDHINT 2 LIRS e i { 25 T L ¥
», IE5E Lecithin %07 Parathion @# k% a5 C &dilisks . D Lecithin 203 D

Table 6 g4fiifd: Parathion OfZROHEE

k4 (Phosphatide) Parathion
CH.COCR'
i S — .« 1Ester
CHCOCRY' 1 Lecithin | - 2(5) Pararchion
= 't BBV Distusion
R OB o ERK N, ~ g
HO O—CHz—CHN(CHy),0H / THO Ester S e
CNESELTELSLL %@éde& g
CH.OH OH CH:OH ~H
e fthi -
CEHOH HO—P==0 CIHg——N__.OH Lecithin %4 3 24l
N n Lecithin 1g (BROKATHNESE L T)
CH:0H  RCOOH OH (CHy)a {Parathion 1g (Ethyl 999) Technical
Uy BEEE S MR 2y i3 10cc

Fatty acid }Cephaiin i
Glycerol<Fatty acid
4]

|
HO—!IIJ—-OCHQCHQN H.

7k 1000 ce FUk (o4 ) i dud

ILecichin ig
lBHC T ilg
i 10 cc

K 1000 cc 26% ZU{l fbidEEBET 5
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S BRI BTG E BB £ & b3, _

Wiz BEER@ Lecithin (it Cephalin S0Bg4) i3 Parathion 2¥.4k3 ¥ Parathion %
U TR IS ) MEOMEMEICR L B LD B, T3 3 fERIME® £ ) AT Parathion
SRR B R B T H B L HA BB

E =}

BEERE & 130 2 DEA X DT L T OBAMERT 2 LTI T & T BEEO—E 20 TH
TR AR RDREE B M. U LR S REIRER 3 AL HEL I3,

BHC Wittt 277 57 = # 7 1 RHBL 100 BASER (26, 27 46) OREHCERIZBHC
306 524 BB DR SRIT s 10%, RUEARA 100% THT SSRGS T HHE A E LT,

1. Cuticle DEMHE v 2 =57 8.33%, 78 »Ans 21.6%% iCikoT HEDENL & %
BT 30 Th B,

2. EEORWOEE

A e i FarBERR (6 BEME) RIER 15.7%, 32 13.2%, HSER &igly 36%,
EE 31.4% (FEEOABES C ERERT EE® RT3 2 22 (Er2B8500) & A =4 /MK
Teli 9% BREANT 12% FT|H 4.2% TH DT, RESER (1953) kv 7 ¥ v oo OENEHEEE

DA SIT 7%, AT 22% T Toxaphene OIEFEEIZIRIF D& RO EISR T idHEEESE
AL RPI DIRISIC W S 5 1o LR LIh BHC OHFMER 7 » 7R A CRHE LN E
—F T B ORLBERRL TN B,

3. IEthhoERE s BlRA

v F = F ZOEHOHERK 12.5%, B 8%, BRI 6%, = 3% TR KLY
w A A s DR BBERERED TAL 0, C 08 Lipoid #EsEomid4ktas BHC ©
HEADBEBLEMCL, e 3R AL ICIEEER L T2 E L %,

4. Parathion, BHC 7 ROy OUHE . .

Methyl-Parathion (pure) & BHC v O#BEd Parathion Ok CliciERiciy BHC
DOPEIREIR/ANTH DI, T DHEKIE Parathion OFMEHRICHFT 5,

5. Parathion @Filgék (Phosphatide) i

Parathion OEAEROEHEDE—2E#FEE U TEREL Lecithin ¢ Parathion & ffE
HOMENHEAME UTHBTH 3 2 8Tk 5 EBS (—HUcBs s+ 1L fLas i St
REFRSHEEL D), EROLERES Parathion & Lecithin OEIIEIATH b, Lecithin 1dH
EORERIME T 5 O'T Parathion ORARLT, WHEEMCEE X < £ 0BEs BRRFEI K
BTV BEFEALN S,
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Summary

Studies .on insect integument (III)

Resistance against insecticides by insect integument

The differnce of the insect resistance agzinst insecticides can se understand,
from the point of integument, Anomala refocuprea is highly sensitive to BHC.
The new adult of Scotinophara lurida Burmeister is highly resistant to BHC, but
the adult which hibernated in winter is sensitive.

1. Scotinophara has 21.69 Cuticle and Anomala 8.33%.

. 2. The New adult of Scotinophara has 36% body fat and the hibernated adult
15.795, Anomula has 9% body fat.

REiser (1953) said, the more fat inseat has, the more resistance has, because
organic chloride is stocked in the body-fat, this theory agrees with this results.

3. Lipoid and phosphatide in fat.

Anomala has lipoid 12.5% in the body fat and 8% in the integument and pho-
sphatide 6% in the body fat and 3% in the integument hut Scotinophara has them
very little.

4. Solubility of Parathion and BHC in the integument fat.

When the temparature is low, solubility of BHC is low but that of Parathion is
high; BHC is not effective in the low temparatures.

5. Affinity between Parathion and Phosphatide.

Parathion and phosphatide have the construction of phosphoric acid. In many
cases, the chemical compounds which have a similar structure have great affinity.
Lecithin can emulsify parathion. As Lecithin is one of the importance components

of the nerve, Parathion has a structure suitable to insecticides, we suppose.
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%ﬁ%%ODﬁ:i%CB@?%H% (E=48)
BHC o ¥ =
A& ® 7

Studiss on the Phytotoxicity of New insecticides (No. 3
Phytotoxicity of BHC

TARAJL YAMAMOTO

438 BHC O& L CRMMAD B T e U ihd 1952 SRSk L it RBRO—is % ik~
Bo . :
1. BHC pupti#Ro Lindane Simpidsc 51T

BHC Bk (v 139%), fuksp (v 1:d 2.5~3: Hepta 1), v 1009, %K¢F Lindane Fo 1
HEORE (v 1% ik af) #2Ete LT ¥ &% % 3.43%, 1%, 0.5% OB#efEd b= ¢,
JUN e AR THEDR r?ﬁ“vi:ﬁi f;fg:{;l{%[stc T iﬁibb\%%%ﬁto C@ﬁ%‘i—#i Y HL & M
2.5 58 £ AP T BADE RS o RicETORBRHIRSIHR T Y 13% TH>T, Lindane
1 E SO, v 100% OIERZ>Tish, 7 100% TREEGED TERSN TV 5, Sk
DOFERS HBEE, RO v HKERAET 2 ADIPANICET 5 C L& IRTEETH b Lindane
OEEEciE L E OSEC AR, § SOWEEPEITWED A>T AD filidsmbhion s,
Z ORI TE CBEE U THARTATET 5, K HEEOSRICEEE RN Necrosis ©
B % TFEHLI, ' C

