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Table 1.

Characteristics of the four strains tested

Strain

LDg (pg/g)®? Sensitivity
of ChE to
malathion propoxur propoxur

S (susceptible)®

M (organophosphate-resistant)®

Rmc (carbamate-resistant)®

N (organophosphate- and carbamate-resistant)

0.57 2.6 high sensitive
220 7.9 high sensitive
5,59 450 low sensitive
330 440 low sensitive

(256) %

a) Values from references 1),4) and 7).
b) Population collected at Sendai, Miyagi Pref.

c¢) Population collected at Doi, Ehime Pref. and selected with malathion in this laboratory.
d) Population derived from S and N strains by a technique of repeated backcrossing of their
hybrids to S strain under selection pressure of a carbamate insecticide.

e) Value is not accurate as its dosage-mortality relationship was not linear.
f) Population collected at Nakagawara, Ehime Pref.
g) Value in parenthesis was obtained during the course of this study.
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Table 2. ChE activity in head homogenate of

female adults of the four strains.

nM of the following substrates/min/head

Strain

ACh ATCh
S 1.42(1)» 4.06(1)»
M 2.28(1.6) 5.37(1.3)
Rmc 2.10(1.5) 5.06(1.2)
N 2.75(1.9) 6.29(1.5)

a) Figures in parentheses are ratio of activity
to that of S strain,
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Table 3.

- from female adults of the four strains.

#—II

ChE and AIlE activities in the bound and the soluble fractions

AliE activity

ChE activity

¢M of methyl-n-

Fraction® Strain butyrate/10 2 - #M of ACh/10 2 nM of ATCh/

equivalent /30min equivalent/40min ;r:_lontérix:lg of

Bound fraction S 0.36(1)» 1.65(1)» 63.7(1)»

M 0.18(0.5) 1.83(1.1) 84.9(1.3)

Rmc 0.18(0.5) 1.80(1.1) 66.8(1.0)

N 0.85(2.4) 2.55(1.5) 148.7(2.3)
Soluble fraction S 1.98(1) 0.58(1) 22.8(1)

M 8.55(4.3) 0.58(1.0) 30.3(1.3)

Rme  2.37(1.2) 0.73(1.3) 23.8(1.0)

N 30.61(15.5) 0.86(1.5) 35.9(1.6)

a) Two fractions were prepared by the following method ; whole body homogenate of adults
was centrifuged at 700¢ for 10 min and the supernatant was further centrifuged at 105, 000g
for 60 min. Supernatant and precipitate thus obtained were referred to as soluble and bound

fractions, respectively.

b) Figures in parentheses are ratio of activity to that of S strain.

A.

1/V (£M/min/mg protéin)

-2 -1
1/(83 (10-*M)
Fig. 1.

B.

1/V(gM/min/mg protein)

1/(83(10-*M)

Lineweaver-Burk plot of ATCh by ChE in the bound (A) and the soluble (B)

fractions from female adults of the four strains. Each plot is a mean value

from 4 to 6 replicates.
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Table 4. ChE activity in the bound and the soluble fractions from female adults
of the four strains and its sensitivity to inhibitors. :
Protein (mg/g) T(M)V?
Fraction® Strain in enzyme },n'?izjrrfnhgforroAtIi?\;L- ﬁ’g,,%)ATCh

" source g p propoxur malaoxon
Bound fraction S 15.2 © 113(1)e 7.69 2.3x10-¢ 5.0x10-%
M. . 17.0 . 280(2.5) 6.02 2,3x10-* 4,0x10-®
- Rmec  14.1 379(3.4) 6.58 =>10-* 4.0x10-7
N 13.4 * 626(5.5) 5.44 2.2x10°% . 1.7x10~7
Soluble fraction S 3.4 15(1) 6.02 1.0x10-% 5.0x10°8
M 40.6 23(1.5) 6.25 1.0x10-¢ 5.0x10°%
Rmc 33.5 39(2.6) 6.94 >10"¢* 5.0x10°7
N 37.5 54(3.6) 6.17 5.0x10°% 3.8_><10'_"

a) See footnote in Table 3.
b) Pre- mcubatlon with propoxur for 15min, and with malaoxon for 10m1n at 30 C.

¢) Figures in parentheses are ratio of value to that of S strain.

10-‘MATCh ¢

dHotol &,

A
90 1 90¢ B -
80t 4 8o} ]
S 0F i 70F :
;_; 60 F 4 60p _
S 50 - - 50 -
.6 40r 1 40p -
o (¢]
g 30r 1 sor v s
2 2 ' o
=2 20F {1 20F // ;
E ¢ . Rme
10Ff 4 10} / ;
o
5F 4 5} 4 4
Il 1 - . ~ 1 1 1 1
107 q0¢ 10° 107 107 . 106. . 105 Jo-4
Propoxur concentration (M)

Fig. 2. Sensitivity to propoxur of ChE in the bound (A) and the soluble (B)
fractions from female adults of the four sfrains. Pre-incubation with
propoxur for 15min at 30°C. o ’ :
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Fig. 3. Sensitivity to malaoxon of ChE in the bound (A) and the soluble (B) fractions

from female and male adults of the four strains.

for 10 min at 30°C.
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Pre-incubation with malaoxon
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Summary

Relationships between cholinesterase (ChE)
activivty and its sensitivity to inhibitors were
evaluated for 1 susceptible (S) and 3 resistant
strains (M, Rmc, N) of the green rice leafhopper
(See Table 1). A distinct variation was found in
ChE activity among the four strains, ranging up

to 5.5-fold, regardless of enzyme sources and

substrates. N strain had highest ChE. activity
and was followed by the other three strains
(Rmc=M>>S)in all tests. The soluble and bound
fractions were separated from whole body .hom-
ogenates by centrifugation at 105,000g for 60
min. The ChE activity in the soluble fraction was
only 10% of the activity in the bound fraction,
and the most of aliesterase activity was found
in the soluble fraction in all the strains tested.
However, ratios of ChE activity among the four
strains were the similar between the soluble
and bound fractions, indicating that aliesterase
hardly affect ChE activity.

The Km values of acetylthiocholine for soluble
and bound ChEs from the four the strains were
in the order of 10~°M.

The ChE in N and Rmc strains was shown to
be less sensitive to both propoxur and malaoxon
than that in S and M strains, regardless of the
enzyme sources and the homogenate fractions.
Sensitivity of ChE to inhibitors was not much
different between two fractions in all the strains
tested.

The ChE activity in N strain was highest among
the four strains but the activity in Rmc strain
derived from S and N strains was similar to or
a little higher than that in M strain, suggesting
that the change in ChE activity accompanied
with alteration of its sensitivity to inhibitors, if
any, was relatively small in comparison with the
variations among populations or strains of this
leafhopper.

The ChE activity in log scale vs concentra-
tion of malaoxon plots passed through a point
of 100% activity, though the plot of N strain
passed through a point of 70 to 80% activity
(Fig. 3). This suggests that the enzymes in the
four strains are relatively homogeneous.



