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Acaricidal Activity of Bisdemethoxycurcumin and
N-methylpyrazolebisdemethoxycurcumin Against Tetranychus
cinnabarinus (Boisduval) and Their Effects on Enzymes
Activity in the Mite

LUO Jin-xiang, DING Wei, ZHANG Yong-qiang, YANG Zhen-guo, LI Yang, DING Li-juan

(College of Plant Protection, Southwest University, Chongqing 400715)

Abstract: Objective The objectives of this study are to investigate the acaricidal activity of bisdemethoxycurcumin (BDMC)
and N-methylpyrazolebisdemethoxycurcumin (N-MPBDMC) against Tetranychus cinnabarinus (Boisduval) and their effects on
enzymes activity in the mite and to provide a basis for the further elucidation acaricidal mechanism of these two compounds.

Method The acaricidal activity of BDMC and N-MPBDMC against female adults of 7. cinnabarinus was tested using the slide dip
method and the poisoning symptoms of BDMC and N-MPBDMC exposed mites were carefully observed. The activities of
acetylcholinesterase (AchE), Ca’*-ATP enzyme (Ca’'-ATPase), monoamine oxidase enzyme (MAO), glutathione S-transferases
(GSTs) and carboxylesterase (CarE) of T. cinnabarinus treated with these two compounds were also determined. Result The results
of acaricidal bioassay indicated that N-MPBDMC exhibited more pronounced acaricidal activity than BDMC against female adults
of T. cinnabarinus. After 72 h of T. cinnabrinus treatment, the LCs, of N-MPBDMC was 21.77 mg-L"', the acaricidal potency was
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about 10.03-fold higher than BDMC and comparable with that of 95% pyridaben TC. Some similar neurotoxic symptoms were observed
in BDMC and N-MPBDMC-exposed mites. After 7. cinnabrinus treatment with BDMC and N-MPBDMC, respectively, the activities of
GSTs and CarE were strongly rising whereas the activities of AchE, Ca®"-ATPase and MAO were declining, the average activities of
AchE decreased by 16.77% and 36.57%, that of Ca**-ATPase decreased by 17.55% and 17.45%, that of MAO decreased by 8.04% and
14.19%, while that of GSTs increased by 17.13% and 18.93%, and that of CarE increased by 26.78% and 25.98%, respectively.

Conclusion The mortality of mites that caused by BDMC and N-MPBDMC related to the decline of neural system related enzyme
activities, and the specific action target remains to be further confirmed.

Key words: bisdemethoxycurcumin; N-methylpyrazolebisdemethoxycurcumin; Tetranychus cinnabarinus; enzymes activity
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Fig. 1 The structures of BDMC and N-MPBDMC
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1.2.4 MAO
8 16 24 36 48h 242 nm 3
100
0.25mL AchE 0.1 mol-L" pH 7.4 S- GSTs 66 mmol-L"' pH
Ca’-ATPase MAO  GSTs CarE 7.0 25mL 50 mmol-L"
40 mmol-L™ pH 7.0 02mL 30 mmolL'l- -24- 0.05mL 0.1
10 000 r/min 4 15 min mL 27 340
G-250 nm 5 min OD 0.1 mL 66
[19] 5 mL G-250 mmol-L™ pH 7.0
0.2 mL 25 595 nm 3
5 min OD 3 CarE Van Asperen”!)
0.03 mol-L - 1L.O0mL  3>10* mol-L"
AchE Ellman @ 08mL 0.1 mL 30
- 15 min 1.0 mL
2.0mL 0.1 mol-L™' pH 7.4 600 nm oD 0.1 mL 40 mmol-L"
0.075 mol-L™ ASCh 0.2 mL pH7.0 3
0.2 mL 27 15 o-
min 1><10” mol-L™ 0.3
mL 0.01 mol'L" 5,5 2- 2
DTNB 0.3 mL 412 nm 2.1
0.2 mL 0.1 mol'L" pH 7.4 N-MPBDMC
3 BDMC
Ca*"-ATP Ca*"-ATPase 48 h
636 nm 3 N-MPBDMC LCsy 80.28 mg-L'l
ATP BDMC 4.11 72 h
ATP 1 pmol 1 ATP N-MPBDMC LCs 21.77 mg~L"
MAO MAO BDMC 10.03 95%
BDMC N-MPBDMC
Table Contact activity of BDMC and N-MPBDMC against female adults of 7. cinnabrinus
LCso  95% r P
Compound Time (h) Regressive equation (=)  LCsoand 95% confidence limit (mg'L")
BDMC 48 -5.8751+2.3328x 329.96 (277.13—383.21) 0.711 0.871
72 -4.8098+2.0563x 218.28 (167.53—266.12) 1.308 0.727
N-MPBDMC 48 -3.2050-+1.6828x 80.28 (46.42—112.21) 1.172 0.760
72 -1.6274+1.2165x 21.77 (2.83—49.84) 0.572 0.903
95% 48 -2.4068+1.8209x 20.98 (17.68—25.71) 3.744 0.290
95% Pyridaben TC 72 2.2405+1.7194x 20.09 (16.83—24.82) 4206 0.240
2.2
BDMC N-MPBDMC

800 mg-L™
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The lowercase letters superscript on this figure indicated the differences activity of enzyme of 7. cinnabarinus after different density treatment at the same time, there
was a significant difference between the representatives of different letters (P 0.05), with the same letter there was no significant difference. The same as below
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Fig. 2 Effect of BDMC on the activity of AchE of T. cinnabarinus

400 mg-L" 400 mg-L"
F=42.46 df=4 10 48 h
400 mg-L"!
10 AchE

800 mg:'L" P 0.05
100 mg-L" 200 mg-L™"
800 mgL' P 0.05 F=195.16 df=4

mgL‘1

AchE P 0.05

AchE

[30 B 100 B 200 [ 400 3 800

2.3.2 N-MPBDMC AchE
N-MPBDMC AchE 3
AchE
AchE
P 0.05 AchE
8 h 200
025
2o 020f a
= .E c
Q E o= :
% % 0.15 g ,’_ .
2w = T
aE o} |HHE 3
83 0.05 | E é%
L i
8 16
3 N-MPBDMC

A oo
\ R
N HEN
24 48
Time (h)
AchE

Fig. 3 Effect of N-MPBDMC on the activity of AchE of T. cinnabarinus
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Fig. 4 Effect of BDMC on the activity of Ca*'-ATPase of T. cinnabarinus
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Fig. 5 Effect of N-MPBDMC on the activity of Ca*"-ATPase of T. cinnabarinus
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Fig. 7 Effect of N-MPBDMC on the activity of MAO of T. cinnabarinus
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Fig. 10 Effect of BDMC on the activity of CarE of T. cinnabarinus
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