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crysﬁllisation.
Results indicated that the living ground-tissue
solution of the adult green rice l&fhoppers and the

rat livers contain at least two typvs ‘of enzymes\-

which hydrolyze malathion and other : organophos-

phorus insecticides, sinc'é‘.‘the enzymatic hydrolysis

of malathion is strongly inhibited by other organo-
phosphorus insecticides. The authors observed that
~.one enzyme in the living ground-tissue solutions of

rat livers and of adult leafhoppers could hydrol-

yze DDVP,. methyl. paraoxon and CIBA 885 but
not paraoxon, parathion and Phosphamxdon This
enzyme is probably -identical with the already
described A-esterase.

_ The activity of enzyme detoxifying malafhion

was higher in the case of rat livers than in adult
leafhoppers, for ' the  volume of CO, evolved -for
100 mg. of living ground-tissue solution per hour,
was ‘about 230 times ‘grevater in the former than
in the latter. 4 '

" In the #n vitro tests on the inhibition of enzymatic
detoxification, inhibited
" powerfully .or almost completely the enzymes de-

toxifying rhalathion in both rat livers and in adult

paraoxon. and DDVP

' leafhoppers 1\f they are incubated with the enzyme
for 50 minutes before malathion is’ added, or if
they are added simultaneously with malathion.
Sevin, however, did not inhibit the detoxifying
action ‘of the enzyme in adult leafhoppers.’

- In one hand, there were some different results

¥ o 25 %1

in rat livers,” that is, inhibitions were shown by
testing with preincubation administration methods,
but no inhibitions with simultaneous administration.

.Mala_loxon had .g';'eater inhibitory effect for the
_enzyme in adult leafhoppers than for that in rat

livers. Therefore, it appears that the enzyme which

.. detoxifies malathion in various species of ‘animals
may differ considerably in its properties, espécially .

in the susceptibility to’'malaoxon.

. In the prévious paper, the authors reported' on

the insecticidal effects of the mixtures of DDVP
with malathion and some other. organophosphorus
_inseéticides in emulsions to the adults of green

-rice 'leafhopper in laboratory cage conditions. In
~ these experiments the' authors recognized -that
DDVP have a potential action for knock-down
-effeéts_of malathion and some other organophos-

phorus insecticides.

In order to prove the mechanism of this pheno-

menon, the authors studied on the interference of

-enzymatic dotoxiﬁcation of malathion and other
Vorganophosphorus_ insecticides “caused by DDVP,.
‘From the results obtained, it comes to conclusion
that a‘part of mechanisms for knock-down effects_ .

of - above-mentioned mixtu;és' against the adult

green rice leafthoppers is due, to the inhibition of -

‘enzymatic._detoxiﬁéation of malathion caused by
DDVP, or the competition of some organophos-

-phorus insecticide and DDVP for the same active

centers of a single detoxifying enzyme.’

'The Effects of ‘Activity of Human Plasma Cholinesterase and Conversion of Inhibitors in '

vitro on the Enzymatic Determination of Organophosphorus Ihsgcticides.
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Table 1,

Companson of the quantxtxes oi several organophosphorus 1nsect1cxdes required for in vitro human plasma
ChE mhxbmon before and after bromine treatment. :

Dosage required for in vifro inhibition

Untreated

* Y is the per cent inhibition in Probit,” X is the logarithmio_f

Insecticide v Treated by bromine
Regression equation® inl?ﬁ)%ion sz?thifg{n clig;ggi:xf Regression equaﬁonf Inl?i(l))%ion I%Oh;)slgél gggi:rf
Y=y+b(X-x) Cp) egd ' ] () Y=y+b(X-2x) (p) (eg) (o)

" Phosphates : S ‘ . » : . » ; :