Table 1 BHC JpR#4 ¥ Lindane Bglpoiss

b= i-,('_%lﬁ 300*“) JFZE v 13¢ pure o TRHINER BEfn v 1% Ui a8
*3E3 (v 1:8 2.5-3:Hepta 1)
v &4 % 3.43% W EFE - AL (é%&%ém oS
v 1y WaEEmE  EENl EISEE Y
(BE) : _ .
*u Y (FEBARD  BK v 13% pure ¢ YERE - B v 1% fli «,8
T e % 3.43% IER TR G ZEIERSE Wi
R A ‘ ()
o 1% IETHEN S RNl AEIEETE TE T
: S (W)
%o Y Difg dusting 24 WSS o
EE T 13% pure r  THEREE 58 r 1% (dhit =, 8)
“ 0.5% 3L ZL W s #HE BL it 24 iR
TR S B, HEREEREIEL i ’ : .
T (EIE 2-3 #D) R v 13% pure r  FERE BES v 1% (fikid e, B)

T EH % 3.43% bi5 s IR, RN L
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2. BHC FROFHEENRKITTHEE

BB ORFRBOEE v 100%, 86%, 41%, 26%, 13% DERICDWTHE, FHHEN RIZT
HEOMBBPEEL TR v 86% X BEAL BEEEMNRLS UL 2 BRE UTLH~TF2=7
BHEL 5% ¥ 3% ¥ R a-Hepta, v-Hepta, &-Hepta @ 5%, 3% H#FIE U THEM L IofHE
REFBPROWRE ~BKU T (RO DEHBEE THRE U)o

v 86% X b;%%ﬁaaewawﬁa AN Y 41% OB TRRIGESOHERRL ¥ 41%
TREEZEEPIORSE5 L &4 TH 5, Hepta kT v,8-Hepta »3 ¢ BEDOHET
o-Hepta IC@BEE 2RV L LIROERHRD SR THECT ARETRIIV,

Table 2 BHC EAMEIC AR L Hepta Lo

(R 3ty 2 = 7 IR

v FEipE v 524 dust r 39 dust e-Hepta HZK 584 W 5%

¥ 1002 wmey 209% W 109 r-Hepta 244 20% W 109

T 8% B 20% B 109 8-Hepta JF&Fhi-3&- 30% R 15%

v 41% 43509 B H30% HERE O ORI IEm IcE]417: Necrosis @

T 26% e 1009 e 80% BEZER % L TEITEELT,

r 139 HEE 1009 HIE 1009 ZFEQIHERIE P THREL T, M0 <=
=7 PEERL I,

3. BHC ##58 4507845k Trichlorobenzene D3k

fiEtske Trichlorobenzene #%ic 1,2, 4&-Trichlorobenzene HSE BT =N TINIDT b~
b, RIECTHRE LT 1%, 0.5%, 0.3%, 0.1% HLAO@EE: LT 0.05, 0.01, 0.005% %
i OHREERS CRD LN, '

R Lindane = &) 0.3, 0.2, 0.19% v & 1,2,4-Trichlorohenzene @ 0,05, 0.012, 0.005%
DS oTh v 0.3% eHERPE L M2 Trichlorobenzene DREADED T,

e B. P. 210~215°C OEBEENE TH 73 3MBEEHEOFERL L5 LB3BFED L,

4. Lindane % (8) OFELHNT

}5FE Lindane %% { (ERATABEE BEOSMNC L L EATHHC & &8 v B ERD
LEDFHEPD B LT, SECHAMAATHAIMIES Toximul 500 (Fr+rz = 7 ~2HHE=
27A® Ca #) REMTIUL 25% v WARMEN S, BHC ik (v 12,3%) &b Lindane 1
ton %482 ik 15~16 ton OFEMAP S L—E O EEE 12 ton CEEHOB®EL 2 ton
BETHE. zmﬂﬁ% ORFICHRV TRAN SV TR ERI RO TOAGET 5, HE—HED
BAOH B FFFEOM L TZEEOBRERL DV TIEROML TH A,



Table 3 fFHHE (FEIAIE 3~4 KO & D 2HEH)

Lindane ## () R. Ogi5 (2 EEORE) {

a 13%, B 8%, v 19%,
3 35%, & 9%, & 16%, -

5. :MEOHIEIK L KEOFEROREL R v 13%, v 100% Ficik 5 B0 K

£Vw, FoasTrrOhosEr BHC 8% 2 89 FErle T3 PEAEES
LT %o 2DV T 1952 SRSl L 7o SR 2385 & —RcSin: MO ik b i ib
B s WHEDBRENIBRBAORD TS FHTH B HBCNRESE= = 4 FO REREL LTHR
BB & & TH B, BHC RRTH EOEMO ics  WELEBTHR 7 13% & 7 100% &
KT ENT T C OB EBOEEOR TEZORIUCENH 5 &1 5 HERU IR FHOomL &
SEORFI L EEIRRD TERI N DR L TR B LVEER YoM, X Y 13%
H Y 100% TRESZED TEHRIN 3, 2S0LEPERS €5 H%it Lindane omi
# v D BHC 2R TAHEEBEPUTT AT EHPEE LV, EFRRERCEDNI LS
B 2 AN THET IS ESRENFT 30 sEAGN S,

Table 4 +HOFEED r BHC S iticiE s38EDHE
(27°C FRS v+ — VRGN S SHEORE 156 5 cm)
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BHD © % 29 1% 059 | ThE2HEOME,
: , _ KEORERS %
e 80% 50% 20% THREUTo -
: : : : (~) B8 Lo
K 7 13% 50% 30% (=)
Lindane {—) (—) G|

HENgk s st @B, ® @ o+ | BESCSCE O w R

0.19 | 715% [RIEFe TR eS] $0.710m| 20 43cm| $0.30m 2£0. 15omffaes by e ¢

T 11009 |# 0.60cml# 0.4cm | #1.8%cm! #1.22¢m| #0.99cm //0.54§m #0.5cm | #0.3cm
0.08% r13% | FEed| ged| on 0.43 0.7 0.19 0.22 0.12

T |r100% | 0.8 0.56 | 2.7 1.83 0.96 0.5¢ |- 0.68 0.44
0.05% r13% | 0.2 0.17 0.97 0.94 0.28 0.2 0.2 0.12

T |r1009 | 0.93 0.48 2.96 2.25 | 0.7 0.54 0.63 0.39
0.0295 T13% | 02 | 04 | 17 | 137 | os | 019 | o028 | o2

T ori100% | 1.22 0.55 2.58 2.83 1.96 .86 0.86° 0.52
o.omy| 713%| 048 | o023 | 285 | z2e | ves | 0 | o | o0ar
T 11009 | 2.4 0.94 3.26 | 8.13 2.06 | 1.14 | 11.67 0.75
Cont 3.5cm 4.7cm 3.36cm| 4.0cm 3.8cm 4.lcm 4.23cm| 6.23cm
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1 BHC_?&H&%{SE@ Lindane #j#EEmOEE 20T, I. BHC R (v 13%) U. ik
(Y 1:5 25~3 Hepta 1) H. pure v IV. Lindane ##tog LEBOAR (¥ 1% thidad)
O4FPERE LT v 3.43% v 1% v 0.5% O#FEED r= 1, RIKROTEROMBER © &
B SEEAEL 1 3 IV D@L I BED CERTH D, '

