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Summary

The present paper describes symptoms of in-
toxication with NS 2662 (O, O-dimethyl 2,2-
dichloro 1-hydroxyethyl phosphonate) in the
American cockroach and the mouse.

1) Cockroaches poisoned with LDgy0r LDy doses
of NS 2662, trichlorfon or dichlorvos showed
hyperactivity, followed by paralysis and finally
death. These are the characteristic symptoms
of organophosphorus insecticides poisonings.

2) Syndromes of poisoned cockroaches were
analysed quantitatively by the leg-jark method.
Cockroaches treated with NS 2662, the dehydro-
chlorinated compound of NS 2662, 0,0-dimethyl 2-
monochlorovinyl phosphate (DMVP), trichlorfon,
dichlorvos, parathion, pp’-DDT or y-BHC showed
violent symptoms of hyperactivity, convulsion
and paralysis.” While cockroaches poisoned with
rotenone, sodium fluoroacetate or potassium
cyanide paralysed very soon without showing
apparent hyperactivity or convulsion.

3) NS 2662 has low mammalian toxicity against
mice (LDgo; 2,600 mg/kg) and poisoned mice
showed no marked hyperactivity, while those
treated with DMVP, sodium fluoroacetate, tri-
chlorfon or dichlorvos showed severe hyperactivity
and convulsion.

Comparative Study on Saligenin Cyclic Phosphorus Esters and Triphenyl Phosphate in the

Specificity of Eesterase Inhibition.
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4. BV AEET X 5L & Triphenyl phosphate D= 255 —HAECHIT I EMOLE

AINFLR « TLIETHR « REBHEE AT Kb, RN 43, 1. 31 2|

Trinhenyl phosphate (TPP) & Tri-o-cresyl phosphate (TOCP) DRBIEEMTH 2V Y ¥
2UERDABE AT VDA 2N 27 T~ e B HIs e % i U 1r,

TPP 0oz 27 5 —¥HHPHRII Y V= HRVAM A7 A BIREXTEDTHL 1 FF01
Tholo, &, =27 75— ¥HEOHREPER S VERRBETHRLUIZHER, $95=vR
RO AR 27 VEUIFED THMM S Zymogram % R7T4S, TPP BHEKRNTH 51,

Tri-o-cresyl phosphate (TOCP) 3510 % 0Eiis
L&D in vive iITBIT 3 =275 —E¥ARERILZ
DIAHEYCH AV Y = DRI AR 27V
REBZEMERPLPIRINTNAYD, —HDH Y
= UBRY A= A 5 VRS RO 2R L
ISR ORI 2EA B LR il 2R3
ERWBPEIRSTNO, 2 F U FHER R (K-T)" 13
cholinesterase (ChE) % ML T e B %
RTPT = = VG (K-2)*2 2 aliesterase (AlE)
PEREACHEL T, RAEFEAIRR S § malathion 12
WU THIWER 2R

E LAY Plapp 53 EMITRIRD AR = 2 7V

*], 2-methoxy-4H-1, 3, 2-benzodioxaphosphorin
-2-oxide.

*2, 2-phenoxy-4H-1, 3, 2-benzodioxaphosphorin
-2-oxide.

idR#E I 1820 triphenyl phosphate (TPP) #3
4 T8z (D aliesterase %FH2E 1 T malathion ik
IREUTHYTH B LREL T3,

ZLTEHLIEAZNZDZRT 5 —EHITHT 2
TPP ORI 2 NL, 3SR TPP LYY 5=y
FRY A= 27 MBI = 257 5 — €HI O E %
TR WIRAIK T % o TH L 12,

REHBIURBS
EE 2
PAEH : TPP & Plapp & b k53 hic d © & U5
HETTX VDAL 72/ — VD EARLIZED
2ERAL. v 5=CBR)AER 27 VH (K-2,
K-7) ©kor TEPP M EETERUIS,
malaoxon | malathion % N-bromosuccinimde T

ity ac ek b,
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7L s @ LY S-naphthyl acetate {Z 2hZFh
%113 % naphthol & acetyl chlorided» 5 K U1z,
m-cresyl acetate, m-N, N-dimethylaminophenyl
acetate (dimethylaminophenyl acetate) | m-N,
N-dimethylaminophenol & acetyl chloride %2 Y
L v OHETFIRUE S # T8z, m-(acetoxylphenyl)
trimethyl ammonium iodide (ammoniumphenyl
acetate) |t dimethylaminophenyl acetate & methyl
iodide #» 5 HHERL T2,

Migrwe< 53574~ (TLC)

TPP 3 v Y 5 VvOMMZRHNT Yy 1 T
b (4:1) OEEERTHIBL Ic#ic 2N KOH 7 v a
— AR 2V~ UTIEL, KIBUTETS7 =
J=NBOTILANT » VB TTER I THRIHL
1.