‘" paraoxon  Pure Y=5+1.477(X—1.70) | 0.005 | 0.0014—0.019 | 0.0005 | Y=5+1.477(X-1.70) | 0.005 | 0. 0014‘—0. 019 | 0.0005
malaoxon. ~ Pure: Y'=5+1.365(X—3.15) 0.14° 0.034 —0.59 | 0.025 + Y=54-1,365(X—3.15) 0.14 0.034 —0.59 0.025
Phosdrin . Tech. (4)] Y=5+1.500(X—2.90) 0.079 0.021 —0.29 | 0.005 Y=5+1.556(X-3. ;18) 0.30 0.09 —1.0 0.025

: Téch. (8)] Y=5+1.109(X—2.62) | 0.042 | 0.007 —0.24 | 0.0001 | Y=5+1.556(X—3.48) | 0.30 0.09 —1.0 | 0.025
DDVP - Tech. Y=5+1.591(X—2.86) 0.07 | 0.02 —0.25 0.005. | Y=5+1.591(X-2.86) 0.07 0.02 —0.25 0.005
Comp. 23947 Tech. Y=5+1.771(X-3.32) 0.20 0.07 —0.62 0.025 | Y=5+1.771(X-3.32) 0.20. 0.07 —0.62 0.025
Comp. 23948 Tech, Y=5+1.636(X~—3.44) 0.27 0.09 —0.89 0.025 | Y=5+1.636(X—3.44) 0.27 | 0.09 —0.89 0. 025
Phosphonate . : » L
Dipterex ~ Pure Y=5+1.417(X-3.98) [* 0.96 | 0.24 —3.7 | 0.05 Y=541417(X-3.98) | 0.96 | 0.24 —3.7 | 0.05
* Phosphorothioates ) : . ' _ L b
- 'parathion  Tech. ()| Y=5+0.969(X—4.35) | 2.2 0.30 —17 "~ | 0.1 Y=5+1.477(X—~1.70) | 0.005 | 0.0014—0.019 | 0.0005
o Tech. (B)] Y=5+1.111(X-3.30) 0.2 0.03 —I1:1 : 0.01 | Y=5+1.889(X—-1. 80) ©0.0063 | 0.0024—0.018 | 0.0005
"methyl parathion e o ‘ o : : , N '
o Pure Y=5+1.361(X-6.46) | 288 |69 —1202 10 - Y=5+41.357(X~3.46) 0.29. 0,07 —1.2 0.01
Diazinon = Emul. Y=5+1.522(X—4.30) 2.0 0.56. —7.1 0.1 ) 'Y=;5+1. 750(X—1.08) 0.001 -} 0,0004—0,004 | 0.0003
- Thionophesphonate ’ , . » L - .
K EPN " Pure Y=5+1.383(X—-5.74) | 55 13 —z224 5 Y=5+2.688(X~—2.48) 0.03 0.015 —0.062"| 0,01

. Phosphorodithicates . : : , S R RN
malathion Tech. Y=5+1.327(X-6.01) | 102 4 — 437 “Y=5+1.365(X—3.15) | 0.14 0.034 —0.59 0.01
Trithion = Tech. | Y=5+1.722(X—4.99) [ 10 . | 3.2— 30 | 1 - Y=5+1,875(X—2.12) | 0.013 | 0.005 —0.037| 0.001

. Guthion Emul. Y=5+1.281(X—4.66) 4.6 "1L0— 21 | 0.3. }|.V=5+1.425(X-3.42) | 0.26 | 0.068 —1.0 | 0.025

dosz X'10%.
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Table 2, Recovery of EPN and Trithion
added to.young plant. )

Amount “EPN*’ Trithion**
added .

