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Malathion Tolerance in Nepholettix 
cinticeps UHLER1

By Mamoru HAYASHI and Mitsuru 
HAYAKAWA
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Industries, Ltd. Shiraoka, Saitama Pref.

Higher detoxication rate in malathion resistant 
 house fly was found by MARCH (1959) and OPPENOORTH 

(1959). Furthermore OPPENOORTH (1960) reported 
 that the organophosphate (OP) resistance correlated 

 with the low ali-esterase activity.
Recently, MATSUMURA and BROWN (1961) showed in 

 the experiment on malathion resistance in Culex 
tarsalis, that the major difference between the 

 resistant strain and the normal strain was in the 
higher carboxyesterase activity hydrolysing malathion. 
OGITA (1960) reported the ali-esterase activity of 
Drosophila melanogaster had no correlation with 
DDT-, BHC-and parathion-resistance.

In 1961, malathion tolerant rice green leafhoppers, 
Nephotettix cinticeps UHLER, were found at Kacho-

plain, Kochi prefecture. YOSHII et al. (1962) reported 
that the malathion tolerant rice green leafhoppers had 
the cross tolerance to the derivatives of malathion 
and sevin. And KOJIMA et al. (1962) suggested that 
the malathion tolerance in the rice green leafhoppers 
correlated with the increase of the carboxyesterase 
activity.

In present experiment, the Kacho-malathion-tolerant 
strain was biochemically compared with the Shiraoka-
normal-strain.

The authors are especially indebted to Dr. J. 
FUKAMI for his untiring help and useful direction. 
A debt of gratitude is also due to Mr. T. YOSHII for 
his kind advice.

MATERIALS AND METHODS

The malathion tolerant strain of leafhopper was 

collected from Kacho-plain, Kochi in 1962, and 

maintained without selection in the Shiraoka Agricul-

tural Institute of Nissan Chemical Industries, Ltd. 

The normal susceptible strain was collected from 

Shiraoka, Saitama, in 1961, and maintained similarly 

as the tolerant strain.

Both strains were reared with the rice plants in 

the 120•~100•~100cm cages in the green house 

(20•`30•Ž).

The purified grades of malathion (0, 0-dimethyl 

S-(1, 2-dicarboethoxy-ethyl) phosphorodithioate) and 

malaoxon (0, 0-dimethyl S-(1, 2-dicarboethoxy-ethyl) 

phosphorothiolate) were provided by National Institute 

of Agricultural Science. Acetylcholine bromide and 

methyl butyrate were supplied by Tokyo Kasei 

Kogyo Co. Ltd.

(1) Determination of malathion susceptibility

A seedling of the rice plant was dipped into the 

malathion for 10 seconds, which was diluted with 

0.033% spreader (Sorpol W-150) solution. After 

drying at the room temperature for 30 minutes, a 

rice plant was put in the 4•~25cm glass cylinder, 

in which 10•`15 of the adult leafhoppers, males and 

females mixed, were kept for 24 hours, after which 

mortality was estimated.

(2) Determination of enzymatic activity

(a) Determination cholinesterase (ChE) activity

The ChE activity was assessed by the WARBURG 

manometric method at 37.0•Ž. About 300mg of 

adults were homogenized with glass mortar in 6ml 

physiological saline solution (0.14M NaCl, 0.04M 

MgCl2) under the cold.

1ml of homogenate, 1ml of 0.1M physiological 

saline solution and 0.5ml of 0.138M NaHCO3 solution 

were put in the main vessel of the WARBURG flask,
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and 0.5ml of 0.06M acetylcholine bromide in 

distilled water were pipetted into the side arm. 

The vessels were kept in ice water until they were 

attached to the manometers.

A gas mixture of 5% CO2 and 95% N2 was applied 

for 3 min. per vessel. After 10min. of the tempe-

rature equilibration, the content of the side arm was 

tipped in, and 2min. later the readings were taken 

at 5min. intervals for 40 minutes.

(b) Determination of malaoxon effect on the ChE

The inhibition of malaoxon to the ChE was 

determined by the similar method as the above, except 

that 0.3ml of malaoxon sclution in 10% EtOH 

physiological saline solution were introduced into the 

mail vessel in place of 0.3ml of physiological 

salire solution.

(c) Determination of enzymatic detoxication of 

malathion and malaoxon

The enzymatic activity was assessed by the WARBURG 

manometric method described by KOJIMA et al. (1960).

(d) Determination of ali-esterase activity

Ali-esterase activity was assessed by the slight 

modification of the WARUBURG manometric method 

at 37.0•Ž used by KANEHISA (1961).

Each 100mg of the male and female adult were 

homogenized separately in each 4ml of physiological 

saline solution with glass mortar under the cold. 

1.0mg of homogenate, 1.0mg physiological saline 

solution and 0.5ml of 0.138M NaHCO3 were 

introduced into the main vessel of WARUBURG flask. 

The substrate was methyl n-butyrate, 0.5ml of 

0.06M solution in 5% EtOH being placed in the 

side arm. The gassing and reading were carried out 

in the same way as the determination of ChE activity.

(e) Determination of malaoxon effect on the 

ali-esterase

The process to determine malaoxon effect on the 

ali-esterase was the same as that used in (d), 

except that 0.3ml of malaoxon solution were intro-
duced into the main vessel in place of 0.3ml of 
physiological saline solution.

RESULT AND DISCUSSION

The cholinesterase activities of either strains proved 
identical, and so was the sensitivity of the ChE of 
either strains to the inhibition by malathion. These 
results were in agreement with the study of MARCH 

(1958) and VAN ASPEREN and OPPENOORTH (1959) on 
Musca domestica, and MATSUMURA and BROWN (1961) 
on Culex taysalis, which showed no consistent 
difference in the ChE between OP resistant and OP 
susceptible strains.

No malathionase activity was found in either 
strains.

It is interesting that the ali-esterase activity of 
Kacho strain was higher than of a normal strain in 
both sexes, the difference being significant, and that 
the activity of female was significantly higher than 
that of male in either strains. On the ali-esterase 
sensitivity to malaoxon there was little difference 
between Kacho strain and Shiraoka strain.

However, VAN ASPEREN and OPPENOORTH (1959) 
reported that five strains of house flies resistant to 
OP compound had only about one fifth of ali-esterase 
activity found in six OP susceptible strains. On the 
other hand, MATSUMURA and BROWN (1961) did not 
find significant difference in ali-esterase activity 
between the malathion resistant strain and normal 
strain of Culex taysalis, but found that the carboxy-
esterase activity in the mitochondrial cellular fraction 
was many times higher in the malathion resistant 
than in the susceptible strain. And OGITA (1961) 
showed that the ali-esterase activity of D. melano-

gaster had no correlation with DDT-, BHC-and 
parathion-resistance, furthermore he found the

Table 1. Malathion susceptibility and esterase levels of Shiraoka susceptible and Kacho malathion 

tolerant strains of Nephottetix cinticeps UHLER

The results are given in Table 1. The test of the adult of either strain with malathion showed 

that the Kacho strain was about 10 times as malathion tolerant as the Shiraoka strain, and the 

tolerance to malathion had not been decreased over the period of this experiment.
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ali-esterase activity of female was higher than that 

of male.

In the present experiment, it is suggested that the 

malathion tolerance of the rice green leafhopper 

may be correlated with the increase of ali-esterase 

activity. However, to draw decided conclusion as 

regard to the relation between the tolerance and the 

enzymatic activity, the further study on various will 

be necessary.
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