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5) Tsumuki, H., T.Saito, T.Miyata and K, Iya-
tomi: Biochemical toxicology of insecticides.
(Ed. R.D.O'Brien et I. Yamamoto) Academic
Press Inc., New York, 65 (1970).

6) MAN=QE, WEF, EARME— SWNT, G
e Ok 27, 111 (1972).

Summary

8P -and 3,6-pyridazine-1C-pyridafenthion were
administrated orally to mouse and rat, and the
excretion in the urine at regular interval after
treatment and the radioactivity .of the feces and
various organs at 24 hours after treatment were
invéstigated. In all cases, more than 709 of
administrated dose was excreted in the urine as
decomposed products as in the case of fenitro-
thion. ‘

When the animals were fed for a 3 weeks

period with unlabeled pyridafenthion at level of
100 ppm on a dairy matter and water, the rate
of excretion of 32P-and MC-pyridafenthion was
not changed as in the case of 82P_fenitrothion.

The greater part of administrated insecticide
was excreted in the urine as water soluble su-
bstances. The main metabolites were phenyl
maleic hydrazide and desethyl-pyridafenthion-
oxon in the case of rat, and were phenyl maleic
hydrazide and its glucuronide in the case of
mouse, respectively.

Therefore, the main breakdown position of py-
ridafenthion in mouse and rat was the cleavage
of P-O-ary!l bond.

UC-Phenyl maleic hydrazide and 32P-O, O-die-
thyl phosphorothioic acid were excreted simul-
taneously and rapidly.

Metabolism of NS 2662 in the Mouse. Tadashi Mivara and Tetsuo Sairo (Laboratory of
Applied Entomology and Nematology, Faculty of Agriculture, Nagoya University, Chikusa,

Nagoya, Japan.) Received January 23,
Summary 86)
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2P-NS 2662 2= v 2 IEQHREL, R, HE~OHEHHAL,

B HRAEL ST,

1972. Botyu-Kagaku,

38, 81,1973 (with English

HHE OE REOR (BRI ECR R,

v U 2&iks LU= ¥ AFH, KiC

1) =y 2iEO#5 L1 2P-NS 2662, 2P-DMVP, %2P-trichlorfon 35 X ¢* 3¥P-dichlorvosit &
b I 120 M HIC I By S IR D T0~80% A3tk ST PRIl 3 iz, 3P-NS 2662 45 & IF **P-trichlorfon

PREAZKSL,

—FacfMsh, ZRFhosyROENIZ P-NS 2662 Tk 9047,

12#8053Ch -1z,

2 v Rekick 3B LoRIETS, WML ver T4 7Y OIEITHAN

32P-trichlorfon

2) R LU=y 2k03MYE, NS 2662 TizA#S dimethyl phosphoric acid & phos-

phoric acid Td - 1225,
monomethyl phosphoric acid 3 &E» s h iz,

trichlorfon OFPATIIME 244 Y Ot desmethyl-dichlorves &

3) < Uit} 3 NS 2662 OEGHEOFHO—2L UT, =9 RiNT NS 2662 M
R, XN AHEEA SN, Fice v R0 5 NS 2662 0 ET (U EMEIE P-C 4

BORBEHEALLNIL,

NS 2662(0, O-dimethyl 2, 2-dichloro-1-hydroxy-
ethyl phosphonate) = v 2 fEOFLH LI ET 3,
HEY CHRERTORUVAT, JuhARRER
37, FORWERLUELEL, 2OWEL NIy B

D A pge O— B AF4GER R A FHEVR IR OB B
BRI,

\Wio trichlorfon L b Wiz {E» -1z, UL, NS
2662 EHIERHTT DMVP (O, O-dimethyl 2-mono-
chlorovinyl phosphate) %» O ELIzwY 2Tk
WMUWATE, BOhAERZRL, BCL, HELH
Po1b,

