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Effects of transgenic Bt-crylAh maize (Zea mays L. ) pollen on the activity of detoxification enzymes
and midgut protease in Propylaea japonica ( Thunberg) ( Coleoptera: Coccinellidae)
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Abstract: The experiments were conducted in laboratory to explore the effects of transgenic. The activtiy changes of detoxification
enzymes and midgut protease after feeding on the pollen of transgenic Bt ( Bi-cryl Ah) maize in the ladybird beetle Propylaea japoni-
ca (Thunberg) was examined. The activities of the a-naphthylacetate esterase, acetylcholinesterase, glutathione-S-transferase, total
protease, alkaline trysin-like proteinase and chymotrypsin-like proteinase in beetles reared Bi and non-B¢ maize pollen were com-
pared by feeding the on transgenic Bi-cryl Ah maize pollen combinded with colorimetric method. The results indicated that there were
no differences in the activities of acetylcholinesterase, glutathione-S-transferase, total protease and active alkaline trysin-like protein-
ase in P. japonica in any examined larval instars of larvae and adults fed on transgenic Bt maize pollen vs. those fed on non Bt pollen
(the control). The activity levels of a-naphthylacetate esterase in 4th instar larvae and pupae, and the weak alkaline trysin-like pro-
teinase and chymotrypsin-like proteinase in P. japonica at pupae fed on transgenic Bt maize pollen were significantly lower in beetles
feeding on transgenic pollen than that in the control. Therefore, the interation of the detoxification enzymes and midgut proteases and
Cryl Ah protein may cause some of the enzymes activities. The potential impact of transgenic Bt-cryl Ah maize pollen on P. japonica
need to futher study.
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16:8) v, 7550 L BRI AL 5, K5 40 07 1 £ 80 L 4
HASARFRAE S RHEFRIL(6 cm x6 cm) N, & T
MR EEFRAG h, B % ML O T R AR Bk, B R 46 1
W o IR &y v R A H A AR IR A A LT YK
1.3 FH k415 4 S5 BE E E
1.3.1 BERBEAH A& R 24 PRl digh doh
12l 410 41, Hdr,5 0 Br B RAEH 557 HL %
2: 1 (FEE ) IRA MR, VBN ;5 AHFE B &
KAEH 50 H 2220 VIR A MR AR R X B AL 43
BUE AL 2 3 4 gl e sl AR AR5 26 10 d 14 A
25 8 3k A S H a5 b, A 500 pL pH 8.0
0.1 mol-L_lﬁZ}'q%@ﬁéj‘;f‘{FF?ﬁ( %7 0.1% TritonX-100) ,
VKV SI9K, SIRAE 4 °C (12000 x g B5.00HL S O
30 min, U _F VWA N B S BOR . A E R
3,
1.3.2 o-ZEZmEEENE  EFESE van
Asperen (1962) Jf-fin LAsk i, KR IR A W & A
10 WL .90 WL 0.04 mol - L™ B 2 2% vh ¥ (pH
7.0) .50 plL 0.0004 mol-L ™' a-Z FRZEMEW . 1E37 °C
K AR 30 min, A 50 pL (A5 (1% #2285 B
b5 SDS ¥WHE 2: 5 IR A) , i N HUE 10 min, F
THiEFRY ( Bio-Rad /3], Microplate Reader550) H7,



- 66 - Y Journal of Biosafety

5520

£ 600 nm Kb Hta, JH D {8, B R 15 s k5% 1
K DA, it 5% 30 1K
1.3.3  Z Bt m B B o5 Il 2 WE HIES M
Ellman (1961) Jf-hnAek ik, B 10 pL B 90 pL
0.1 mol-L~"BMRZE nhif (pH 8.0) 20 wlL 0.075 mol
LAk 2 BEAE B .30 wL 0.01 mol - L.-'DTNB ¥4,
725 C KR 15 min, LA 50 pL 0.01 mol -
L™ 8 500, B T RERR AL, 72 410 nm &b Hoa, )
H D, ik 1.3.2,
1.3.4 BALHIK-S-#BEEENE WETLES
18 Booth (1961) Jf-hmAsci#t, RN IR AW &H
10 wL .90 pL 0.1 mol - L~" 2 2% vh ik (pH
8.0) .50 L 0.03 mol - L™ % Bk H Ak .50 wL 0.1
mol-L""CDNB . 7F 25 C /K ¥ v 30 min, fil
PR BT R AR, 78 340 nm b HE 5,
H DM, idk A 1.3.2,
1.4 FERFGEAEEENE

