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Toxicity of deoxypodophyllotoxin to Periplaneta americana and its effects on

AChE and ATPase
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Abstract The contact toxicity of deoxypodophyllotoxin to newly-hatched Periplaneta americana larvae was
tested with the method of drug film and its effects on the in vitro activities of AChE and ATPase in central
nerve system of adult P. americana were investigated. The results indicated that deoxypodophyllotoxin
exhibited high toxicity against P. americana larvae and its LCs, values were 26.26 4.68 1.51 and 0.62
pg/em’ at 24 48 72 and 96 h of exposure time respectively. Though deoxypodophyllotoxin did not affect
the activity of AChE it inhibited Na™ -K* -ATPase in dose-dependent manner at the range of 5 — 625 pmol/L
concentration and the IC5, was 44.9 pmol/L. Deoxypodophyllotoxin showed activating effect at lower
concentration while inhibitory effect at higher concentration on Ca’* -Mg’* -ATPase. The results suggest that
AChE is not target of deoxypodophyllotoxin ~ while ATPase may be one of important targets of
deoxypodophyllotoxin .
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1
Table 1 Contact toxicity of deo ophyllotoxin to newly-hatched Periplaneta americana larvae
phy y /4
LCso 95%
Chemicals Exposure time h Regression equation g/ em? 95% fiducial limits
Deoxypodophyllotoxin 24 y=0.76x - 1.07 26.26 12.77-78.38
43 y=0.86x -0.57 4.68 2.66-8.79
72 y=0.84x-0.15 1.51 0.82-2.68
96 y=1.07x+0.22 0.62 0.35-0.99
Malathion 24 y=1.64x +0.50 0.68 0.38-0.89
2.2 AChE 160 - O Na'-K'-ATPase M Ca’*-Mg?*-ATPase
*
AChE g uof X :
2 1 ~ 625 pmol/L g 1of
X g 100
AChE i . )
mg 807 . .
25 ;HnOl/L AChE EF 6of M *
%€ .
54.5% 2 3 af .
=% 20 |
2 AChE 0 . L . .
. s ele 0 1 5 25 125 625
Table 2  Effe f hyllot the activiti y
able ects of deoxypodophyllotoxin on the activities AL £ 8 K
of AChE of Periplaneta americana Deoxypodophylltoxin concentration (umol/L)
AChE 1 ATPase
Chemicals Cm;j;j?;jlon :nrzijlf:;:lmyliaffhfl? Fig. 1 Effects of deoxypodophyllotoxin on ATPase
Control 0 | 26520244 activities of Periplaneta americana
ontrol 265 +0.
1 1.268 = 0.260 * o
Deoxypodophyllotoxin 5 1.310 +0.370 P <0.05 P <0.01 The enzyme activities have been
25 1.293 + 0.358 expressed as percentages of the activities of control sample. Data are mean
125 1.335+0.262 +SE. ¥ P<0.05 *x P<0.0l.
625 1.249 +0.339
Malathion 25 0.575+0.393 100 -
2.3 Na® -K* -ATPase g r
=
2 60f
=)
Na®-K* -ATPase = 40l
H
1 1 pmol/T. Na®- g 20l
K* -ATPase ol
5 25 125 625 pmol/L . ‘ . .
—4 —4 —4
I\Ia‘r K* -ATPase 0 2X10 4X10 6X10
BAERAERRE
21.9% 42 .8% 63.4% 82.49% _ Deoxypodophylltoxin concentration (mol/L)
Sigma-plot ICs, 2 Na® -K" -ATPase
44.9 pmol/L 2 125 pmol/L .
Na* -K* -ATP Fig. 2 Concentration-response plots of deoxypodophyllotoxin
a - - ase
affectting Na* -K* -ATPase
64.8%
- g2+ + Data are mean + SE .
2.4 Ca™" -Mg"" -ATPase
5
Ca’*-Mg* - 25 pmol/L Ca™* -Mg™" -
ATPase ATPase 32.2% 53.0% 125

1 1pmol/L.  Ca’"-Mg'" -ATPase 625 pmol/L Ca’* -Mg’* -ATPase
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