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The effect of cantharidin derivatives on the ssomach poison activity to
Mythimna separata and its detoxification enzyme system

XINa"~ SUN Hong SUN Wen-Bo ZHENG Sheng-Li ZHANG Ya-Lin"

(College of Plant Protection, Northwest A&F University, Key Laboratory of Plant Protection Resources and
Pest Management, Ministry of Education, Yangling 712100, China)

Abstract [Objectives] Screening from cantharidin derivatives to find high efficient, low toxic and residual chemicals for
R&D of new pesticides. [Methods] Using bioassay and enzymatic determination methods to test 100 cantharidin derivatives.
Stomach poison activity to the 3"-instar larvae of Mythimna separata was tested by using leaf disc feeding method and their
activity of the detoxification enzyme system was determined by sublethal dose. [Results] Bioassay results suggested that the
effects of the derivatives -7"and  -13" were better than norcantharidin; the stomach poison LCsy of -7* was similar to
cantharidin and their LCs, were 49.818 and 43.677,ug/mL respectively. The results of enzyme activity assay elucidated that
cantharidin and its derivatives norcantharidin, -7°and  -13 influenced detoxifying enzyme system of M. separata in
different degrees. Among them, the specific activity of cytochrome P450 (P450) significantly reduced while carboxylesterase
(CarE) is activated in different degrees by the cantharidin derivatives, and the specific activity of glutathione S-transferase
(GST) generally showed activation at first and then inhibition. [Conclusion] ~Cantharidin derivatives -7"and -13" have
strong insecticidal activity against lepidopteran pests and are of value for development and utilization as biopesticides.
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Fig.1 Numbersand chemical structural formulas of cantharidin derivatives
: Ring-opened cantharidin derivatives, : Ring-closed cantharidin derivatives.
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2 HHEE4NH 80%-100% -7
-13" 96
21 HERMTEYER 3 @LHEFEFEN
b
EEHR 7" 100%
500 pg/mL
98 3 -13"
1 1 48 h 82.76%
500 pg/mL

x1 REZRTEVNHE 3K4H 48h WEHEM

Tablel Stomach poison activity of cantharidin derivatives against 3'%instar larvae of Mythimna separata at 48 h

%

%

%

%

CTD 100.00=0.00 24" 0.00=%=0.00 23" 0.00==0.00 -12* 6.83%0.16
NCTD 22.1440.52 25" 14.2940.35 24" 10.3420.46 -13" 3.3320.00
1% 8.05%0.05 26" 0.00=%=0.00 25" 16.6720.15 -14* 3.3320.00
2F 8.0420.05 -1* 3.45%0.26 26" 16.6720.09 -15" 0.00=2=0.00
37 3.4120.10 2F 0.00==0.00 27" 3.4530.04 -16" 10.0020.2
-4* 0.00=2=0.00 3% 0.00==0.00 28" 3.3320.00 -17* 6.8220.08
-5" 8.0520.05 4" 3.37%0.23 29" 3.4520.00 -18" 3.4920.04
-6" 3.74%0.39 5% 0.00=2=0.00 -30 8.320.01 -19* 3.45%0.07
-7t 100.00=20.00 -6" 0.00==0.00 31" 0.00=2=0.00 -20" 3.45%0.04
-8" 11.4620.44 -7t 3.6120.19 -32* 6.90==0.00 -21* 3.5720.05
-9* 10.3720.07 -8* 3.50%0.18 33" 0.00=2=0.00 -1* 3.4520.00
-10" 7.6920.10 -9* 12.4220.06 34" 0.00==0.00 2f 3.3720.04
-11* 6.90%0.01 -10* 3.5940.06 -35* 3.5320.04 3% 10.00=0.00
-12* 0.00=2=0.00 -11* 6.6720.00 36" 0.00==0.00 4" 7.1420.00
-13* 0.00=20.00 -12* 13.7920.00 -17 10.00=20.00 -5" 3.7320.20
-14* 0.00==0.00 -13* 16.6720.96 2F 3.70==0.08 -6" 0.00==0.00
-15" 0.00=2=0.00 -14" 3.3320.04 37 0.00==0.00 -7t 14.2020.12
-16" 14.60=20.35 -15"* 3.410.04 -4* 3.450.04 -8* 0.00=%=0.00
-17* 0.00=2=0.00 -16" 6.9820.08 -5" 0.00==0.00 -9* 10.30220.28
-18* 17.8620.23 17" 5.7921.23 -6" 3.3720.04 -10* 3.3720.04
-19* 0.00==0.00 -18" 2.26%1.13 -7t 0.00=2=0.00 -11* 6.6720.07
20" 13.3320.11 -19" 6.67%0.16 -8" 0.00==0.00 -12* 7.4330.05
217 10.00=0.00 20" 7.14%0.06 -9* 0.00==0.00 -13* 82.7640.2
22" 0.00=2=0.00 21" 0.00=2=0.00 -10" 3.71%0.13 -14" 7.1420.08
-23% 0.00=0.00 222" 0.00=0.00 -11% 3.8540.12 -15% 6.90=0.06
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Table2 Somach poison activity of cantharidin derivatives against 3 %instar larvae of Mythimna separata at 48 h

Cantharidin derivatives LC-P equation

7 LCsy 95%
LCs4(95% CI) (pg/mL)

r

CTD y= 12.263+7.476x 0.97 4.106 43.677(38.014-48.000)
NCTD y=19.848+6.085x 0.96 1.132 1 828.093(1 596.689-2 028.248)
-7 y= 9.385+5.529x 0.97 3.634 49.818(36.743-58.301)
-13* y= 11.742+4.431x 0.97 4.770 446.672(319.269-525.063)
N e | = cKk ml-7#
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Fig. 2 P450 specific activity of the 3%-instar larvae of

Mythimna separata after treatment with different
cantharidin derivatives for different times
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Fig. 3 CarE specific activity of the 3"%instar larvae of 2016
Mythimna separata after treatment with different
cantharidin derivatives for different times
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