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Effects of transgenic Bt corn expressing CrylAb toxin on activities of some
enzymes in larvae of the Asian corn borer Ostrinia furnacalis Guenée
Lepidoptera Pyralidae
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Abstract The activities of three detoxification enzymes a-naphthyl acetate esterase acetylcholinesterase and
glutathione-S-transferase ~ two protective enzymes superoxide dismutase and catalase and midgut proteases total
protease trypsin-like enzyme and chymotrypsin-like enzyme in 3rd instar larvae of the Asian corn borer Ostrinia
Jfurnacalis after feeding on Bi-transgenic corn were evaluated in the laboratory. The results showed that the activities
of a-naphthylacetate esterase glutathione-S-transferase in the larvae fed on Bt com leaf for 48 h were greatly lower
than that of the control fed on the non-transgenic corn. However the acetylcholinesterase activity of the larvae fed
on Bt comn for 48 h 60 h and 72 h increased markedly being 2.00- 1.50- and 2.50-fold higher than that of the
control  respectively. The activities of protective enzymes total protease weak trypsin-like enzyme and
chymotrypsin-like enzyme in the larvae fed on Bt com for 48 h were also significantly lower than that of the control .
However the activities of the active alkaline trypsin-like enzyme were obviously higher than those of the control.
The active alkaline trypsin-like enzyme activities of the larvae fed on Bt comn for 48 h 60 h and 72 h were 4.00-
1.67- and 1.33-fold higher than that of the control. The results suggest that acetylcholinesterase and active alkaline
trypsin-like enzyme may be associated with Asian corn borer resistance to Bt.
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Table 1 Changes in the activities of three detoxification enzymes in Ostrinia

Jurnacalis larvae fed on Bt-transgenic corn for different hours

a- a-naphthylacetate esterase Acetylcholinesterase S- Glutathione-S-transferase
pmol/ min mg pmol/ min mg OD/ min mg
Feeding time

h Bt Bt Bt

Bt-transgenic com CK Ratio  Bt-transgenic corn CK Ratio  Bt-transgenic corn CK Ratio
6 0.25+0.02 0.20+0.01 1.25 0.03+0.00 0.03+0.00 1.00 0.11+0.01 0.12+0.00 0.92
12 0.28+0.01" 0.26+0.01 1.08 0.03+0.00 0.03+0.00 1.00 0.10+0.00 0.10+0.00 1.00
24 0.15+0.01" 0.22+0.01 0.68 0.03+0.00 0.02+0.00 1.50 0.07 +0.00 0.08 £0.00 0.88
36 0.22+0.02 0.20+0.01 1.10 0.03+0.00 0.02+0.00 1.50 0.09+0.00 0.09+0.00 1.00
48 0.26 £0.02" 0.35+0.01 0.74 0.04+0.00 0.02+0.00 2.00 0.08 +0.00 0.08+0.00 1.00
60 0.22+0.01° 0.33+0.02 0.67 0.03+£0.00™ 0.02+0.00 1.50 0.07+0.00" 0.08 +0.00 0.88
72 0.23£0.01" 0.30+0.01 0.77 0.05£0.00" 0.02+0.00 2.50 0.06£0.00™ 0.08+0.00 0.75

o P<0.05 P<0.01 * and ™" denote significant difference at P <0.05 and P < 0.01 compared
with the control respectively the same below.
2.2 Bt 1.5 72 h
P <0.01
2 Bt Bt Bt
48 h SOD
60 h P <0.01
CAT Bt 48 h
2 Bt

Table 2 Changes in the activities of two protective enzymes in Ostrinia furnacalis

larvae fed on Bt-transgenic corn for different hours

SOD CAT
Feeding time Superoxide dismutase U/mg Catalase U/mg
h Bt Bt
Bt-transgenic corn CK Ratio Bt-transgenic corn CK Ratio
6 43.31+1.24 42.64+1.02 1.02 0.68+0.14 0.62+0.07 1.10
12 40.54+1.53 40.96 +1.43 0.99 0.57+0.06 0.57+0.08 1.00
24 50.43+1.17" 45.26+0.73 1.11 0.57+0.06 0.65+0.05 0.88
36 75.10+13.25 55.14+3.10 1.36 0.70+£0.06 0.64+0.07 1.09
48 65.56 £5.37 64.72£2.94 1.01 1.14+0.20 0.75+0.08 1.52
60 38.57+1.63™ 49.91+2.93 0.77 1.28+0.13 0.97+0.12 1.32
72 61.73+1.35™ 81.42+2.49 0.76 0.73£0.16™ 1.37+0.14 0.53
2.3 Bt 36 h 72 h
3 Bt 48 h
24~ 48 h Bt
60 h 48 h
Bt
12 h P <0.01 pH

48 h 4 2h
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Table 3 Changes in the midgut protease activities in Ostrinia furnacalis larvae fed on Bt-transgenic corn for different hours

Total protease Active alkaline trypsin-like enzyme = Weak alkaline trypsin-like enzyme Chymotrypsin-like enzyme
Feeding time OD/ min mg pmol/ min mg pmol/ min mg pmol/ min mg
h Bt Bt Bt Bt
Bt-transgenic com ~ CK Ratio Bt-transgenic com  CK Ratio Bt-transgenic com  CK Ratio Bt-transgenic com  CK Ratio

12 0.03+0.00 0.03+0.00 1.00 0.13+0.01" 0.05+0.00 2.60 2.87+£0.20 3.12+0.15 0.92 0.60+0.01 0.58+0.01 1.03
24 0.4+0.00" 0.02+0.00 2.00 0.14+0.00" 0.05+0.00 2.80 1.98+0.01™ 2.09+0.01 0.95 0.73+0.01™ 0.66+0.01 1.11
36 0.04+0.00" 0.02+0.00 2.00 0.13+0.00" 0.08+0.00 1.63 1.24+0.02" 1.82+0.08 0.68 0.39+0.01 0.39+0.03 1.00
48 0.04+0.00 0.03+0.00 1.33 0.12+0.00® 0.03+0.00 4.00 2.01+0.02" 2.13+0.01 0.94 0.51+0.01™ 0.78+0.02 0.65
60 0.02+0.00" 0.04+0.00 0.50 0.05+0.00" 0.03+0.00 1.67 0.76+0.03" 1.23+0.05 0.62 0.56+0.00” 0.70+0.01 0.80
2 0.01+0.00" 0.02+0.00 0.50 0.04+0.00 0.03+0.00 1.33 0.74+0.01™ 1.35+0.03 0.55 0.51+0.02 0.64+0.00 0.80
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