AlE jEEDE

Warburg BEED © B0 0. 9% NaClIFHiT 4
=N ERDOT £ b EER 200mg 2NATH I 2 &
EOFAY~THEL A~ bEUTHELL WER
MISHE#MOEEIT TPP O7 + b KB AN TH®
b AHTEIWIRICEDS 2m] 2 AN B, IS
0.25M NaHCO; @ 0. 2m/ & 347 methyl n-butyrate
0.0Im! %jnzx 5. Nz:CO, (95:5) OEEGH A%2MML
T 37°C iR 1053 MBS MBRE 2 EZREL TR
RBL, 5B S0NET 5.

Hofay: @ JEPUT phenyl acetate, naphthyl acetate
ZRCTRMKBICE > TS A7 =/ —v 2+ 7
b= B 7 S E U TG IR RERTT520my
- ¥701% 550my QWG BHIET B, BERWIL A =Y
TR 2T LT R 42K Iml QFIETH
£ i— b, 2,000r. p.m 1053 REOIHEL T2
EFR@ERALT. 1ml OEFEHIC Sml @ 0.03M 57
IR (PHT7.0,0.04M D b ABREEHBITIE» LTz b D)
2INAT 27°C 30034 v ¥ o X—bUTHE 1ml O
naphthanil diazoblue B /A¥k (4mg/ml) 2Nz TH
B3PI THEL I

NER & ARSI

KI5 ORR 7 VIRIEA IKINE™® i L TiT 22
-1z, [i5 pH6.8 D h A FEIRIRHK (1=0.025) 100m]
iz Difco agar noble 0.7g & polyvinyl pyrolidone
2g Z2INA THEGAREL, 16.5%20.0cm %5 247 ki
WL TEX 0.9mm OIERERVES, BERBIL 4 =
= (FHR) 3z i Iml QR4 AL KREMATHE Y
—b &L, 10,000r.p.m T60 4nBOITHEL THS
N ERfR AL, WG EERZ A T30 5
0°C it A v ¥ aX— pLIzHE, 2mmx12mm DFHK
B LTS Ve OB TR RV I I Fifk %
AL T 24T 5, ikihicik pHE.8 Db ATRER

22

IR (e=0.05) ZHw, (KRR (7°C) T vl lem
% b 2mA OO 5. IKkEhEk 1% A2
ZAFL =~ T 37°Cie20~403f54 v % a X~ L,
0.5% naphthanil diazoblue B ;k¥5MizBT2L T
®wIWB,

BREIURER

Triphenyl phosphate ®=x 2 7 5 — Wi

4 =2 AlE 533 TPP OMISFU % iz
U o/ Io=4.9x10*M (64y/fly) Tdh b, Plapp
b DL LI (23r/1ly) OYOREMUTH - 12,

RICTEEZS € o ) VEERIRHMBIORA 258U T,
TPP i % 0.5N NaOH JLIEL 77 3 DizoT ALE
HERNEL. 207 VvH MLz TPP
ERFID TPP CTEMBIIEAEREDLNT, VWIT
b EFOIHESIR 2 RU I (I 1 %K), %72 TPP 2 TLC
THBLT, TPP O 2+ MRS EZNUSOIY
& ANE R Uiz TPP L b drs AlE [l
R BRIRSEBED SN sh - 12 2K). -

Table 1. AIlE inhibition of TPP treated

with 0.5N NaOH

inhibition %
TPP 5x10*M 46

TPP treated with
0,5N NaOH 50

Table 2. AliE inhibition of T.L.C. fractions

inhibition %

Rf 0.0-0.3 37
Rf 0.3-0.6 (TPP portion) 50
Rf 0.6—1.0 6
TPP (300 7) 53

SLED#ERD 5 TPP (1842 ALE HEEMMH 5 T
L3Sz TH B H TOCP fUHHERYTH Y ) &
ZVERD ARBT R F VBT (K-2, Ie=1. 3 10-5M)®»
L THLIEAO 1 ThH b THG, iz, #
AUtz TPP g5 L TR IOX & 2R 4o
BARHEAbNIZh T,

