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Effect of methamidophos on midgut proteinase activity in the wolf spider
Pardosa pseudoannulata Araneae Lycosidae assayed with piezoelectric

bulk acoustic wave impedance analysis method
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Abstract The piezoelectric bulk acoustic wave BAW impedance analysis method was employed to monitor
in situ the proteinase-catalyzed hydrolyzation of casein and the effect of methamidophos pesticide on the midgut
proteinase activity of the wolf spider Pardosa pseudoannulata and its results were verified by ultraviolet
spectroscopy. The results showed that hydrolyzation was significantly increased in the presence of low-dose
methamidophos ~ whereas the hydrolyzation was significantly inhibited in the presence of high-dose
methamidophos and a correlation was found precisely between the enzyme activity reflected by the final
frequency shift after the hydrolyzation and the concentration of methamidophos. The present work may have
presented a novel method feasible for studying the mechanism of excitability of spiders under low-dose
methamidophos pesticide and quick detection of proteinase activity.
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Fig.1 Schematic diagram of the experimental setup
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Fig. 2 Simultaneous responses of Af, AR, AL, and AC,

of the BAW sensor following the addition of proteinase 0.2 ml
in buffer solution containing 0.1 ml. 0.5% casein
The arrow shows the addition of proteinase

0.2 mL into the 5 mL detection cell. The same below.

t(s) £(s)
-500 0 50010001500-500 0 500 10001 500
120 T T T T H Y T Y 2¢-5
100 +
~ 80F
=i
6o}
S
< 40 ¢ A
20 ¢
0 b
-20
0 >
71 b C
g 2]
< 3
< -4r
_5 b
-6
7 — ; .
-500 0 50010001500-500 0 500 10001 500
t(s) t(s)
3 2.5 mL PBS 0.1 mL 0.5%
0.2 ml. 0.1 L 0.008%
BAW Ay A AR, B
AL, C ACG D
Fig. 3 Simultaneous responses of Afy, AR, AL, and AC, of

the BAW sensor following the addition of proteinase 0.2 mL in
buffer solution containing 0.1 mL. 0.5% casein plus 0.1 pL.
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Fig. 4  Simultaneous responses of Af;, of the BAW sensor
following the addition of proteinase 0.2 mL in buffer solution
containing 0.1 mL 0.5% casein plus methamidophos of

different concentrations

A~E 0.008% 0 0.016%
0.024% 0.032% A - E stand successively for concentrations of
methamidophos 0.008% 0 0.016% 0.024% and
0.032% respectively.
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Fig. 5 Relationship of final frequency shift and

concentration of methamidophos
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Table 1 Effect of different low-dose D-allethrin on

midgut proteinase activity of Pardosa pseudoannulata

9
Methamidophos conc:;tration Midgut proteinase activity Ratio
0 0.0312 +0.0012 1.0
0.008 0.0405 £ 0.0017" 1.30
0.016 0.0274 +0.0008 " 0.88
0.024 0.0234 £0.0005 " 0.75
0.032 0.0178 £ 0.0003™ 0.57

% t P<0.05 P <0.01

* and ** stand for significant difference at P < 0.05 and P < 0.01 by ¢-

test respectively.
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