2. BHC ﬂﬁﬁiﬁ‘@%% Trichlorobenzene G)%EF‘ iz T, Bk Trichlorobenzene 4%

z 182, 4—’I‘r1ch10robenzene WEEeET &ﬁ?bﬂ’(’b‘\t@ Thb, ﬁlu'bh\f?‘élﬁéﬁ@%ﬁﬂ%
FTHEHE L 1o R ORI iIc a e { R @@ i 070, -

3. BHC BYRoMMER s 8¢ Hepta {LAMDIEE (423E5HE) v 13% v 26% v 41%
v 86% v 100% ERT 5,3.1% BHIBED AT 7 == 7 2L THB LW ¥ 41% TRALES
T, ¥ 86% 4 bEEERICEREEL T, X ¥ 10096 L v-Hepta &-Hepta & [M#2EET «-Hepta i<
EEESER AT, e

4. BBOEUCHR S REEOIIADRE L v 15%, 7 100% fi?.’ir" 1 5 SR A D SOk

e BHC 2 RANEORFRAOHNE, LEORHE U TR BEOAL 3 R BEK 5
EENPMEE, BIR e - B B TMSE TR S WEMRRT 5, a

gy 13% & v 100% Tit, &OEFOLETS 7 100% E:l?lﬁ?sb'f[iﬁ‘éf? R T

Summary

Studies on the phytotoxicity of new insecticides (II1)

1. The‘bhytotoxicity' to tomato and melon using crude BHC v-13%), oily part
(7:8: hepta=1; 2.5—3:1), pure 7 BHC and the waste (produced through the
puriﬁcatiOn of Lindane) was studied. The oily part was observed to be the most
highly phytotoxw The order of phytotomaty was the oily part the crude BHC
("f 13%), the waste and pure 7.

- 2. 1,2,4-Trichlorobenzene which is derived from BHC was not phytotoxic to
tomato and melon,

3. Powders of 5, 3 196 BHC were prepared from BHC which have 13, 26, 41, 86
and 100% 7 contents, respectivaly, and dusting over the plants in the winter
season. BHC powders which’ have less than 419, v BHC were obsérved to be
phytotoxic. - " ‘

4. Germination tests were applied on wheat to find out the .corelation between
soil and phytotoxxmty Generally speaking, sandy soil increased and _humus
decreased phytotoxm1ty ‘ ' N

W a e
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HEEBOEE, CE@*@*%BT C(EmE)
A & b Rl Parathlon DIEE
L & A |

Studies on the ph'ytotoxitjr of new insecticides (No. 4)
Phytotority of parathion viewing from its component.

Takall YAMAMOTO

Parathion ®#FHFEERSD Parathion k3 7b>%:i:'§‘ 2 i TL3B Ortho-i -isomer, Meta-
isomer Tk »Hie Methyl-paration & P-Nitro- phenol kﬁ‘ﬁ?{i'g" b3 ﬁg}_;bu‘g‘_ ( %EGJ P.
Nitro-phenol 127} 1.5% ##T 0.12~0.15% T 4 HTH L L3 HHDT, ZOMTRNTH
E{LE TH 5 Paraowon WHHO T $ 506 L IE R

C.H:0

\"_ —_— NQ:; Ethylparathion
C.H,07 <———>
CH,0
—0— NOa Methyl-parathion
CH30> oo _
NQs
C.H;0 =
>P 0_-< > Ortho-parathion
C:HO (Isomer)
N
C.H;0 u
— O Meta-parathion
CgH50> <-—> (Isomer)
O
Cal:0 | _
. ’ P—0— >N02 Paraoxon
CeH:0 N
C.HsS

C.H 0>1|:L_0”<_‘>N0z 0, S-Isomer
Hs _

1. BEHRBICH S IS D s ‘

Methyl, Ethyl (3tic pure) Parathion, Ortho, Meta-isomer, P-Nitro-phenol 23T
v VETHRRBA, HE2UCRERBOE Methyl 13 Ethyl & b B3t L ¢ Ortho,
Meta-isomer 15 Ethyl-parathion & [ U THFBBR Tt P-Nitro-phenol OHERFSE
FIORZEAME L TEROBETRAELS N L0 0 G
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Table 2 Methyl parathion, Ethyl-parathion, P-Nitro-phenol Ml (SEEEHER)

gLl Eved
: Methyl
0 Methyl Ethyl-parathion : :
HHRA % ; parathion P-Nitro-phenol Cont
parathion (pure) (pure) . 209 5k

HRAHTD) | o | g | 2 | &2l & | 8| 2| 8| 2|8
0.083% 0.74cml 0.27¢mj 1.08cm 0.66cml 0.50cm| 0.37cm SREEF 375449 2.48cm| 2.0cm

0.05+ 0.68, |0.33 |o0.90 074 |06 |0.33 [Bemevimmes
0.016 0.95 112 |1.2 1.30 | 1.05 |1.0 0.45 |0.28
0.008 |18 [2.27 { 1.7 [ 1.9 [142 |26 [1.52 |2.06

0.1% (0.0016%)} 2.24 | 2.42

M h--BE 30 T 5, 3,1, 0.5% 5%0¢0 .5 FiEA 27°C ¢

AR T 4 HISOEE (15 ) 0.059% (0.0008%5) 2.12
' 0.0194(0.000169%) 1.94 | 2.42

2.44 .

Methyl, Ethyl-parathion O (S$3ERE)

BIZEORFFEROFLFEOmM { Methyl iz Ethyl X b E0MEEEE 24 % T,

Parathion ©OEBEMEAROHE (FIERE) ‘

Ortho, Meta-isomer Ti3 Ortho OHEHEEFTH L » Ethyl-parathion LFHEBETH 5, X
Table 3 Parathion (OE#Ef (Ortho, Meta) Ol (3 —)

BYEEFEE
SEHIEA % Ortho-isomer Meta-isomer Et hyl(-g)ﬁ;-:.;; hion Cont
HREHTS | g # % B % # % #
0.083%:-. 1.30cm| 0.43cml. 1.47cm| 0.5%cm; 1.06cm} ©.40cmi~ 1.90cm|. 0.88cm;.
0.05% 1.45 0.63 1.44 0.90 1.0_4 0.43
0.016% 1.56 0.57 1.72 1.05 1.3 0.76

EEHEEEE 30 T 5,3,1% MKl 0.5 A (27°C) BISESEEE: 6 RIEIOIRGE (U5 BT
Table 4 Parathion EMEE (Ortho, Meta) OHEF (JL =)
BSR4 A, 30 BOEE (2) 2RT

ZEHITEA % (-ED) Ortho-isomer Meta-isomer Eth};l(—gﬁxl:zi):hion Cont
0.083% 0.33¢ 0.38¢g 0.33g 0.68 g
oo 0.05% - 0,32 0.42 0.33
0.016% - " 0.35 0.48 - - 0.40
- 0.008% 0.37 0.55 . 045

