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Abstract In order to reveal the insecticidal activity and mechanism of podophyllotoxin its bioactivity against
Plutella xylostella larvae and its effect on their metabolic enzymes were assayed. The results showed that
podophyllotoxin had high antifeedant and toxic activity as well as obvious growth inhibitor activity against the
moth. In 24-hour and 48-hour treatments its AFCy, were 0.4110 mg/mL and 0.2617 mg/mL  respectively.
Its LCsy of 72 h was 1.9061 mg/ml.. When the tested insects were treated at the dosage of 0.125 mg/ml. their
related growth rate reduced by 57.56% 24 h and 41.18% 48 h compared with the control the pupation
rate was only 43.33% and the pupae did not eclose normally. At the same time podophyllotoxin had
different influence on metabolic enzymes. The activity of carboxyl esterases CarE in the tested larvae was
first activated and then inhibited. The activity of acid phosphatase ACP was first inhibited and then
activated. The activity of alkaline phosphatase AKP was inhibited obviously and the inhibition became more
intensive as the exposure time prolonged. Both glutathione S-transferase GSTs and cytochrome P450 were
first induced and then inhibited.
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Mythimna separata

6h 12h 24 h 36 h 48 h

2001 2002 10 2
0.04 mol/
Plutella xylostella LpH7.0
0C~4C 4000x%g 15 min
Asperene 1962
G250
Bradford 1976 4
1 1.2.5
1.1 1.2.4 10
ACP 0.2 mol/L pH 4.6 AKP
25C +1C RH 0.04 mol/L pH 9.6
60% ~ 70% 14L: 10D 0°C ~4C 4000 x g 15
min Bessey
>95% 1964
G250 Bradford 1976 4
1.2 1.2.6 S-
1.2.1 1.2.4
1983 4 10 Tris-HCI 0.1 mol/L. pH
24 h 48 h 8.9 10 mmol/L
0C~4C 10000 x g 15 min
1.2.2 Brooth
1983 4 10 1973
72 h G250 Bradford 1976 4
1.2.7 P450 O-
1.2.3 1.2.4
0.8 cm 0.1 mol/LpH 7.2
4h 3 6 10 0C ~4%cC
24 h 48 h 10 000 x g 15 min
1987 Hensen  Hodgson 1971
2003
G250 Bradford 1976 4
1.2.4 1
0.8 cm 2
0.25 mg/mL 2~3s 2.1
8
4h 4 10 1 1
1 3
Table 1 Antifeedant activity of podophyllotoxin against the 3rd instar larvae of Plutella xylostella
AFCsy mg/ml,
Test substance Time h y=a+bx 95% 95%CI R I
24 ¥ =5.3764 + 0.9746x 0.4110 0.173~0.976 0.9900 5.56
Podophyllotoxin 48 y=5.7913 + 1.3590x 0.2617 0.120 ~ 0.569 0.9919 3.22
X053 =7.81 x

Notes Equation fits the fact unless the’ sz is greater than 7.81.
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24h  48h  AFCy 0.4110 mg/ 2.3
mlL  0.2617 mg/mL
2.2 2
x
y y = 4.4972 +
1.7950x R>=0.9890 »*=1.32 1Cs 1.9061 mg/
mL 95% 1.433 ~2.535 mg/mL
2 3
Table 2 Effect of podophyllotoxin on the growth of the 3rd instar larvae of Plutella xylostella
Weight of larva Related
Concentration mg/head growth rate mg/ mg 24 h Weight of pupa ) %
Pupation rate
mg/mL. 0h 24 h 48 h 24 h 48 h mg/head
0.5 0.623+0.012 0.613+0.049b  0.629+0.055 ¢ -0.016 0.005 2.725+0.322 ¢ 6.67 d
0.25 0.630+£0.048 0.648+0.073b  0.776 £0.084 b 0.028 0.094 2.960+0.129 ¢ 25.00 ¢
0.125 0.630+0.047 0.690+0.084 b  0.807+0.087 b 0.087 0.110 3.450+0.308 b 43.33 b
CK 0.640+0.029 0.805+0.025 a 1.023+0.103 a 0.205 0.187 4.040+0.125 a 76.28 a
6 + Duncan Po.os

Notes Data are given as mean = SD from 6 duplications. Data within a column followed by different letters show significant difference at Py ¢s by Duncan’s

multiple range test.

