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Fig. 1. System of producing Rmc strain by

repeated back-crossing under a selec-
tion pressure of a carbamate insec-
ticide. Miyagi susceptible strain (S)
and Nakagawara resistant strain (N)
were used,
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Fig. 2. Relationship between dosage of propa-
phos and mortality of S, N and Rme
strains at 24 hr after topical application,
1 :100% mortality
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Fig. 3. Mortality and ChE activity of S and
Rmc strains after topical application of
propaphos.

Mortality (%) : Solid lines show poisoned
insects and paralyzed and dead insects.
Broken lines show paralyzed and dead
insects.

ChE activity (%): Hollow bars show
normal insects. Oblique bars show poi-
soned insects. Solid bars show paralyzed
and dead insects. ChE activity was
determined by the Ellman method, using
the homogenate of 5 female adults in
3 m! of distilled water as enzyme source
for one sample.
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Pre-incubation with inhibitor was carried
out at 30°C for 15 min. ChE activity
was determined by the Ellman method
(solid) and the Hestrin method (hollow),
using the ‘ChE rich fraction’ prepared
as follows. The homogenates of male
and female adults in 10-fold volume of
distilled water were centrifuged at 700g
for 10 min, and supernatants were cen-
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thus obtained were suspended in distilled
water and used as enzyme sources of
ChE,
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Summary

The resistance of the green rice leafhopper,
Nephotettix cincticeps Uhler, to carbamate insec-
ticides is due to low sensitivity of acetylcholin-
esterase (ChE) to these insecticides (ref. 1, 2).
Carbamate-resistant strains of this insect also
showed high resistance to organophosphorus
insecticides (OP), because the carbamate-resistance
occurred in the areas where OP-resistant hoppers
had already distributed. To what extent the less
sensitive ChE participates in the OP-resistance
is not distinct.

The carbamate-resistance of the Nakagawara
strain (N strain) is controlled by a partially
allele (ref. 7). This
carbamate-resistant gene of N strain was tried

dominant single gene

to introduce into the gene constitution of the
Miyagi susceptible strain (S strain) by repeated
back-crossing through four generations under the
selection pressure of a carbamate insecticide.
Progeny of back-crossed generations (B, to B,)
segregated into two populations, one possessing
(R/+) and the other
susceptible homozygotes (+4/+) at the ratio of
1:1 (Fig.1). The former population was selected

resistant heterozygotes

under the pressure of a carbamate insecticide at
full-grown larval stage. Further selection under

‘the carbamate pressure gave rise to a population

possessing resistant homozygotes (R/R), which
was referred to as Rmc strain,

This Rmc strain showed resistance to carbamate
insecticide at the almost same degree as N strain,
and its ChE showed a low sensitivity to a carba-
mate insecticide as was the case of N strain
(ref. 10).
factors not linked to the main carbamate-resistant

In Rmc strain, the other resistant

factor of N strain was apparently eliminated
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through the back-crossing to S strain; and the
gene constitution of Rme strain bears a resem-
blance to that of S strain,

The LDs values of propaphos, O, O-di-(n)-
propyl-O-4-methylthiophenyl phosphate, at 24 hr
after topical application were 0.86 pg/g of body
weight of a female adult for S and Rme strains
and 4.0 pg/g for N strain (Fig.2), indicating
that a 5-fold resistance of N strain to propaphos
is not due to the less sensitive ChE, but to other
factor (s). ’

Though the LDj, values of propaphos to S and
Rmec strains were not different, poisoned symptom
and death were observed distinctly earlier in Rmc
strain than in S strain (Fig.3). These results
suggest that the less sensitive ChE of Rmec is
more sensitive to propaphos than the enzyme of
S strain, that was confirmed by an experiment
on the inhibition of ChE in wvitro, The ChE of

¥ .M 40 %I

Rmec strain was inhibited by propaphos more
strongly than the enzyme of S strain, showing
7.5%10~°M as Iy, value of propaphos for Rmc
strain and >10-*M for S strain (Fig. 4).

The ChE activities in poisoned insects and
paralyzed and dead insects by the topical
application of propaphos were below 25% of
normal individuals (Fig. 3).

Propaphos was a relatively poor inhibitor of
ChE of this insect in vifro, but showed a strong
lethal effect in wvivo. These results suggest
following two possibilities: (1) . propaphos is
converted to a more potent inhibitor in vivo ;
namely, thioether moiety of propaphos is activated
to the corresponding sulfoxide and/or sulfone;
(2) phosphorylated ChE by propaphos, 1. e.,
dipropyl phosphorylated ChE, is relatively stable
to bring about inhibition of ChE gradually.
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