M RE 5 12 M8 1 B AR R AR 15 (1996 ) I 4 L
U giias
4.1 e e &l & B 24 LI gl oy
14,310 4 A] 1.3.1, 43Uk 2.3 4 %
L SR ADPAL IS 28 10 d AR R4S 8 Sk A
BEEE SIS P A4 A9 0.15 mol - L™ 54k 44
Ja K ST I, SR 5 4 S0 3 e N B 0 B0 15
min (4 °C,12000 x g) , B 35 WAE A B, -20 C
A5 o
1.42 $pEEamEENE 20 mg - mL™
MAMEAE T 0.15 mol - L™ G bl , B 40 pL
WA S L BB I 20 wL 0.2 mol- L™ H 42—
LA (pH 10.0) , A RWVAK R T 30 CH Il
2 h SR IMATRYE (1 10% (V/V) = LR 65 pl £
BRI, fRJm T 12000 x g B0 15 min, B ETH K
60 L 40 pl 1 mol- L™ " S A LB E T Hbr{Lh,
F 405 nm 4bE DA, eI E 1.3.2,
1.43 kKpmammiEtie (1)@ mE
I, LA BAPNA fEAJEY, 20 mg - mL™" BAP-
NA ¥ T T, B 45 pL %A 90 pl 0.1
mol - L~ H 4 lih—2 A4 (pH 10.0) F15 wL K
Ja S BVE T B bR AL, T 405 nm b0 H: D {H.
(2) S90S R B, DL TAME /BB EY), K 2

mmol- L™ TAME % F 0.15 mol - L™" & fb 4l , Bt
45 wWLAZW A 90 wl Tris-HCl 22 ik (pH 8.5) Fl
5 pL E 5 S RV E TR A, T 248 nm bl E
D {H. idsg A 1.3.2,
1.4.4 KR & g8 &N E DL BTEE fEh
Y, % 1 mmol-L ™" BTEE YA T8 10% (V/V) HI i
(190.15 mol - L™" G AL B ¥ W, B 50wl i A
45 pL 0.2 mol+ L' Tris-HCI ¥ ¥ (pH8.5) Fil 5 pL
eV I T R AR A, 7 256 nm 2RI D R, id 5%
FRE 1.3.2,
1.5 EEMERTTE

it TG P T AR 2 REED 55 4 (2008 )

MG = (AD xV,) /(W xV, x0.01 xt )

Hrf, AD R 1.3 f1 1.4 mRRIBER T, v
[N D 2Rk V, A R SR T/ mL s WoR i 5 41
HHEEEE/ g 5 Vg Ay I B T A BB B/ mL s ¢ A Ji
IO B[]/ ming BTG PEBAAR Usg ™ omin ™',
1.6 HIELLE

K SPSSIL. 5 B4 %o i 56 B0 4 14 47 7 25 49
B, 225 W& (P <0.05) HLHCR M1l S FEAS ¢«
LS
2 HEREN
2.1 ZHEE Bt EXREMHENTERGHES
E R

M1 A LU Y, BUE B KA 19 i 8030
W o- CTRZS TR PEAE 4 3% 40y RN i 191 5 X6 BR
ZHAH 1L 5 SRR T AE 2 3 34 4y A o 1) 5 ) R
AL TC W 25 5 o BUE Br FOKRAE R () L SRR
{14) < T JOEL P il 0 2 e PO -S-5 % T 1 7 45 1
KB X REAH LA e 2 25
2.2 FHER B EXREMBEHRGEOEEERN
T