YEbR-HE 30 g 1T 5,3,1,0.5% BMAHE 0.5g BABTRYER 4 DEORE 30 HOBERERT
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RSB OERSER T2 L AEOERIZ Ortho OFHEL, FOREER Ethyl-parathion &
ACEETH DI,

HERRERT B 7 m 74 :vmﬁﬂﬁ%'ﬁ%é _

Parathion LHITRHRARRPLITHRIEFRB® L chlorophyll % CH:OH Tl T Photo
electric photometer TEIET A & 0.1%6~0.012 Tid FBIX T H~T 1/3, 0.005% T 1/5,
0.001% TIXITFRE 225 i, -C DESE SN QI IER BT = = > BT & fafip chlorophyll
B d LTINS A 5B DTS 5 b,

- Fig. 5 REFREW (21F) WRU 34 007 4 VBREERS
0.1%, 0.05%, 0.025%, 0.01%, 0.005%, 0.0025, 0.001% WWFRTHFHBEL, #¥F 10 Bf
DR 15 HEp 72— 1ce iz ANy a 7 4 0 2% Photo electric:photometer THIE .

7% 0BE%)
p1% 00 33 [0
005% 100 pod "
00255 100 B
1% 85 39 |
00s% 41 80
M0%% 36 92 Lap
o001 33 100
Cont 33100 b

— T e W07 2005 QS Gt

3. #A, BEL D RES

R D ERIT DT |

BEOREDHEICERS LD AT b= O 30cm BED L ORERKL, Hikrsls
ABESIE T TS EPIc L 1.

Parathion & paraoxon (BR{tigk#) OMA-HKIERILENST

Parathion.0.1% & paraoxon 0.002% & UEEOHEERRIIL -‘Parathion : paraoxon o
Ha% 989%-2%, 95%-5%, 90%+10%, O&wib 0.2, 0.1, 0.05% CHFOFME para-
oxon 2,5,10% & Hind Rt THEs % B iz paraoxon HEMIC 5 L K& 2ET L
L 1%z B EA® ChE MEGHLLC & B ET & ks 5 HETH 5.

Table 6 Parathion & Paraoxon (E{E&sEil) O G¥iCHk B

AT WAME b b (FE30omBpEE AEE ke b ( 2 )
{Parathzon 9807  0.29,  BET0%HEFE(EERE) Paraoxon ©0.2% 15100%@%(@5)
Paraoxon 29 0.9 709+ (# ) 0.19 PET0094EEZE
0.059;, TEIOULESFE(Z ) 0.059% JE 909, #

) - : 0.02% - 35 0% #
Parathion 959% 0.2  ZETO%ELTE(EIE) 0.01%, 3£ 709 #
Paraoxon 5% 0.1%% _3ETQ%~ L (.0049%; IE 609 2 .

0.0595 . 5025 # : 0.00295 3£ 509 #
. 0.001ep  IE 109, #
{:garat}nou 9094 0.29% - ﬁlﬂﬂ%;’g&?ﬁ@h‘"ﬁ) Parathion . 0.29% 3E 3026853F
araoxon 1095 0.1%; FE100%; 1& Ethyl(pure) 0.1% IE 30%

-0.05% % 8095 . - - T 0.05% - E 209



42

Methyl, Ethyl, Parathion, Meta, Ortho isomer OIFHITH: 5 bz
% 5,3, 1% HHEIE LIS L oEE Methyl, Ethyl, Ortho, Meta OJET&:z Methyl-
parathion KELVEERR U & RBEFRBOER L £ —FKL i,

Table 7 Methyl, Ethyl-parathicn, Ortho, Meta-isomer Jjqattsibis

#WE  bv b (Z3 30cm) WEE b+ b (E3E 30cm)

59  IE 509% HFE (BE) Methyl- 5%  EN009% FHE (FEE)
Orthe-isomer 39  JE 40% 7+ parathion 394 TE100e, 4

195 e 309 # . 1% IE 8095 #

504 IE 50% BB X Ethyl- 5% HE 709 HETG
Meta-isomer 3%  JE 309 parathion 39, FE60% <+

lop 3£ 20% 1% 3% 500 #

4. Parathion & P-Nitro-phenol OBE{E

Parathion & P-Nitro-phenol OF-E-2icdkdiEE EHHOHE)

Parathion 2%, 1.5% & P-Nitro-phenol 0,19, 0.08%, 0.0569% MIBATHIT 23HEH 08k
AWE I P-Nitro-phenol OE&ERIMAL L sG> T L L 4%ic Methyl-parathion 2728
ZbiTik b RO SRR & T BRI U 1.5% BFldi 0.12~0.15% L 4FTH & kb

T Parathion ©{EBEMEEICHRLYT P-Nitro-phenol O OMARREZHEShiET 6 21
WU = @ FIC DT P-Nitro-phenol (253 A 4RO DI & Tt TRIBIBRIT © S 3
T3,

Table 8 Parathion » P-Nitro-phenol Oil&Eick 285 (GoED

ey EE b= b (F330cm) Had R b7 b (Ed30cm)
Parathion 1.5¢4 < s Parathion 245 5 P-Nitro-pheno}
P-Nitro-phenol 0.0i9 2% 25% #¥E P Nitro-phenol 0.0195 3% 59% #FE  § g10; gL

0.0339 2U
Parathion 1.59; - y_— Parathion 285 g 0.0595 3E 159/ ZE.
P_Nitro-phenol 0.0339 3% 25% HBE  p.Nitro-phencl 0.033% 3% 50% MFE  ( gaor 75 3 0%%@5

0.19; 3t 70%189E

Parathion
1.595 3 2595 H3T

Parathi 29 955" EE 50oy;
0% BTE  Piitrophenol odsy MI00% fpE P 3 S0%AT

Parathicn 1.5¢ : - Parathion 204, ; ;
P-Nitro-phenol 0.05¢5 5% 35% #3E  pNiiro-phenol 0.0505 oF 60% FFE

Parathion 1.5¢4 B
P-Nitro-phenol 0.0825 &%

Parathi 1.59 " Parathi ) - e
D Nitranhenol 0100 B 0% HFE  p3itre mhenol 0./1% JEL009% #IE

Parathion & P-Nitro-phenol @AW T AIEE (FLAD )

Parathion 100 tcs¢i P-Nitro-phenol 10,5,3,1% O#E-a&ic &b 0.29%, 0.19%%, 0.05%
'@ﬁﬂioﬂffﬁ%f@g‘%ﬂtﬁt’\“f- Lh @ P-Nitro-phenol O & & b RTAATHAREEE S0,
7735 P-Nitro-phenol @AT Y 0.03% BEEI DAL WEEERPEI,



