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Effects of transgenic Bt-cry1Ab corn pollen on the growth and development and the
activity of three metabolic enzymes in Harmonia axyridis Pallas  Coleoptera
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Abstract In order to explore the effects of transgenic Bt-cryl1A4b corn pollen on the multicolored Asian lady beetle
MALB  Harmonia axyridis Pallas  a series of experiments were conducted with a non-Bt isoline as the control in the
laboratory. The H. axyridis beetles were fed with transgenic Bt-cryl1Ab com pollen mixed with a certain proportion of
pea aphids Acyrthosiphon pisum Harris in the laboratory and changes in their developmental duration and body weight
at different stages were observed. The activity changes of three metabolic enzymes a-naphthylacetate esterase
acetylcholinesterase and glutathione-S-transferase in H. axyridis reared on transgenic Bt-cryl1Ab comn pollen were also
determined. Moreover we monitored the sediment of Bt-CrylAb toxin protein in the bodies of H. axyridis by ELISA
method. The results indicated that there was no marked difference in the developmental duration at each stage between
these beetles fed on transgenic Bt-cryl1 Ab corn pollen and those on non-Bt isoline corn pollen. The transgenic Bt-cry1Ab
corn pollen also had no notable side effects on the body weight of H. axyridis at different stages. The activities of
metabolic enzyme activities in H. axyridis fed on transgenic Bt-cryl Ab corn pollen changed slightly compared with the
control  which had no visible effect on the growth of H. axyridis. The sediment of Bt-CrylAb toxin protein in the bodies
of H. axyridis at different developmental stages was so scarce that it could not been detected by ELISA method. It was
concluded that there was no significantly harmful effect of transgenic Bt-cryl1Ab corn on the growth and development of
the beetle.
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Table 1 Developmental duration for Harmonia axyridis
fed on pollen of transgenic Bt corn ( treatment groups)

and non-Bt isoline (control groups)

Developmental duration d

Stage
Treatment groups Control groups
1 1st instar 2.3+0.1a 2.1+0.1a
2 2nd instar 1.8+0.1a 1.6+0.1a
3 3rd instar 2.1+0.1a 2.0+0.1a
4 4th instar 4.1£0.1a 4.4+0.1a
Total 10.3+0.2 a 10.1+£0.1 a
Pupa 5.0+0.0 a 5.0£0.0 a
Adult 48.4+54a 49.7+4.3 a

+
P >0.05 The data in the table are mean +

SE  and those in the same row followed by the same letter show no significant
difference at P >0.05 by Duncan’s multiple range test. The same below.
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Table 2 Body weight of H. axyridis fed on pollen
of transgenic Bt corn (treatment groups)

and non-Bt isoline (control groups)

Average body weight mg

Age d Treatment groups Control groups
1 0.33+£0.02 a 0.27+0.01 a
3 1.25+£0.00 a 0.98+0.10 b
5 5.80+0.50 a 4.51+0.40 a
7 13.38+£0.80 a 11.45+£0.90 a
9 28.00+0.80 a 26.48+1.50 a
11 29.22+0.50 a 26.49+0.70 b
13 28.17+0.40 a 26.66+0.70 a
15 28.40+0.80 a 28.00+0.90 a
17 27.98+0.70 a 26.81+0.90 a
19 29.40+0.60 a 28.23+0.80 a
21 30.09+0.50 a 28.48+£2.80 a
23 32.49+1.00 a 31.33+1.10 a
25 31.91+0.60 a 31.22+1.00 a
27 31.63+0.90 a 31.94+1.00 a
29 31.88+0.60 a 31.01+1.80 a

45 32.65+1.00 a 31.09+1.40 a
Bt
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Table 3 The activity of metabolic enzymes in H. axyridis reared on pollen of transgenic

Bt corn (treatment groups) and non-Bt isoline ( control groups)

Enzyme activity mmol L™" mg~

1, 1

min~

a-

Stage a-naphthylacetate esterase

-S-

Acetylcholinesterase Glutathione-S-transferase

Treatment groups Control groups

Treatment groups

Control groups Treatment groups Control groups

2 2nd instar 0.06+0.01 a 0.08+0.00 b 0.26+£0.00 a 0.27+0.00 b 0.00+£0.00 a 0.00+0.00 a
3 3rd instar 0.07+0.01 a 0.06+0.01 b 0.51+£0.00 a 0.50+£0.02 a 0.01+£0.00 a 0.01£0.00 a
4 4th instar 0.06+0.01 a 0.06+0.00 a 0.52+£0.02 a 0.47+0.00 b 0.01£0.00 a 0.01+0.00 a
Pupa 0.06+0.00 a 0.06+0.01 a 0.53+0.01 a 0.51+0.01 a 0.01+0.00 a 0.01+0.00 a
Adult 40 d 0.06+0.00 a 0.06+£0.00 a 0.59+£0.01 a 0.59+0.01 a 0.01+£0.00 a 0.01+£0.00 a
Adult 50 d 0.07+0.01 a 0.07+0.00 a 0.64+0.02 a 0.64+0.00 a 0.01+0.00 a 0.01+0.00 a

The difference between the treatment and control groups is tested only within an enzyme.
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