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Effects of secondary metabolites of alligator weed Alternanthera philoxeroides on the
enzyme activity of amylases and glutathione S-transferases in the adults of
alligator weed flea beetle Agasicles hygrophila

Yang Yongchang Chai Yanping Ma Ruiyan Li Xin Guo Yanqgiong® Gao Lingling
(College of Agriculture, Shanxi Agricultural University, Taigu 030801, Shanxi Province, China)

Abstract: To study the effects of secondary metabolites of alligator weed Alternanthera philoxeroides
on the detoxifying and digestive enzymes of Agasicles hygrophila, an introduced natural enemy for this
invasive weed in China, the alligator weed was first dipped by various concentrations of secondary metab-
olites, nerolidol, oleanolic acid and betaine. After the flea beetles were fed with the treated alligator weed
for 1-3 days. The activities of amylases (AMS) and glutathione S-transferases (GSTs) of A. hygrophila
were analyzed. The results showed that nerolidol, oleanolic acid and betaine remarkably inhibited the
GSTs activities with the lowest activities (45.67, 98.77 and 53.95 U/mg, respectively) at 24, 72 and 24 h,
respectively. However, A. hygrophila could quickly adapt to nerolidol and oleanolic acid. The GSTs activ-
ities in A. hygrophila were highest (243.10 U/mg and 250.22 U/mg) among all treatments 24 h after treat-
ment with nerolidol and oleanolic acid, which were 1.55 and 1.59 times of that of the control, respective-

ly. The betaine had an inhibitory effect on AMS. The activity of amylases in A. hygrophila treated
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with 20% betaine was the lowest (1.01 U/mg) at 72 h, which was 55.92% of the control. The results indi-

cated that all three secondary metabolites had a negative effect on GSTs in the early time; nerolidol and

oleanolic acid activated the GSTs activity after a short period, and the amylases activity was adversely af-

fected by betaine.
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Fig. 1 Effects of nerolidol on glutathione S-transferases and amylases in Agasicles hygrophila
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Different letters on the bars indicate significant difference among different treatments at the same time at P<0.05 level by Tukey test.

2.2 FEREEIT GSTs 2 AMS & I 820

LN R S B R i A B 0 S 1 M
H 9 GSTs 2 AMS iV, 25 5 WK, 0.1% FF R R
1E 24 h X GSTs A FAVEM , S K{E1A 250.22 U/mg,
S BB 1.59 45 , fHAE 48~72 h%F GSTs i P o 5%
Wi, 0.2% SRR AE 24 h i, GSTs 1 P 5 % IR G
25 5 TE 48~72 h R I I HIVEH , 76 72 hik F|
R AIL{H 98.77 U/mg, /& X IR 62.41%50.1%.0.2% P
Tl B SR BRI AE 48 h 5 158 T AMS 16, Hog
AR SN IR TC B 2= 5 (K 2) .
2.3 FHIEMEXT GSTs K AMS iE A9 2200

LB 24 h )5, 0.5% 1% TR0 E G 3% 5 H

Ja Bk F GSTs 1 5 X BE TG . 35 25 57, 20% i Stk
PHAY GSTs i M ik , 4 53.95 U/mg; 48 h i, GSTs
TEYERAME] 3 10 72 h )5, GSTs 1G PE4 48 hghn , Hoe
1% FHSEAAE FH 72 h 5 ik 5 K AE 198.59 U/mg, Fp okt
MR 1.254% . 10% .20% B 5% %5 GSTs A i
YEH 7 24~48 h I GI/E A 2, HOd A 72 h )5 8
Wt AEAT R I A RIVE T o 10% B AL BEAE
2448 .72 h % AMS T P R B — e Sk VE L, i
0.5% 1% .20% 7| & B I =085 H] 24 h 5 AMS 1%
LiXT RT3 25 RN RS E ] 72 h 534
XF AMS A IR A, Hedr 20% SHEE08AEF 72 b5
TEPERAR, 4 1.01 U/mg, J&X%F BRI 55.92% (& 3) .



742 Moy R i 45 %

’gb m %Ff8 Control & 0.1% FFRER 0.1% oleanolic acid o 0.2% FFHEEE 0.2% oleanolic acid
S 3004 2.5~ q
f) ?IJ a a

B £ 2501 £204 aaa a a
Q ); = .

&2 o150 - g =

<

£z | 8 5 104

o E 100 ficd 2

& A = 0.5

2 50 T

& 2 E
:.E 0 I T 00 1 T 1
s 24 24 48 72
=
© REFFF E] Time (h)

2 FHREBNYEEEMB R A EIKS-EBE (GSTs) MiEHEE (AMS)iEHER N
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Different letters on the bars indicate significant difference among different treatments at the same time at P<0.05 level by Tukey test.
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