Trichlorfon @{Es#EizoVvT, DuBois and Cot-
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ter® |3 Z OFHDO—21XWILEIC I3 T trichlorfon
OREYHNC &Lk B & #& L T3, Robbins
et al® IILEIINT trichlorfon o T BEEH
FifEBiL P-C 58 0MA TR E BEL TV AL,
Arthur and Casida® |3, WRLEic 817 % trich-
lorfon ORAFEHIE P-C FHADHATHY, chds
EFEWHORRATH 5 L THYEEHWBo-HUR
iz,

AL T NS 2662 D7 v 2 COEHEDFE %
6T 5728, Jlic ¥P-trichlorfon % § HUy,
$2P-NS 2662 2= v RRBEOWS L, R, FE~OHHE
HE, v x&kiB Loy 2N, R 2R
L2 TU B,

AICABIRGIZ S, WANWS CIRGCE I
WIS M EARBREANEE, RILKEEEREY
DITRA RS RIDEEE, SR B s it
A RPN EAAR T, HHRAREEEALS AR
IREEDS 4 EHRDOT 2 HT 5.,

MEBRUFHE

HEEY : BT buvice v g, ARV THk
ik & h AF L7z ICR-JCL ROHET, k& CE-2
RETRA (BRSNS HE) 25ATHRY
vic.

SHRRIRF) ¢ #P-NS 2662 33 X 7F #P-trichlorfon |
Acrce et al.® DfjitictE L %2P-dimethyl phosphite
& dichloroacetaldehyde %7zi% chloral & % #4
IWTH LD TH Y, FHERBAMIFTIEHOUH e
B Aloka-MBAF X7 v —HEINEHEB 2 § b
THE L IkHT, ¥P-NS 2662 13 1,300c. p. m./7,
$2P-trichlorfon % 1,700c.p.m./7 Tdh-1z, %P-
DMVP 5.1 rr #2P-dichlorvos {3 Barthel ef al.®
HieRie, 2hFh 2P-NS 2662 35 X f 2P-trich-
lorfon %5 BUERRIIMC & b ARLI., Thbiiuy
YEALO T DT, Metcalf et al.? OBERAED
Re=R=guw b7 40— HHMERLLULNIZE
3, WPN{B%LUETH -T2,

ROAR, HWAD #P-NS 2662, 2P-DMVP, 32P-
trichlorfon ¢ UF #P-dichlorvos MY : #P-NS
2662, 32P-DMVP, #2P-trichlorfon 33k ¢* 32P-dich-
lorvos 1k ZzhZ NIEHGIE O HHITHRL, <=v =
18Hdch, Z2hzh 60mg, 6.2mg, 6.2mg BLIF
83mg%20.2ml QS sy a—~MTiEML,
BV Firk Vs 2721, 20O%~v Y 2%
1EH9 >RBr — it Ah, KEEBfIR2E2, —
ERIBCREERER LI, RizZ2D10%, #ids
WeBEENERRARIIcE Y, 2%y —XO7
NVA— VP2~ R T U, RISV ST CESS
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iz, TN TIE 300°Ciz 1 B R KAEL T, T
noReht Aloka-fER ¥ 2 7 v — I TH
ik b HudiERllEL, SERticiRfiure, %#P-NS
266235 L T 32P-trichlorfon 25U 122 v ADRIT
DWTIE, E24[%E TIRERLIZSD2EL,

RO oo RNV ATSEHHUIE 3518087
Na—NT3EE RS- LR b0 —E
BPHGHENTARNMIcE Y, 33 EFEMTREL,
g EE L. ch b OfHYIEEELY LRI
ICERVEL, ROFIT DL TIE Metcalf ef al.” OJ5
HITHEL, SHEMICoWTIX Plapp and Casida® @
BHERAEL R~ 20w b 55 7 4 —2fFI2 1.

B AHER kLAY, Aloka-dr Exy 255
Yy FR—=—suv b 55 A ARHNTEERIC L DI
HigeWELL:.

