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Comparison of the sensitivity of neurotoxic esterase and acetylcholinesterase

from Monochamus alternatus Hope larva to the inhibition by methamidophos
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Key Laboratory of Integrated Management of Pest Insects and Rodents Institute of Zoology Chinese Academy
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Abstract Monochamus alternatus Hope is a main insect vector of pinewood nematodes  Bursaphelenchus
xylophilus Nickle  which causes the serious pine wilt disease. Organophosphate is a kind of common
insecticide used for the control of the pest insect. In birds and mammals some organophosphates can cause a
syndrome called organophosphate-induced delayed neurotoxicity by inhibiting neurotoxic esterase NTE . The
activity of the enzyme was found in various organisms but people know little about it in insects and especially
its physiological functions at the present time. We detected the NTE activity in larva of M. alternatus by using
the differential assay method and found that the enzyme activity in the head was 2.80 + 0.30 nmot min ™"
mg~'  which was nearly 10 times that in the fat body of the insect but much lower than that in birds and
mammals. The NTE activity from the insect head could be inhibited by methamidophos in vivo however in
vitro  the NTE activity was found to be insensitive to methamidophos which was quite different from that in
birds and mammals.
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50 mmol/L Tiis 0.2 mmol/L. EDTA pH 8.0
4 ml. TE 2
4°C 500 x g 10 min
NTE 2.1 NTE
1.4.2 NTE
10 mmol/L 0.1% Triton X-
100 NTE
15 min 1
0.1% Triton X-100 NTE
24 h NTE
NTE NTE
1.4.3 Kayyali 1991
Correll ~ Ehrich 1991 1 NTE
2005 300 pL
60 pg NTE Table 1 NTE activity of Monochamus alternatus
4 1 TE 2 larva mean = SE
40 [J.I‘I]Ol/ L 50 pmol/ L NTE NTE activity
5.3 mmol/L Sampled tissues nmot min~" mg~!
Head 2.80+0.30
3 4 Fat body 0.31+0.11
Other parts 1.37+0.90
/ 37°C
30 min 30 min 2.2 NTE
1% SDS-0.025%  4- 10 mmol/L
5 min 0.1%  Triton X-100 24 h NTE
510 nm NTE 2
NTE 67% P <0.05
NTE Triton X-100 NTE
NTE 2%
2
15 min NTE
Table 2 In vivo effect of methamidophos on the activity of
TE NTE from head of Monochamus alternatus larva
NTE NTE activity
NTE Treatment nmot min~" mg~!
Control  Water 2.71+0.17
NTE Triton X-100 2.08+0.23
3.4 Methamidophos 0.90+0.21"
*% P<0.01
3 #*% Indicates the significant difference at P < 0.01 compared with the
1.5 control group.
Bradford 1976 2.3 NTE
BSA NTE
1.6 NTE
EXCEL Origin7.5

P <0.05

NTE
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P >0.05 P <0.01 3
AChE 3 AChE AChE
107° ~ 10™° ~ 1072 mol/L
107> mol/l.  AChE AChE 10% 60%
1077 mol/L AChE 0.5 x 107° mol/L
P<0.05 107% mol/L 1
3 AChE NTE

Table 3 In vitro effect of methamidophos on the activities of AChE and NTE in the head from Monochamus alternatus larva

mol/L. Activity of the esterases nmol min™" mg™!
Concentration of methamidophos AChE NTE
0 23.27+£2.22 2.53+0.24
1.0x107° 20.68 +2.11 -
1.0x107# 19.52+1.29 -
1.0x1077 17.03 2. 14" -
1.0x107°¢ 17.13£1.13" 2.88:+0.42
1.0x 1073 15.18+1.26 2.23+0.33
1.0x10°* 15.14+1.317 2.03+0.58
1.0x1073 9.53+2.18" 3.27+0.68
1.0x 1072 9.92+1.32" -
® X% 0 mol/L P <0.05 P<0.01
* and ** in the table indicate the significant difference at P <0.05 and P <0.01 respectively compared with the control group 0 mol/L methamidophos .
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Fig. 1  In vitro inhibition of AChE from larva of Monochamus NTE
alternatus by methamidophos at different concentrations
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