- . Found | Recovery | Found | Recovery
(ng.) (pg.) %) | (eg.) | ()
0. 005 —_ — 0.0055 | 110
0.010 |0.0135 | 135 0.0115 | 115
0.020 | 0.0195 | 97.5 - —

- 0.025 — — 0.0295 | 118
0.032 0.0320 | 100 —_ .-

- 0.050 0.0437 { . 87.5 0 0550 { 110 .
0.080 |0.0676 | 845 | — -

* added to cabbage
** added to rice
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.. -C :0.05xg. of 96.5% technical parathion.after bromine treatment,
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-TE 't 1pg. of 95% technical malathion before brémine treatment,

E’:'100pg. of 959
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[ F ¢ 1pg. of 95% techmcal malathion after bromine treatment,
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A B, D’ and E
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. 1rrad1ated .with ultra-violet lamp.
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' Résumé
The present investgations dealt with enzymatic
method for estimating the organophosphorus inse-

. éticides based on their in vitro inhibition of choline-

sterase (ChE) and attempted to study the procédure
for distinguishing the certain organophosphorus
insecticides which have large differences in inhibi-
tory activity, for example,. paration and paraoxon,

by the enzymatic method. The' colorimetric method

of Fallscheer and Cook® was modlfxed in this work,

The human blood was used as enzyme source,
which was purchased at local blood banks. - The
stock solution of human plasma ChE was obtained
from centrifuged blood, diluted with Sbtrensen
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- phosphate buffer, . After determining the potency of

ChE-actxvxty in the stock solution of human plasma,

" the dilution multxple required for making up "the

standard ChE solution was calculated from the
equation, M=X/0,5%x10, as shown in Figure 2,
In the 'ec}uation, M represents the dilution multiple

‘required for making up the standard ChE solution
" .by 'adding the buffer and X is the volume (in ml.)
" of standard-ChE solution equivalent to the hydroly-

zing acethyl choline bromide by the 0.5 ml. of

“ trial solution in stock human plasma. The standard

ChE solution has constantly the potency of ChE-

-activity, which was hydrolyzed 2.3 zM. of ACh.
_ per- 30 mmutes when -its’ activity tested under

condxtlon ‘described below. ‘ )

After preliminary investigations, all our experi-
ments were ‘performed under the condition at
Metcalf’s'® substrzi_te concentration of 0, 004M ACh-

Br., phosphate buffer at 8, 0 (Fig. 1) and 30 minutes’

reactxon at 37 5°C, (Fig.5).
In. Fallscheer and Cook’s techmque‘” on the use

of bromin water as oxidizing agent to convert A

phosphérothibat&e and phosphorodithioates to..in
vilro more strong inhibitors, his final concenration
of bromme water was successful, but the excess

bromine water (0,4% over) interfered with the

enzymatic action of the anti-ChE method and it was

inactivated at final concentration of 20235, and also

-bromine water was 0.2-0.4% (Fig.3).’

_cheer and Cook?®,

the deficent bromine water (0.2% below) did not.
convert completely with ‘the ‘small’ amounts of
inhibitor, The optimum final - concentration of
The bro-
mine water reacted instantenously ‘with inhibitor
(Fig. 4). - - .

‘The inhibition and the standard “curves of the
materials tested, before and after - bromine treat-

 ment, in this experiments, are shown in Table 1.

This is in good agreement with the data of Falls-
Of the materials tested, Phos-
drin only reduced in anti-ChE activity by treat-
ment with bromine water '

In the expenments where known amounts of

AEPN and Trithion were added to young ‘plants,

the 'interferin'g’éffects of plant extracts on the

" enzyme-inhibition method "were observed slightly

(Fig.7) but the recovéry percentages were - gene-
rally high (Table 2). :
‘Figures 8a and 8b shows the standard curves to

distinguish between parathion and paraoxon - which

have large difference in ChE-inhibitory activity."
Parathion and paraoxon can be distinguished at
ratios of 0:10t0 9:1 (0:0.1 to 0.09:0.01¢g.)
by the standard curves in Figure 8a, and at ratios of
99:1t0999:1 (0.09: 001t00099 OOOIyg)
by the standard curves in Figure 8b.
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'Studies on the Control of the Far Eastern Urticating Moth, Euproctis flava Bremer,
" Hiroshi Matsuzawa - (Laboratory. of Applied Entomology, Faculty of Agriculture, - .Kagawa Uniy-
. ersity) and Yukihiko Fosit (Nibu Health Centre, Kagawa Prefecture). Received Dec, 20, 1959,
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