T REBICEIT S 2P-NS 2662 5. L1 #¥P-trich-
lorfon D{Li : 2P-NS 2662 s X U *2P-trichlorfon
YU AR Y EANCEORSL, (Wlr—-YikA
o, eI Y R 2Ih KL, WHEHEHT
H#EL, —20°C @ fRELTs, #iz—20°C T, R
LCRFELI, 20%~v 2P L M v
Fiehpl), Z20—BEEHPRO I vaFvnL &KT
FINULT, Cofics’ C THRELTHWICRZ2REL
Haas X swemz, MHEEERCGREL, RO
Y, Y, MRS aRELI.

T YRR, FRCHIT 52P-NS 2662 kU 2P-
trichlorfon M : 32P-NS 2662 5. ¢ #P-trich-
lorfon %2 & Aic Y A RAREL, —iE0
figic ey ZA2REIL, MEFMEZHEML, WBleR
ROcMEL, ROWY, o8, dakateamty
1.

LB TNT 3R E 2T -1z,

BREXUER

29 RITEAIS LT 2P-NS 2662, 2P-DMVP,
32p-trichlorfon X ¥ ¥#P-dichlorvos i3y 1D T
ELE&K E b icBHICRBII N, 12050 i
BOT0~80% sttt 3 h Tz, Hilishicd
DD LIZIRACEFIEL Tz, Rbicdilia
124 DOXFR DD T, RAMYIBSUTTDH
S0, WRBOTIRBIVBDIRITH Y, ROY
BEBUTTH T2,

2P_NS 2662 35k OF #P-trichlorfon Z{EOH5L
122 v 2B 2K Y, 2By, Sy
ONEEFRRIENM2KOTEL TH 3, 51 KO
phYTFHINIITEL, WAL AR,
ROFNE 1 055, 4 BERIBITIE NS 2662 T3k
60%, 25%Tad b, trichlorfon Ti3#55%, 25%T
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Fig. 1. The excretion rates to the urine and
feces of NS 2662, DMVP, trichlorfon
and dichlorvos applied orally to the

mouse,
A: NS 2662 0 ¢ Urine
B: DMVP M : Feces
C: Trichlorfon
D: Dichlorvos

bt

DuBois and Cotter® {25 o MZ trichlorfon % §y
5L, o trichlorfon Ot%2 L5, 150mg/
kg OFEREELIZT » TR, 603 KIZIZEAY
HERLTW L&D D, COAMSMENS » bicks
U AEGEDO—FETHS E LI,

EIA 5 Y, 22P-NS 2662 33X 7° *P-trichlorfon
DI EYITHT VB BRBEL L, WML
vEVIFTYHRTLOHTRBIN S LHHEL T

100 K
x NS 2662
X

. Q\\\ s
-~
50 | o..-"
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29, 2O RANTIR7EY T 7Y icR—A2H
i h, Z2hFh o 4Yrem R i 2P-NS
26621349043, *P-trichlorfon TIZ§IR053TH - 12,

%P_NS 2662 #3% 0¥ P-trichlorfon BH5 L1z
o ARG & OIFRAIT 3319 3 T h & TIERIDFR 4,
DB & TSR DO 2H 1 RITRL Iz, B
T BRSOV ON LI TR & b ERoMER
2R, #E15~303 ikt z 3Lz, NS 2662
TIRRSH O DEIERL RIS & I WA LIRS,
trichlorfon TidZ & A E ELHBTED SNish -1z,
RS  OEYOER LB Ao TS, I
s\ 2RI, WE15~303 % Tlah iz
bEholohs, 0B RAMTHP U, —HDF
PIOWRUIEYS 4 IR OTER T, KD
B~ otz MR TRMICES, #E&H05
WA[WEBREP-TI.