M2 AR, X R AR b, O Br oK
FER5 0 L0 I H i) S A P TR i 2 J £
EYETES DN RERY TR E 2R, HIRE B &
R AL A3 1 0 S EEL ) 55 P 2K R A 1 g R 2K e o
L P T A 0 X PR A L 8 AL, T A
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Table 1

The activities of detoxification enzymes in P. japonica reared on pollen

of transgenic Bt maize expressing cryl Ah toxin and its non-Bt maize ( control)

Jif# 7% P Enzyme activity /(U-g~'»min~")

a- CLIRZR R ST PR 25 W H K-S -5 iy
LivS a-naphthylacetate esterase Acetylcholinesterase Glutathione-S-transferase
Developmental stage NYETI NVETINTN ST
Bt FRAEHY . N Bt EAAE . I Bt ERAER . N
QU e LR
Bt comn pollen- . Bt corn pollen- } Bt corn pollen- .
. Control ) Control ) Control
fed larvae fed larvae fed larvae
2 {4 4t 2™ instar 1.83 £0.22 1.70 £0.35 2.28 +0.93 2.27 +0.81 15.02 £5.20 14.61 +6.34
3 4 d 3" instar 2.00 £0.30 2.47 £0.20 1.29 +0.54 1.36 +0.58 11.62 +4.51 11.49 +3.79
4§ 4t 4™ instar 1.49 £0.10 1.78 £0.21 " 0.86 +0.34 0.86 +0.35 11.81 £5.13 13.63 £4.02
1 Pupa 2.26 +0.11 2.66 +0.25 " 0.92 +0.38 0.98 +0.38 13.68 +5.00 16.49 +4.42
JCH Adult 2.14 £0.64 1.89 £0.50 1.12 £0.26 1.04 £0.23 19.38 +4.68 17.65 +4.05

Bn AP = bR, [RATEOR G M« FoR 2852 B3 (P <0.05)

Data in the lable are means +1 S. E. ,and those in the same row followed by # show significant difference at P <0.05.

k2
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Table 2 The activities of midgut protease in P. japonica reared on pollen of transgenic Bt maize expressing cryl Ah toxin and its non-Bt isoline (control)

WM Enzyme activity /(U+g ~'min~")

s SRR ST IR 1 SRR IBRAE RIBRETL A
Developmental Total protease Active alkaline trypsin-like protease ~ Weak alkaline trypsin-like protease Chymotrypsin-like protease
stag Bt T KAEHK; [ Bt T RAEK N Bt T KAEK . Br KAy N
soge K T T e B S T T2
Bt corn pollen- Bt corn pollen- Bt corn pollen- Bt corn pollen-
Control Control Control Control
fed larvae fed larvae fed larvae fed larvae

2 #4402 instar  0.55 £0.34 0.37 £0.18 3.61 +£1.20 3.20+1.63 9.81 +3.58 8.58 +4.00 15.84 £329  12.77 +4.27
3840 3% instar  0.30 £0.21 0.28 +0.15 3.80+1.41 331 +1.48 16.51 £6.80  14.92 +5.88 17.96 £7.60  16.77 +4.87
4 #4401 4" instar  0.19 £0.17 0.18 +0.08 2.77 £1.10 2.25+1.06 9.63+3.90 11.68 £1.05 11.70 £3.27  11.43 £3.47
i Pupa 0.15 £0.54 0.17 £0.05 1.77 £0.68 1.61 +0.85 7.63+1.39  11.18 £3.00* 11.11 £3.34 1630 +5.91*
SR Adult 0.25 £0.79 0.21 +0.54 3.11+1.29 3.32 +0.68 15.33 £3.12  13.06 £3.00 18.02£2.89  16.34 +3.74

BRI = AR, [RAT RS B+ o 225 3% (P <0.05) .

Data in the lable are means =1 S. E. ,and those in the same row followed by * show significant difference at P <0.05.
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