UAKT A B IEE OB _

TPP 3% U TOCP ofRHELULAB E L TDH Y
FzUBRh AR 2 F VD4 =8z AlE 23
M E 2R S VST 2 IV THRA L
tz. T4RVKkEhE TRV 22 Zymogram 2{35{Zid = =
75— EIHRINCl Y, Ub b BERMIGHRIC IR
ROTIHEEABVETHS. 7, TX75—H¥D
A HERICHEDSELIL TN T, U b RN
BT RE s 2 - LB OB IR 2 HWA T, ]
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B fy =% 2 — bR sevin IBBEDRIBILIZ G O
E UT a-3X 0 g-naphthyl acetate, ChE o551y
2P neostigmine (2 ILIL 12 & D & L Tacetoxyl
phenyl 3£ @ » # iz A% % §% - 12 m-cresyl
acetate, m-dimethylaminophenyl acetate, ammoni-
umphenyl acetate M 5 HDIETTR VIRV, chb
OHFUTONT 2 2 7 5 — ¥ 5 2T 2 1
MUz, MBZNHITIOf Xz Fr TV A~ MTX
BIMHRCKT 5 ChE 4 5UMBEEHR] eserine itk 5
LIS B U 2 (191 (). dimethyl aminophenyl
acetate AP k{4 "z EU R~ MCL DD
INBMNZEDHL iz ChE itk 5T 5, RWT b~
naphthyl acetate #3X <, ChE {2 X - T#I20%H34}
35, m-cresyl acetate & ammoniumphenyl

100 a
2 D\E ]
(o} ——a
vo o
\x
\x

. =0~ ammonium prenyl ocetate
Sor =A~ m-cresyl acelate
~0- p-nophthyl ocetate

=X~ dimethyl ominophenyl acetate

esterase activity

1 1 ] 1
10 9 8 7

eserine concentration  —~logM

Fig.1. Effect of eserine on esterase activity
against several substrates.

100}
% \8
X
: e
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8 soL ~X- eserine \D
§ -0- K-2
5 S -A- K-T7
3 -0- TEPP
1 1 1 i i
10 9 8 7 6
inhibitor concentration -logM
Fig.2. Effect of several inhibitors on esterase

substrate: 3x10-*M g-naphthyl acetate.

acctate VIR IETTE UTRIFTL, 60
Bluhbt,

ZRiz f-naphthyl acetate > dimethylaminophenyl
acetate 2 MTUCINTA 22D 27 T — LK
T A& O AERYOUIT R %2 ol L 7o (G
2, 3[X). p-naphthyl acetate %ILFUT/IN IS
DA =NZD=RT J ~Eiewd 054U TEPP
>K-7>K-2)eserine MMz W@ Hittz, dime-
thylaminophenyl acetate JLFTiz JiU P iy O DR
43 TEPP ) K-7 Yeserined K-2DMUyiTdh - 1i:.

100}
%
; §e\
o
\D
2 X\A\O
2 AN
S sof )
§ -X- esering .
% -o- K-2 a
15 -A= K=7
-o-  TEPP
1 L 1 1
9 8 7
inhibitor concentration  -logM
Fig.3. Effect of several inhibitors on esterase

substrate : 10-‘M dimethylaminophenyl
acetate.

Lo L 5 it dimethylaminophenyl acetate )5
3 ChE fffkdstrneEashaihe s, vy
NORTL 20D = 257 5~ MHITHHAN
itk - THIT AN 5 aliesterase BXTFZhHiIKk -
THEINZW arylesterase itk - THRIN D,

REAKIHII X 2AEREE RS

A 2 Mo 2V, BRSVIKKINEIC L -
TA=ZNIDT AT S —E2HEL, FlxOMlHAlic
& BxR7 5~V OR HEL RN LI:, p-naph-
thyl acetate % JETHC UL I2 4 = /<= (FHIR)
DR 77 —¥i% 6 ADFEENHC/HEIN (T4 R),
Zoi ¢ TEPP BRI 50 1, 2 35 2554 ic s
L, S5 UFRMbICHiLTs, K-7 1301 3~6 %M
BURH, K2R@zh Bl ], 2o 2rR
iz Lz, TPP OB T, BE%
10-2M ¥ TE L T3 & & TOBRYES SIS R iTia s
S hi:. eserine it X 5 ChE fAELR X Zymogram
Lzl B 5 W' Ml s HpEE S hie,

dimethylaminophenyl acetate ik 7 RKOEYE
DED S NIHEN 5 X)), &b BFRICBEI 5 iENk
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TEPP 1OM l I___I %
k-2 16M | @
k-7 6% | BB
PP 1GM | D

Fig.4.

control

. =5
eserineloM

Effect of eserine and organophosphorus
esters on esterase zymogram patterns
of adults house flies

substrate: 1% S-naphthyl acetate,

=) ¥ 1+

| G272 & B [
| AU &8 B O

control

. -5
eserine IoM

rere 60 | | BLIL] BB

k-2 0| | BAD B

k-7 16%] | [ &

PP 15| | []

Fig.5. Effect of eserine and organophosphorus

esters on zymogram patterns of adults
house fly esterases
substrate: 195 dimethylaminophenyl acetate.