B X OHFRURTATE S A ROt &, AR
DRDEREN S, < I ARBLOFRICIT 2K
IRDIERIIUIE 23R i 3 [Tk LIz, NS 2662 &
trichlorfon T3 £ fic NS 2662 OFpsTsmnFicdk
FUHTELEL Turiz, $¥5515~304) #icid NS 2662 T
{2 10-3M, trichlorfon Tii 10-*M FULTATEL Tiniz
FERL Y, ST X N 4 NENHITIRBE T NS 2662
13 4.510-%M, trichlorfon T 1.9x10-M iz3fi>
LTz, NI2H{OREHA, RO &ML
BEiz 31 24U = O A&k R E b b b AFTL
TWAEFZALNS,

Wiz 313 5 2P-NS 2662 33 1 7* 2P-trichlorfon

100 ¢

({ Trichlorfon

Percentage of the applied dose

Time after the treatment (min.)
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Fig. 2. Metabolism of 22P-NS 2662 and %2P-trichlorfon in
the mouse whole body.
O—0 Chloroform extracts, X---xX Water extracts
A——A Tissue conjugates
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Fig. 3. Concentration of chloroform extracts in
the mouse brain and liver.
O—0O NS 2662-brain
A— /A NS 2662-liver
@®—@ Trichlorfon-brain
A——A Trichlorfon-liver

DORDFITNT Metcalf ef al.” DFFHEICHEL,

RNy u2 b 557 4 —TIRFODHERIT 21
LA, ROBDORIBIINERYEHT, HELI
L DD NS 2662 ¥ 1243 trichlorfon XEERD 3%
UTFTdHote. UbL, Tz NS 2662 5208
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Table 1. Amount of metabolites of NS 2662 and trichlorfon in the mouse
brain and liver. (y/tissue g)
- - " Time after the Brain Liver
treatment Chloroform Water  Tissue Chloroform Water  Tissue
(min.) extracts extracts conjugates extracts extracts conjugates
NS 2662
15 58.4 68.1 66.2 790 775 271
30 75.7 44.6 1.22 423 492 52.0
60 15.7 . 32.2 1.57 36.2 449 55.1
120 9.9 34.2 0.76 46.8 496 83.1
240 3.2 10. 2 0.53 10.2 185 42.5
Trichlorfon
15 28.2 4.0 0.11 188 335 42.2
30 26.3 6. 44 0.68 104 375 37.7
60 7.58 4.14 0.48 28.9 260 30.9
120 4,14 5.76 0.21 16.7 118 25.9
240 1. 61v 6. 66 0.41 6.4 198 43.4
Values are calculated as NS 2662 or trichlorfon from the radioactivity.
trichlorfon »5%Z D BHIEE & UTRACHIH SN
\ 12D, NS 2662 5L TF trichlorfon & U THiH
1x10 Ahic b o, ZORBERHECEILLIZ b E
: SHRIYTH S,
Na v 9 2RHKITBY BRF B AR <~ 2 B
N 2 bS5 T 4 ~TIRFOIRERITIS 512 B, RO

BE & I1MT RIS H NS 2662 35X 0° trichlorfon
T, REWYHc D 3 BHSRBYRONAIX 0.5 %L
TFTChoic.

< U ARIC BT BRSBIT OV TR KIS (80~
90%) %% NS 2662 ¥ 7iziX trichlorfon T, 216D
BHIRPIZ10~209% Cdh - 12,

KIAYESHRYNT TS, Plapp and Casida® o
iRk hR=r—sue b5 7 4 —~25F80, 01
2FTRUIZ, R X7 v 2 2k DXL,
NS 2662 Ti3 k¥4 dimethyl phosphoric acid &
phosphoric acid Td - 123, trichlorfon 251
T2 O ZR» 5 IR 2 {tAY D desmethyl-dich-
lorvos & monomethyl phosphoric acid $ s HZB
»bHhic,

Hassan et al'V {315 » MCEBLT 5 trichlorfon @
FREC DOV THIRLL, #5480 CH G it 75~85
ZH Rl s h, ZOREII260~T70%)5 dime-
thyl phosphoric acid, 20~30 % »% monomethyl
phosphoric acid T 3 EREL TS, FIEH-
FRE0 3 2P-NS 2662 35 X TF #P-trichlorfon %2 5 »
MBS L, RBORB 2L 5, NS 2662 T34
59 % $3 dimethyl phosphoric acid, 27 %33 phos-
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. Table 2. Percentage of water extracts of NS 2662 and trichlrofon in the
urine, whole body, brain and liver of the mouse.

