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Abstracts : Esterase isozymes were extracted from final instar larvae of M. salfuarius treated with selective
diets and inhibitors. Twenty esterase isozymes were separated on 12% native-PAGE gel and stained with
three different substrates(o-naphthyl acetate, B-naphthyl acetate, or a-naphthyl butyrate). Interestingly, the
isozymes of Est7(a-naphthyl acetate and a-naphthyl butyrate) and Est6(3-naphthyl acetate) were specifically
activated in final instar larvae fed with the bark of Pinus koraiensis. However, we could not find any band
from substrate [-naphthyl stearate. The esterase activities of Est3, Est6, and Est7 were inhibited by
organophosphate and carbamate insecticides. In addition, The esterase activities of Estd, Est6, and Est7
were also inhibited by eserine. However, inhibition of esterase activities in methoprene, bornyl acetate, linal,
cineol, and citral was not observed. However, It is necessary to reconfirm these results in vivo.
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Esterase activity of M. saltuarius on four substrates.
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Samples were separated on 12%

Native-PAGE. General esterase activity was assessed using four substrates and stained with Fast blue
RR salt for 30 min. 1; a-naphthyl acetate, 2; B-naphthyl acetate, 3; a-naphthyl butyrate, 4; B-naphthyl

stearate, a; gut juice of the pine sawyer larva fed the bark of Pinus koraiensis, b; gut juice of the pine

sawyer larva fed the bark of Pinus densiflora;

larva fed the bark of Pinus koraiensis.
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Fig. 2. Effects of carbamate insecticide on esterase activities in M. saltuarius in vitro. General esterase

activity was assessed using the substrate a-naphthyl acetate and stained with Fast blue RR salt for 30

min. 1; control, 2; methomyl(0.1 mM), 3; carbofuran(0.1 mM), a; gut juice of the pine sawyer larva

fed the bark of Pinus koraiensis, b; gut juice of the pine sawyer larva fed the bark of Pinus

densiflora. *,
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indicates specific bands of the esterase inhibition by methomyl.
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Fig. 3. Effects of organophosphate insecticide on esterase activities in M. saltuarius in vitro. General

esterase activity was assessed using the substrate a-naphthyl acetate and stained with Fast blue RR salt

for 30 min. 1 and 3; control, 2; chlorpyrifos(0.1 mM), 4; phenthoate(0.1 mM), a; gut juice of the pine

sawyer larva fed the bark of Pinus koraiensis, b; gut juice of the pine sawyer larva fed the bark of

Pinus densiflora.
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Fig. 4. Effects of carbendazim on esterase activities in M. saltuarius in vitro. General esterase activity
was assessed using the substrate a-naphthyl acetate and stained with Fast blue RR salt for 30 min. 1;
control, 2; carbendazim(0.1 mM), a; gut juice of the pine sawyer larva fed the bark of Pinus

koraiensis, b; gut juice of the pine sawyer larva fed the bark of Pinus densiflora.
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Fig. 5. Effects of eserine on esterase activities in M. saltuarius in vitro. General esterase activity was
assessed using the substrate a-naphthyl acetate and stained with Fast blue RR salt for 30 min. 1;
control, 2; eserine 2.5 mM, 3; eserine 5.0 mM, 4; eserine 7.5 mM, a; gut juice of the pine sawyer
larva fed the bark of Pinus koraiensis, b; gut juice of the pine sawyer larva fed the bark of Pinus

densiflora. *; indicates specific bands of the esterase inhibition by eserine.

Table 1. The relative esterase inhibitions by various esterase inhibitors in M. saltuarius.

Relative esterase inhibition(%)

Agents Doase (mM) Bark of P. koraiensis Bark of P. densiflora

Methoprene 01 0 0
(-)bornyl acetate 5 0 0
Citral 15 0 0
Linal 5 0.05 0.05
cineole 5 0 0
0 wE B AFo] aHT)h cineol, citral(Savelev 5, 2003)clX= o2 EH|EtA] &4

TerpeneAIE SjFHAS} 757 Qe AT A% T H3E A2 & 5 AcTable 1). 22t o)
ZZA)|(Chamberlain, 1975; Lee 5, 2003; Campiche 5, o) AFNEL in viro'dNM AAE HPEEAN Hoh
20072 AHEE I QIE methoprene (Li, 2006; Kidokoro AP 23 FLE EAS 2ARY] HdiHe %
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