WRTLZETU» b RRMGRERE TERLTL
5, TEPP 311, 2 %5LiclHEL, F4,5%
Rl Uts, K-7 X85 3~6 #2205,
K-2 (2ainic i1, ZﬂﬁmﬁéﬁﬂmJlCFﬂ%bT:. TPP iz
10-2M-CigtEl D 2 AN S B HS T & 111, eserine
& B HMRIBUIBIRE T & S 5 DA LRI
» o,

p-naphthyl acetate %2JLPiz it zifhér e dime-
thylaminophenyl acetate D& ETIRAF 5 —+
Zymogram % HiRLU CAIRBRRERBIELALR
ootz U L7sH 5 dimethylaminophenyl
acetate DIFAIRBEIHRRICHRI 25 (37°C, 2043)
UTd4c Zymogram %235 T LA TETDS,
FMBIIERP»ICBBLTUE >z, f-naphthyl
acetate Ti3BRRICRMZEL (37°C, 4043) T3

24

DD B D%, R OBIMILOE TR DR
HETH -1z,

- ) -+
€ 5 4 -

house fly | %

serum I %

se;usr;in-; |

Fig.6. Zymograms of esterases of house fly
and human serum
substrate: 1% p-naphthyl acetate.

ChE itf U T X bR EBZALGNS
dimethylaminophenyl acetate %ILFUC/ivizihdr
T § ChE Dfirffi % Zymogram kit Hil8d™ 3 L &£ H3T
Xithr o to. 2T THL ChE ik %o A serum
T A5 J—~+ Zymogram % 4 x /X LIEL TAHI:
({56 [X). serumizit 240D = 27 7 —¥iEPHILIE
»oh, ZOMTRGIOE 21, Nb4 = xzDx
27 5 —+ Zymogram D5 HHIC— T 5 iGYEHFHS
eserine THERICAT INLOA LA 222275
—~ €D} 55t eserine THid UMM I iz e
64 =z DPEIIFIsHHE ChE oz = 7
5—ER2BATNILEEZLGN, WEONMEILZT
AWK TRASELETH - 12,

- #

TPP {2 TOCP metabolite i (#9 7 =L EIRY
A= 27 V) IRKEL, =277 —HEIEED
T,

BREMBKKEEI L D 4 2N kT D A= b
LHL DI AT I —EHHIsh, Thsie)LTY
Y =L BRY AR 2 5 VREROCIENRIETTL,
HIBHOEBICHE - THEYD TRV Zymogram %71
393, TPP 34 { #§5bERRa 2,

PIRE ¢ AW 21T 510 h TR VBRKTHD
RN IO I AR AR EERKEE B2 o0
it TPP %{t53anic F. W.Plapp {§-HiTi U &
MELET

Summary
The inhibitory effect of triphenyl phosphate
(TPP) on house fly esterases was examined.
Saligenin cyclic phosphorus esters analogous to
active metabolite of tri-o-cresyl phosphate (TOCP)
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were compared with TPP in respect of the spe-
cificity of their antiesterase activity by means
of agar gel electrophoresis.

It ‘was shown that TPP was about one-ten-
thousandth weaker in antiesterase activity than
TOCP metabolite. For agar gel electrophoresis,
f-naphthyl acetate and dimethylaminophenyl
acetate were excellent substrates for esterases.
They were immediately hydrolyzed by all kinds
of esterases and their hydrolyzed products were
easily coloured by diazotization. The soluble
esterases of the house fly (Takatuki strain) were
separated to six active bands by agar gel
electrophoresis.  Among of them, 3rd to 6th bands
were inhibited by K-7. (saligenin cyclic ‘methyl
phosphate, salioxon) and conversely 1st and 2nd
bands were inhibited by K-2 (saligenin cyclic
phenyl phosphate). When the exo-cyclic substituent
was changed, saligenin cyclic phosphorous esters

livi \

showed highly characteristic antiesterase activity.
On the other hand, TPP showed nonspecific
inhibition of esterases.
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