- 'Time after the treatment¥(hour)
Water extracts Urine  _Wholeibody  __Brain Liver
21 0.5 4 0.5 i 0.5 i
NS 2662
H,PO, - 2.3 202 23.1 3.4 355  77.3 21.3
CH@ngh 4.9 10.1 4.3 5.4 4.4 1.6 9.3
CH,0 O
“POCH=CHCI 7.6 1.1 10.8 2.8 6.4 5.1 17.5

HO'

9 6.8  42.4 527 209 283  16.4  28.4
(CH0), B0 ) 3 . ) ) : )
CHO O

“PcHCHC, 3.3 6.1 5.4 240 17.6 0.2  12.7
HO  OH

Unknown - 1.1 10.1 3.6 2.3 7.8 0.1 10.0

Trichlorfon

H,PO, 51.3 224 20.9 156 5.2 38.7 46.0

0
c.0bom, 14.4 14.3 17.8 6.4 5.1 2.8 13.2
CH,0 O

“POCH=CCl, 5.4 20.8 9.9 12.4 5.4 10.0 17.0
HO'

2 18.6 346  47.4 4.8 246  45.1 21.5
(CH,0) boH : 6 3 : . : )
CH,0 O

“BCHCCI, 0.3 4.3 4.0 7.9 4.4 6.4 2.1
HO  OH
Unknown : 0 3.6 0 9.6 3.5 0 0.2

phoric acid T& b, trichlorfon T #J60% ¢
dimethyl phosphoric acid, 22933 phosphoric acid,
17%#3 desmethyl-dichlorvos Tdb -1z L H&EL TV
A,

29ZAMRBLTR, H2RICRTIHICNS
2662 Ti% phosphoric acid, dimethyl phosphoric
acid 31 ¢ desmethyl-NS 2662, trichlorfon Tt
dimethyl phosphoric acid, phosphoric acid 3% ¥
desmethyl-dichlorvos »FTENRHITH - 7c.

7 9 ZJFRET DV TId, NS 26620/ R E L
T phosphoric acid, dimethyl phosphoric acid T
& b, trichlorfon Ti3:}:& LT phosphoric acid,
dimethyl phosphoric acid Cdh -1z,

Hodgson and Casida!® {2 niPLHh4Y ORIEAES A
Lz X 3 dichlorvos @ K #: (9 73 R%2 L 6,
dichlorvos DPYEH 2x10-2M, 5%10-‘M D%, P-

O-methyl #3108 P-O-vinyl #54 @ [0 B&IX %
NZN4.5:95.58%031.9:68.1 Tdh - TcEHEL
T3,

NS 26620 < ¥ i1} {EHHEDQFRD—2I,
DuBois and Cotter? $3 trichlorfon {2\ TaR~T
WBERUL, ST, 3N EHRD
N3, Fiow o iy 5 NS 2662 O:RE{ U
B4ix Arthur and Casida®, Hassan et al.!Vs trich-
lorfon TE~NTW 3 &L P-C G ollZ L Db
a5,

x [

1) ¥M IE ZOEITR : Pidiiee, 83, 13 (1968).

2) DuBois, K.P. and G.J. Cotter: A. M. A. Arch.
Ind. Health., 11, 53 (1955).

3) Robbins, W. E., T. L. Hopkins and G. W. Eddy:

85



BB R

J. Econ. Ent., 49, 801 (1956).

4) Arthur, B.W.and J.E. Casida: J. Agr. Food
Chem., 5, 186 (1957).

5) Acree, F. Jr.,, F.H. Barbers and N. Mitlin:
J. Econ. Ent., 49, 808 (1956).

6) Barthel, W.F. B.H. Alexander, P. A. Giang
and S. A Hall: J Amer. Chem. Soc.. 71, 2424
(1955).