Table 9 Parathion & P-Nitro-phenol #E-aB i 2888 (FAD

e M e b (BN 30cm) _
Parathion 1009  0.29% IE 309% HBE P-Nitro-phenol 0.05%  IEfHFE 10095
P-Mitro-phensl 1%, 0.1 1 108, HIL 0.032, 1% 50% RFE
0.05% L 0.0296 3k 10% 453G
. . : : 0.019, & 45
Parathion 1009  0.29% T 3095 HEIE 0.005%, 4L,
P-Nitro-phenol 32  0.19; IE 1595 # 0.00485 ¥
0.05% L 0.00295 #
, 0.0012; #
Parathion, 1009  0.244 3E 509 #55E - -
P-Nitro-phenol 5% 0.194 3B 359 4G Parathion 0.295 IE 309 HE
0.052 35 e {Methyl) 0.1%  3E 159 #HE
0.052% %L
Parathion 1009  0.29% i e

P-Nitro-phenol 109 0.19 IE 7096 HAE
_ S 0.05%  IE 40% HFE

5. Methyl-parathion & Ethyl-parathion @i (SLAD
Pure Parathicn ©E & 24:b 0.2, 0.1, 0.05% THAHOEE Methyl-parathion @
Ethyl-parathion X DELWT & 28D Iz, L OEERSEFRBOESLBHETHL O,
Table 10 Methyl, Ethyl-parathion (pure) (OEsEH:

WAFMEE  be b (B 30cm) '
Methyl-parathion Q.3% IE 809 TEIEEES) Ethylparathicn .39 % 509 H550

0.15%% 3k 509 £EIE 0.15% IE 80 H47E
0.07%% 3£ 409 #LBE 0.07% I 10 HEIE
0.052 483 0.05% i

Parathion OFEFEICEd 5 H/-#%E

Folidol MEMENCIED TADII M7 DIFRCHB U7 DMK b2l F==FiT
W THUOESZ PR L, £ 5 pure i3 Methyl-parathion THHIB/eb O~
= = 7T gEE 2 9 LI P-Nitro-phenol DB IE 2 8% T 1o, LA EOSRER L D Parathion
ot Methyl-parathion T4 ¢ X7 Qa0 Methyl ¢ P-Nitro-phenol R#E=EDE
E& 2 aWHERRL TS,

B =

Parathion Q¥#ERS© Parathion ks p#EF, &EN T3 Ortho, Meta-BiEiRic
1 5 dlidic Metﬁyl parathion i& P-Nitro-phenol {4Ed 3 EEME L 1.5% #H&E+ 0.1%~
0.12% B A &3 HBOT, COB/IKDNTIBRLEE TH 3 Paraoxon 20T ML
PRRILIE DU T BT '

1. FEHHRREKAIEOHE |

Methyl, Ethyl (#iz pure) parathion, Ortho, Meta-isomer, P-Nitro-phenol {£ 0 Ts
v - VR TLEIRIBA, BZ2URL TRERBROFER Methyl & Ethyl X hEEESEIILL
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QOrtho, Meta-isomer & Ethyl-parathion ORBETH DI

2. ZEIEREENIcika Chlorophyll TEpbRH R4

Parathion QSR CHEORFRFroEE Chlorophyll % CHsOH Tk, AEHAFT
HEd 5 & 0.1~0.019% TEREIHE~T 1/30.005% T 1/5 0.001% THELZED /2t~ Chlo-
rophyll ZHude & LIZIFESLMBLEN B,

3. WAHELERIDERTEE (b~ 2480

i. Paraoxon (Etsm¥n) & Parathion OMA-RIMKSHEE

Paraoxon 0.002% & Parathion 0.1% &% UEED ;‘i&féﬁ»’ %389 Parathion : Paraoxon %
0825 +295, 95%-+5%, 90%-+10% diRAK{ED 0.2, 0.1, 0.05% TiARTE Paraoxon ©
SRR OWRT ARFEOTHHELHKE TAD 1T,

ii. HBEHOEESOEE (< b 245D

Methyl, Ethyl-parathion, Meta, Ortho-isomer @JEic#E 2 bIFK Methyl #L 1,

iii. Parathion & P-Nitro-phenol ®B§{%

Parathion : P-Nitro-phenol 100: 1, 100:3, 100:5, 100:10, ©MH:RiiEA Parathion %
E% 0.2, 0.1, 0.05% T35S P-Nitro-phenol OHik& FiciEnmL L LAOSES)

Parathion 1.5%, 2% & P-Nitro-phenol 0.01, .03, 0.05, 0.1% oO#E&¢ (BHIOES)
P-Nitro-phenol O¥ifn& FCHLOHEE 2R L. YR fF#EYT 5 P-Nitro-phenol 234 5
r Parathion ©ZEs%E P-Nitro-phenol (cfk 2 EEBMR S0,

Surﬁmary

Studies on the phytotoxicity of new insecticedes

Phytotoxicity of parathion viewing from its components.

1. Results of germination test

Methyl-parathion was most phytotoxic. Ethylparathion, o- and m-isomer came
next in phytotoxicity.

2. Spraying test on tomato

i) In the combination of parathion and paraoxon, more phytotoxicity was
observed with increase of the amount of paraoxon. High phytotoxicity was
observed when only paraoxon was used. :

ii) Using the powder or methyl-parathion, ¢-, and m-isomer, the same results
were observed in phytotoxic order as in I. Espécially methyl-parathion was very
phytotoxic.

3. Increase of the ratio of fres p-nitrophenol to parathion proved to produce

- high phytotoxicity either in the emulsion or powder.
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FREHOBSEYICH T A EE  @wowr
FALANC K 5 R BB RO KR
W& A
On the Toxicity of organic phosphate to mammal

Experiment on the reduction of dermal penetration by Emulsifiable agent.

Tararr YAMAMOTO

Folidol i =B DFFRARICERE Licn BEBE2HED TW A ZEEE X b OB 2Rk
THRDTH 5, JF ion RAEEESO ABEO b O T 2 OPUKEDIRIT S § DIEEFTHT %
BRI S T DI D B ZOME THKEDAN 3515 HLB OB HHSZLE L L X<
ERUT & vk Rk USRI R LT HLB O 4 O ERE® Lipoid (B4 1 B5Has)
DR GEMIE) BIRELD IS LELSNED 5 TH D, '

Parathion QI LEIC20TOHEES

Parathion w#§ 2 58I0HRERRE 10% BiETH 5 bfﬂﬁﬁéﬁiﬁ’ %75 5 Diethyl-phosphatic
acid IR L Tid 23% BEES T C & hifpkic, IBIRKTH 3 Lecithin T LT H & (EFT
% Lecithin BFRACEMAFE IR NEIHED S OT, PHRIBBEECELN L TVAID EE
A BCEME OB B2 iR RIF T 2 864080 BILEME == 7 % R E Uik
HLB O ¢ % i dEUkEORZ A %5 1 FOERSC LT ORKD FFL D OFH»
W BT LML 5, COREBERREDIE ion ROAMFLAOESIZE .

