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Abstract; Crude total alkaloids were obtained from Vitex negundo L. seeds by acid solution extraction
method, and its biological activity against apterous adults of Aphis gossypii Glover was determined by
bioassay and biochemical analysis methods. The results show that contact toxicity of total alkaloids against
apterous adults of A. gossypii is relatively high and LDy, to per apterous adult is 0. 073 pg. After
treatment of 0. 500, 1.000, 2.000, 4.000 and 8.000 g + L' total alkaloids against apterous adults for
24,48 and 72 h, AFC,,is 1.256, 1.720 and 3.923 g - ™', respectively, showing that total alkaloids
have a certain deterrent and sustainable control effects. Compared with the control, the survival time of
apterous adults treated by total alkaloids at the dose of LD,, (0.045 g per apterous adult) is shorted by
7 d, and the fertility per female apterous adult is reduced by 30. 43% . And averages of honeydew
excretion frequency and amount per day of per apterous adult are reduced by 4.26 drops and 27.10 pg,
respectively, and the difference with the control reaches the significant level. Under in wvitro condition,
inhibition of total alkaloids on activities of carboxylesterase ( CarE) , acetylcholinesterase ( AchE) and
glutathione-S-transferase ( GST) from apterous adults is significant and ICy, is 0.778, 1.901 and 4.216
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g - L', respectively, but total alkaloids have an obvious activation on polyphenol oxidase ( PPO) with an
obvious dose-effect relationship. After treatment of total alkaloids for 3, 6, 12 and 24 h at the dose of
LDy, (0.073 pg per apterous adult) , activities of CarE, AchE and GST of apterous adults in vivo are
significantly lower but PPO activity is significantly higher than those of the control. It is suggested that the
insecticidal action mechanism of total alkaloids from V. negundo seeds against apterous adults of A.

gossypii relates to its effect on some enzyme activities.
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action mechanism
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Table 1 Analysis of deterrent toxicity of total alkaloids solution from Vitex negundo L. seeds against apterous adults of Aphis gossypii Glover

REBERT /b AFCy /g - 171 FIHTRE 95% ¥ {5 IX [fl/g - L R
Treatment time Regression equation 95% confidence limit
24 1.256 y=-4.66+(1.50£0.13)x 1.116-1.413 0.928
48 1.720 y=-5.31+(1.64£0.13)x 1.494-1.971 0.944
72 3.923 y=-4.96+(1.38+0.13)x 3.024-5.266 0.923
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Fig. 1 Effect of total alkaloids at the dose of LD;, (0.045 pg per
apterous adult) from Vitex negundo L. seeds on survival rate of
apterous adults of Aphis gossypii Glover
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Table 2 Inhibition effect of total alkaloids solution from Vitex negundo L. seeds on activity of three enzymes in vitro from apterous adults of Aphis

gossypii Glover

Tit

= 77 1% 95% E{FIX [H/g - L™

Lyl
Enzyme [Cs0/ - L Regression equation 95% confidence limit k
FRWATRMS Carboxylesterase 0.778 ¥y==5.19+(1.79+0.16)x 0.665-0.920 0.970
TR R Acetylcholinesterase 1.901 y=—4.77+(1.4620.15)x 1.573-2.359 0.930
A H k-S54 B Glutathione-S-transferase 4.216 ¥y=-6.40+(1.77£0.16)x 3.595-4.955 0.928
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Table 3 Effect of total alkaloids solution from Vitex negundo L. seeds
on polyphenol oxidase activity in vitro from apterous adults of Aphis
gossypii Glover (X+SE)"Y

AR R /g - L /U

Concentration of total alkaloids Activity
0.000( CK) 15.541+1.264f
0.500 19.864+0. 864e
1.000 23.993+1.331d
2.000 32.012+1.820¢
4.000 37.447+1.394b
8.000 46.352x1.121a

D [0 R ] () /NE FRE RN 28 Fisher” s LSD Bk 3622 5% W3 (P<
0.05) Different small letters in the same column indicate the significant

difference tested by Fisher’s LSD method (P<0.05).
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Table 4 Effect of total alkaloids at the dose of LDy, (0.073 pg per apterous adult) from Vitex negundo L. seeds on enzyme activity in vivo from

apterous adults of Aphis gossypii Glover (X+SE)"V

HRE H 3% J1/nmol + min™! - mg™!

Specific activity

/U Activity

AbFREH S 1E]/h
Treatment group Sampling T PP i it FR IR TR Z A AL B H Ik-S-FA5 s
time Acetylcholinesterase Carboxylesterase Polyphenol oxidase Glutathione-S-transferase
X R CK 3 20.354+1.382 * 7.103+0.339 * 18.122+0. 665 120.363+4.451 *
BT Total alkaloids 3 15.181+0.744 4.705+0.395 20.925+0.702 * 100.822+5.012
X CK 6 22.245+0.943 = 8.794+0.362 * 18.444+0.735 122.502+4.493 =
B YIBK Total alkaloids 6 16.394+1.083 5.504+0. 405 22.452+1.136 = 100.555+4.437
X R CK 12 23.507+0.990 * 9.404+0.315 = 21.424+1.025 129.513£5. 119 =*
BB Total alkaloids 12 16.241+1.174 5.145+0.293 25.436+0.796 * 105.895+4.345
X CK 24 24.207+0.776 = 8.402+0.414 = 20.977+1.338 129.983+5.676 *
SVEYIE Total alkaloids 24 14.942+1. 154 4.563+0.395 27.585+1.553 * 110.795+4. 795
Dw, P<0.05.
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