7) Metcalf, R.L., T.R. Fukuto and R. B. March:
J. Econ. Ent., 52, 44 (1959).

8) WA E WEE=, ZFEEXR, I HHE,
12, 211 (1968).

9) Plapp, F.W. and J.E.Casida: Anal. Chem.,
30, 1622 (1958).

10) BTH IF, Z9EER : IR SEmERW, 10,
122 (1968).

11) Hassan, A., S.M. A. D.Zayed and S. Hashish:
Biochem. Pharmacol., 14, 1692 (1965).

12) Hodgson, E. and J.E. Casida: J. Agr. Food
Chem., 10, 208 (1962).

Summary

After the oral application of %¥P-NS 2662 to

% 38 #—II

the mouse, the rate. of excretion to the urine
and feces, and the metabolism in the whole
body, the brain and the liver were examined.

1) 32P-NS 2662, 3¥P-DMVP, 3P-trichlorfon
and 3%P-dichlorvos were orally applied to the
mouse: about 70 to 80% of the applied dose was
excreted from the mouse. at 12 hours after the
treatment. 32P-NS 2662 and *2P-trichlorfon orally
applied were metabolized more rapidly in the
mouse than in the American cockroach, and their
biological half lives were about 90 min. for 3P-
NS 2662 and about 80 min. for #¥P-trichlorfon.

2) Metabolites in the urine and the whole
body were mainly dimethyl phosphoric acid and
phosphoric acid for NS 2662, and besides the
above two compounds desmethyl-dichlorvos and
monomethyl phosphoric acid for trichlorfon.

3) It is proposed that rapid degradation and
excretion of NS 2662 in the mouse is one of the
factors in the low toxicity to the mouse. The
main metabolic pathway of NS 2662 in the mouse
was thought to be the cleavage of its P-C bond.

Cholinesterase Inhibition and Change of Acetylcholine Content of the Brain in NS 2662
Poisoned Mouse. Tadashi Mivarta, Tetsuo Saito and Kisabu Ivaromi* (Laboratory of Applied
Entomology and Nematology, Faculty of Agriculture, Nagoya University, Chikusa, Nagoya)
Received February 20, 1973. Botyu-Kagaku, 38, 86, 1973. (with English Summary 91)

13. NS 2662 i< A0 Y YT ATFS—EEELBAZ EFLIY Y SRBOT(L
BHE IE WELOKX REEE(EERAFLRFENIREEE, SARTTHXREN) 48 2. 20 25

NS 2662% < U 21§ A% 5 L, ChE [MEMds & A Ach SRtOZL% U b~y,
1) NS 2662% 5 Uic< o ATHOTIY, E30~60573# D43 & mEkd ChE i3 trichlorfon

2REUISE L ART0O~80L 2 HFE I N T,

2) NS 2662/gi< v AISWTIE, (BOHEMY) v REFTHRGELUIL =Y R A, KW Ach g

Liasmu iz,

3) NS 26623 v v AOMTFERIMBOEHY BHFA OZNER B 5TV 3H, Dl
3 B4Tix ChE MMM 31, ZTOHKSPE Ach ML, WERBTDLZLEALLNS,

NS 2662137 € 2 7% 7 Vi U TIZATER Y o8l
Flie X A GO IBINER 2 RL, 20RO Y
vz 27 7~+ (ChE) U {Midtah ChE Mk
AEUTEAL TN 3 EH A5 NI08, NS 2662 %
RORS Ui~ v 234089 L 2dfimilics Shbh
BEUWEE, TONAEREZRITI, MBI
ZHIELCLI, UL, NS 2662 o Bt g ED

* B : AE BT HER$RNrs-85

86

DMVP CTHiEL =Y 212 178 Y o Rt o
FHEREZRUI?,

Y VR BRI, MRERMTICH S 7 ¢
FuaYr (Ach) 24395 ChE 2T 5120
ic, BHIic Ach BERIVIER ZMRER2T25C
EWTRY, BENERTVIhAREL, TP cA
HEPFELBESUD B EEZELLNTINS,
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