1. EALAI OB MR D KR

# 27 MORLALHI 20 C M3 D~ v = (HER) 2L TEBKEHOER % L, Parathion
4t Ethyl-parathion 281 20% #LFE L THEEL I,

Table 1 BETEHEANICH 3 REEMEDLE (v o 2)
(PR~ v OBEESTIRIEA I v v RDE#E R RT)

Emulsifiable Liquid 20%% ) 15 mg/kg 30 me/kg 50mgl/kg  HALRAE
Alrodyne-315 (Alrose chemical Co.) 0/8 778 8/8 =
poly ethylen glycol fatty ester
Triten X-135 (Rohm and Haas Comp) 9/8 28 2(8 B
alkyl aryl poly ether alcohal ) ’
Emulsifier $-1132 (Glyco product Co.) 0/8 1/8 418 B
G-1441 (Atlas powder Co.) - 0f8 _6/8 8/8
polyoxy ethylene sorbitol landin reaction product
Triton X-177 (Rohm & Haas) 1/8 5/8 8/8 -

* 1953 SR EBSaTRRUT



46

Emulsifiable Liquid 20% 15 mg/kg 30 mg/kg 50mglkg  FbShAE

Renex (Atlas pbwder 'Cb’.) ' o/8 I 4]8 7/8
polyoxyethylene ester of mixed fatty and rosin acid

Monsant M (Monsant chem Co.) 0/8 ' 6,}8 8/8

Emcol H-77 (Emulsol corp) ' /8 5/8 8/8

Atlox-1255 (Atlas powder Co.} 1/8 . 5/8 7/3
polyoxyethylene sorbitol ester of mixed fatty and resine acid

Atlox 8916-T (Atlas powder Co.) o/8 413 . 8/8
polyoxyethylene scrbitol ester of mixed resin acid

Alkron (Eston chem) 0/8 3/8 5/8

Glyco-1132 {Glyco powder Co.) 0/8 2/8 5/8 B

Monsant L (Monsant chem Co.) 1/8 5/8 718

Triton X-i00 (Rohm & Haas) 0/8 5/8 8/8
diesobutyl phenol4-8-10 Mol ethyldicxide

" Tween 80 (Atlas powder Co.) 0/8 9/10 718

polyoxvethylene sorbitan oleic acid ester

Tween 81 (Atlas powder Co.) 5/8 8/8 8/8
polyoxyethylene sorbitan mono oleate ‘

Antarox A-401 (Antara chem Co.) 0/8 4/8 3/8
alkyl aryl polyoxyethylene glycol egter .

Antarox B-201 (Antara chem Co.} 0/8 4/8 6/8
alkyl polyoxyethylene glycol ester

Tween 85 (Atlas powder Co.) 418 8/8 8/8
polyoxy ethylene sorbitan trioleate

Antarcex A-200 {Antara chem Co.) Top/8 0/8 6/8
alkyl aryl polyoxyethylene glycol

Antarox A-400 (Antara chem Co.) 0/8 0/8 1/8
alkyl aryl polyethylene glycol

Emcol H-74 (Emulsol corp) 0/8 7/8 8/8
fatty acid condensation product of a polyhydricalcchol

Emcol H-65A (Emaulsol corp) 1/8 8/8 8/8

Antarex B-290 (Antarox chem Co.) /8 1/8 2(8
polyethylene glyce! ricinoleate

Tween 20 Neo. 1 HLB 15.3 0/8 8/8 8/8

Tween 20 Ne. 2 HLB 16 0/8 8/8 8/3

Sorpoll No, 144 (BIEFR{LEE) 0/8 1/8 1/8 BT

oL mEER Sorpoll No. 144 (E#E) Emnlsifier 5-1132 (Glyco product Co.) Glyco 1132
(Glyco product Co.) 3¥4k$ i IRk L 7o oIS OIEIEsRI: § @13 Alkron (Eston
chem) Triton X-155 (Rhom and Hass Comp) Antarox A-401, A-400, B-290 (Antara
chem) THD7z.

2. HLB &0
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EE® Lipoid %Zrul& LT Parathion PR T 5 & WIHAMOBRVEY L D EHRHTH 2K
27T HLB O OBERINIETH 5,
Table 2 HLB &3O

fl Polyoxyethylene Sorbitan ester (Tween system)
Mw 2RO S TE My
HLB=11.70og 37™4+7 o (ririitt 0 T H Mo
HLB {(Hydrophile Lipophile Balance)
' 15mg/kg 30mg/kg 50 mgfkg  AEEEE

Tween 80 HLB 15.0 polyoxyethylen Mol. nomber 20M 0/8 9/14 7/8-
{polyoxyethylene sorbitan moncoleate) )

Tween 85 HLB 11.0 7 . 20M  4/8 8/8 8/8
(polyoxyethylene sorbitan triol«;_ate)

Tween 81 HLB 10.0 & 6Mol 8,!8. 8/8 8/8

(polyoxyethylene sorbitan mono oleate) R
(2025 Emnlsifiable Liguid)..

Tween 80 (HLB 15) & Tween 81 (HLB 10) TraBikdEmA% 3 Tween 80 DS Mouss
OEEHEEER U, ST HLB AT C & 3BIToH 5 54MIEOAT 5 Span K
I&@ku% Tween H255 & LOBILL DHH’Cé’JT._o '

Fig. 3

COOH

05“:10 g
e

=0t

3. Folidol & Dk
RO 20% Parathion A% L THEMEOEIFICEED &0 B/LH% LT Folidol & & U4

EOSEREOUM R BEHEOER® UIFTEED Sorpoll No. 144 29k L @kl
Folidol Lt RALBETH I,
Table 4 Folidol FI# & DEbEE (BEHEE) v R

15 mg/kg 30 mglkg 40 mg/kg 50 mgikg
Tolidol (46.6%) 0/10 (025) 5/24 (219) 5010 (5025) 16/16 (10094)
Antarox A-400 (d44.4%) 010 (02) 4122 (189%) 5/10 (5094) 10/10 (10094}
Alrodyne-315 (47%) 018 (0es) 8/8 (1009%) 818 (10094) 8/8 (1009%)

Sorpol No. 144 (47%)  0/20° (0%) 4/29 (149%)  14/27 (5296)  25/32 (T894)
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4 EACROBIMTK S BRERIN D L& o o
20% Parathion LEIIS 80% MAALKTH 5 48% AN 47% Hitk @ Parathion THED
T 50% WIBOAMATS 5 5 LD S CEHERBRRBRI NG LIRS 12
»ERIV O LRfIoBEAMENE C. M. C, (2 A BRERBE) 2BA LA RED
1D TREBRARMETT 5 £ & RERO FRNRL TV, k¥R i HLB oMy RLHIE
EThHB | |
Table 5. BCAORMBERI K 5 EREDERO—]

A Parathion &%  15mglkg - 80mg/kg 50 mg/kg
Antarox A-400 209 0/8 ; 0/8 1/8
Antarox A-400 . 44.4% 0/10 4f22 10/10