2.4 2.5
4 4
3 3 ACP
6 h AKP 4 4
ACP
36 h 0.94 0.79 0.56 0.86  0.96
1.32 1.21 1.19 0.79 0.43
AKP 6 h
3 4
Table 3 Effect of podophyllotoxin on the activity of carboxyl 48 h
esterases in the 4th instar larvae of Plutella xylostella 0.48
Specific activity 2.6 S-
Treatment Time h pmol/ mg 30 min Ratio
Podophyllotoxin 6 0.6572+0.0111" 1.32
CK 0.4989 + 0.0029 4 S-
Podophyllotoxin 12 1.6970 + 0.0082™ 1.21 5 5
CK 1.3978 + 0.0065 S
Podophyllotoxin 24 1.4502 +0.0121* 1.19 B
CK 1.2143 £ 0.0076 6 h
Podophyllotoxin 36 0.7010 + 0.0048™ 0.79 1.75
CK 0.8904 + 0.0094
Podophyllotoxin 48 0.3400 + 0.0023™ 0.43 48 h 0.6
CK 0.7893 + 0.0086
0.25 mg/mL 4 + 2.7 P450 O-
* ¢ P<0.05 ™ P
<0.01 = /
Notes The dose of podophyllotoxin is 0.25 mg/mL. Data are given as mean P450 O
+ SD from 4 duplications. * Significant difference at 0.05 level by z-test -
*% Significant difference at 0.01 level by ¢-test. Ratio = Treatment/CK. The 6

same below.

P450 O-
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4 4 ACP AKP
Table 4 Effect of podophyllotoxin on the activity of ACP and AKP in the 4th instar larvae of Plutella xylostella
ACP AKP
Treatment Time h Specific activity Specific activity
pmol/ mg 30 min Ratio pmol/ mg 30 min Ratio
Podophyllotoxin 6 0.0306 + 0.0008 0.94 0.0735+0.0013 1.00
CK 0.0324 +0.0026 0.0733 + 0.0006
Podophyllotoxin 12 0.0210 £ 0.0012™ 0.79 0.0579 £ 0.0019 0.93
CK 0.0265 +0.0019 0.0620 + 0.0038
Podophyllotoxin 24 0.0271 +0.0024™ 0.56 0.0596 + 0.0021°" 0.86
CK 0.0487 +0.0052 0.0696 + 0.0032
Podophyllotoxin 36 0.0365 +0.0027 " 0.86 0.0444 £ 0.0014™ 0.63
CK 0.0422 + 0.0047 0.0700 + 0.0042
Podophyllotoxin 48 0.0354 +£0.0010 0.96 0.0374 £ 0.0037"" 0.48
CK 0.0370 + 0.0035 0.0786 + 0.0025
5 4 S- 3
Table 5 Effect of podophyllotoxin on the activity of GSTs
in the 4th instar larvae of Plutella xylostella
Specific activity 24 h 48 h
Treatment Time h AOD/ mg min Ratio
Podophyllotoxin 6 0.3797=0.0031"  1.75 AFC, 0.4110 mg/mL 0.2617 mg/mlL,
CK 0.2169 + 0.0036 72h LGy  1.9061 mg/
Podophyllotoxin 12 0.7792 £ 0.0073™ 1.10 L
CK 0.7112 £ 0.0038
Podophyllotoxin 24 0.8924 +0.0053™ 1.16
CK 0.7701 £ 0.0017
Podophyllotoxin 36 0.5148 £0.0024™ 1.18
CK 0.4380 + 0.0049
Podophyllotoxin 48 0.3162 +0.0062"" 0.60 2002
CK 0.5306 +0.0132 2006
24 h 2.65
S- P450
6 4 P450 O-
Table 6 Effect of podophyllotoxin on the activity of
O-demethylase of cytochrome P450 in the 4th instar S- P450
larvae of Plutella xylostella
Specific activity
Treatment Time h pmol/ mg 30 min Ratio
Podophyllotoxin 6 0.6027 + 0.0052"" 1.30
CK 0.4634 +0.0028 1998
Podophyllotoxin 12 0.3919+0.0048" 1.6 1996a 1996b 1997
CK 0.2362 +0.0016
Podophyllotoxin 24 0.1199 = 0.0049™ 2.65
CK 0.0453 £ 0.0016
Podophyllotoxin 36 0.2284 +0.0031™ 1.64
CK 0.1393 + 0.0006
Podophyllotoxin 48 0.0244 +0.0027" 0.69

CK

0.0351 £ 0.0015

P450
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