\ ) =1

Parathion T4 5 Folidol WMEE L b OBEE>EET A A E 2 ER LT3, 20K
E’lwiﬁ?ﬁ?ﬁﬁ%ﬂlliﬁ&ﬁ 23E ion | TIREROIOTHA 5, Fihd X bHAIENHRLTH
3# 5 Parathion OEFIKT 2 BELERT 208D 5. CORBKT HLB OBOEN X <
2. Parathion WHBHREOBEMBERINL . L2tz RO THED Lipoid
TR (B PRELUDICFHHELBAONID L TLOBRT 27 o A4bH % 5\
943 o=y R 2HE L THBOBRERBEO WL P KB OB ILBEERNRS & AN N
ALK ALY Sorpoll No. 144 (Hig) Taoi, Emulsifier $-1182 (Glyco product
Co.) Glyco 1132 (Glyco product Co.) 'Gépof:ﬁ'ﬁéis%iﬁi Uiz 3 it Alkron (Eston chem)
Triton X-1565 (Rhom and Hass comp) Antarox A-401, A-400, 'B-290 (Antara chem) T
&0, B Sorpoll FIALIHED Td { F$ Folidol LREETHD,

HLB 15 @ Tween 80 & HLB 10 ¢ Tween 81 Tk HLB @ 15 @ Tween 80 DM
BERICH 501, ZRBEOR BT 3D TH 5,

Summary
On the toxicity of organic phosphate to mammal (III) .

-~ " Experiment on the reduction Dermal penetration by emulsifiable agent. For the
-purpose of reducing dermal toxicity of parathion, twenty seven kinds of emulsifi-
.able agent were selected parathion was prepared to the 209 emulsions using these
emulsifiable agents and the toxicity was determined by dermal application to the
mouse. ‘ ' ) ' _

In these experiments, Emulsifier S.-1182" and Glyco 1132 s‘na‘we'd: good‘r,esu‘lts; and

ithe ageénts which reduced' toxicity but did not show, good’ results about -their



49

emulsifying, were Alkron, Triton X-155, Antarox A-401, A-400, and B-290.

They may be nonionic surface active agehts whick have str()ngér hydrophilic
parts than lpophilic parts, and then the higher the valve of HLB is, the more
effective. TFor example in the case of Tween S{)' {HLB is 15) and Tween 81 (HLB
is 10}, the former is less toxic than the latter. In the case of sorpoll and Folidol,
both have about the same grade of toxicity, Twenty per cent of parathion in the
emulsifiable agent was less toxic than fourty percent of paration, because t}he

former contains more emulsifier.
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EREAOSSYEICTT 23 @@=
Parathion MR
th & g &

On the toxicity of organic phosphate to mammal (No. 4)
On the toxic mechanism of parathiomn.

TAXAT YAMAMOTO

Parathion O 2V =275 ~+¥ (ChE) s ST b, st 75’\ A=+
Parathion ¢ ChE pi#:id Parathion OBEMLAERY TS 5 Paraoxon iz th~TRLEEIXIEN
Bin, MeTcalF (1953) {ofkivid Parathion 124:fKROBM SRS b Bk & T Paraoxon
NEBELTE Y TOEEIEEBz AL EZRHLI,

1. ChE fij'Eo4l:

oA ChE IED0&MREOomIE  20mm 7eFr =V .04 M

Ratte fi#E 100mm P+ = ¥ 2 0.0025 M
SRMME W0mm FeFirav 0.002M
T ChE OFEMEOKRKLSEIE Ach 2 0,004 M & LAvie 2B 0.002M & L 7-ChE
@iizEl:  Hestrin  (1949) OEECHk b RUHEHITKR b EHL 720

2. Bomificwgd s ChE Mg (in vitro)

ChE RI%582id in vitro (T~ T Parathion izk:~ Paraoxon 1Z@#35Ta b 3x10~ Mol
G Parathion 409 RHSRiT® L Parzoxon {3 3x107Mol T 45% [HETH D, T O
(DEE &3 Parathion MEMRAICADTE VBZIRZZHHEERRT IO TH S, L LaRic A
o7z Parathion #3542 T Paraoxon /g 3923448 & Uiz Paraoxon OEHEDS 7 OfERES
REOANEE 25 C EWEEHOCZW EHER S,

Table I FBOniEck4 % ChE BIEE (in vitro)

Mol Methyl-parathion Paracxon Mol Methyl-parathion Paraoxon
3x10-5 9095 10025 Ix 1073 0% 75%
3x10-3 602 6% 3x10-¢ o 4525
3x10-¢ 4094 9049, 3x10-83 0% 179
3x 1065 209 T0%% 3x10-° (57 g%
3x10-7 (}% 75% 3x 10“‘3 5 02 0o

Cs H50> E >NO« CoH50> H <—>N02
C:H:0 S
Parathmn Paraoxon

* 1954 JRAEEERSTRBELY
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3. OB eEEticdkh Parathion X b Paraoxon -~
_ Parathion O (4dcc) (EHMSEREREBOEHERER2HES) 107 » 7OITR L g) Oy
# 37°C T 180 408 incubate U3BR il 5 &6  3Ebifidic 2 Paraoxon {79 %
6 U< 2 DEEML - Parathion # %% L Bomifc/eR €5 & ChE M2 kL THed o
ERFEOIL ThHA,

Table 2 FrigEs{rESR Iz 85 Parathion D45 (Paraoxon) ~OET

HEE Mol K ChE 5% BiEE Mol Bt ChE %
3x10-6 (Lever) 1¢0 310t (None) 14
3x10~%% (Lever) 71 3% 10~ (None) 11
3x10-7 (Lever) 57 3x10-7 (None) 0
3x10-6 (Lever) 100 3x10-¢ (None) 27
3x10-635 (Lever) 60 3x10-%5 (None) 3
3x10-7 {Lever) 40 3x10-7 0

4. BHERESRIERI OB

7 v FOFFHOBEfNciR D Parathion O@FMEH #RENI0N, TRERUBEGTRIEESR
Paraoxon (27270008 & §VEANC R REESER S 2 TR O e R &2 5 &, BMERRULL
TEEPEG LA VTCH B, BUvEERE A & LT CHJCOOH 1072M, 1073 M, Hg(l, 1073,
107°M, HCN 107% 107°M, CcLNO, 1072, 10°*M #LL>T 60 4 37°C TIEOHIAIT
B s 70 4 D BT Parathion ¥R 3 L0 kAR L2V,

Table 3 EE{LEEZILIRAOIES

B Fls 314 Parathion DYEE Mol BrED ChE e
CH-JCOOH (Lever}) 10-*M 3x10-% (Parathion) 269
103 M 3x10~¢ (Parathion) 30.8%
HgCls (Lever) 102 M 310~ (Parathion) 269,
10-3 M 3x10-% {Parathion) G0.395
HCN (Lever) 10— M 3x10-¢ (Parathion) 249,
10-3 M 3x10-% (Parathion) 4504
Cel3NQO; (Lever) 10— M 3x10-% {Parathion) 25%
103 M 3x10-%¢ (Parathion) 259%
Cont (None) 3x10-¢ (Parathion) 2394,

Z OiF4a HgCl, 1073M T2 ChE BHEASHIE 23% 259 LT 60% &HEARLIZC &3 HegCl

107 M CiiEMLEEE RS H A 3 ¢ M zh E3BA 5,

chicglLzrrer ) v

B THRIAIIA 3 L OBERIFERRICS 2 B0 OME ORIEOEI ko TEHLND
- & R2¥® Indophenol-oxydase #EEAOMEME & —F LIt S RE%RDZ C ETH e

5. Indophenol-oxydase FEFFOHIE
7 » 7 OITEE Bther T [% 30 BEIR PV B2 L HIFED E5e L niic LT



52

1 USIA 2 REERESRULE O 1/10, 1/100 M $iehtc 37°C 60 41 incubate L7k s %
D 2g %Lk PHRLERIK bec 2imA, 0 2cc RHMORICHBLLTOHFLY 1/I50 M @
P-Phenylendiamine 2cc & 1/150 M «-Naphtol 2cc %fmA 37°C T 20 4ff, E#iZ in-
cubate L7248 20cc @ Xylol #imA 1 SaRdRELE 2 SEHEL T Xylol e LEHE
7% Blank (JE 550) & LCHaT 3 pH 6.8 iciii 3 Fuchsin 38 mg/L %5 340
EHANTRET Bo

Indophenocl-oxydase #EB77ll5E

Nt NN N T NN N
HaN-— P, NH_+>___< OH — H:N S N—>__< 0
P-Phenylendiamine ™\ S Indophenoloxydase N 7

e-Naphthotl Indophenoci-Blve.

Table 4 Indophencol-oxydase {ERZIDHIRE
g GER) e %
IR

Fuchsin §3E mg/L B PEEEH] Fuchsin mg/L
0.5 95 CH.JCOOH 0.1 M 95 0.5
1 85 L4 0.01M 75 1.7
2 71 HgCle 0.1 M 86 0.95
3 62 7 0.01M 60 3.2
4 52 HCN 0.1 M 91 0.7
5 44 7 0.01M 65 2.7
6 39 CelaNO-: 0.1 M 95 0.5
7 34 & 0.01M 95 0.5
3 29 Cont 52 4.0
9 27

16 25

RS S 2 YRR 87 T HeCl, 10°M T CnE [Hg 60% HCN 107*M 45% &
EEIARINILC L IIEMEBEEOE DS T H B 52 H8 Indophenoloxydase Y& 2Hll5E s
% & Z ORERIOEEE Tt Euchsin mgf/L TR 2 & HgCl: 107° M ¢ 3.2 HCN 10 M Tl
2.7 LD 4.0 wHLPALN T ZIEEL CclsNO: 3 1072, 1073 M #kic 0.5 tig®
TEMEIBMA BN D, BLMCEBMEREESEFITH 50 69> T CnE ORLEES 8L L,

6. WM OIE Oxydase RIGMERIER

FRIBETDHE T U SR 0 BMEERE2 Ao — Bl 2 R s 9 C L o nic 5L TH
%o RURMME OBEICHR Y A5 E O Oxydase IRV RASSFEICHERE 6N A T & 45
PREETH 5, RRGEEROTTERE TR Oxydase B 2RT 5 ¢ HOMIALHLTH S |
C Ok Oxydase fefA1 O8O % ¢ Parathion (T84 % & Parathion ©EEfo#Hik
R THE U FEL D R TH 21,
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Table 5 ERBE/EOFE Oxydase FBER{ER

Thyrosin jEE 6 HFFEH - Cont . 4mgfL Fucshin
HER 7.2mg/L

i Oxydase BEARISAKIETRUENEIRY) (Paraoxon) ~DBFF

Thyrosin 4K Lever  ChE {5 % H & ChE [H&F %
3x10-¢% Mol (Lever) 76.5 3x10-%35 Mol (Lever) 60
3x10-7 (Lever) 62 3x10-7 (Lever) 87
3x10-7% (Lever) 56 R

7. Y&FCAl Cysteine f& 5 BMLiuE R OMSE

HFERALC R D BMEARWIc 5 Paraoxon &7 5745 ETACHBEEIAS C L E
ALNAWETH D, Cysteine 2{EF 33 & ChE [HE2HA 54 L L Cysteine & Cyto-
chrome Oxydase % [LEMECH 5 & b BMiCETARED - DEL 2 I 4 120 T2 ¢ Okydase
WIED® s EFEALNS,

Table 6 EmHicdk 2E{b698:8 (Paraoxon) B3

B " Parathion ChE [E% % B ChE % %
Cysteine 10~2M  3x10-8Mol (Lever) 42 3x10~¢ Mol {(Lever) - 100
K4 10-3M 3x10-% (Lever) 39 3x10¢ (None) 14
= =

Parathion (347 TEMLEER iCE b ML € Piaraoxon Tith, Lh=lv=rFs—~=
{ChE) %2[H#&7T 5 &35 KRk 3 & in vitro OFRBEO mFic 344 ChE © 50% [HEEE
it Parathion 3x10-%% Mol Paraoxon 3x10~% Mol F2E T Paraoxon & ChE [HZEM 87T
H5,

ChE iziheazs (Hestrin 1949) wik hBIEL I

tkiz Ratte OIFEE@IRA I Parathion ##fiy g8, ChE »BofmificmTHRIA L £0
~FlEmE L 3x107° Mol (None) 14% [, 3x107°Mol (Lever) 100% RHZE

ChE OEEEMET S, FEEIEEz NS i &L BbN 5, ko T Bp{LEERiERI L LT
Zmres ¥y HCN, CHJCOOH, HgCl, 1072~10-° Mol % HMki8 Parathion i
I TERIECHFHNTO ChE [HEEE B35 & ElaV, S BMeRERE® HExhiipgsf
BB Paraoxon SAgMEECEER Y = vy ¥ CHJCOOH, HCN, HgCl
OETH 21, ZDEHEI: Indophenol oxydase fEA 2RI VFEL ORE O BEHEKD
Paraoxon AEgRlESEE & —F U MEKAOBREEA MK D Parathion 3SR Bt & W bER
#ic % Paraoxon ~EBTYAWHREERTcEDR S,
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Summary

On the toxicity of organic phosphate to mammal (IV)

On the toxic mechanism of paration

Parathion is believed to become paraoxon by the action of oxidase and to inhibit
cholinesterase (ChE)

Parathion (3x107%* Mol} and paraoxon (3x10-% Mol) showed the same grade
of ChE inhibition. When parathion was contacted with liver slices of rat, parathion
increased its action as a cholinesterase inhibitor.

This is because parathion was oxidized to paraoxon which is more active against
ChE by the action of oxidase in the liver. Bringing the liver into contact with
inhibitor of oxidase such as (chloropicrin HCN, CH.JCOOH, Hgcls, 102~1072 Mol)
parathion was prevented to be oxidized to paraoxon and the toxicity of parathion
reduced.

According to the results of measnrement an indophenol oxidase activity of this
oxidative power, the grade of inhibition of oxidative power is coincideel with the

grade of production of paraoxon which is oxidative product.
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