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97%(w/w) 9,10- " Z M BE , 98%(w/w) 9-FAMHE, 98%
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SRR TE YR A BRA ] WiseiEE Ay R
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IR ), W Ok B AT it DT R sh Py se s imit
1.3 i BRI (dedes aegypti) H T
KA AME B 0% 2 T L = 4RI

1.4 HIRBFHRR PR HOTBHNE BRI
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fdE Fl Excel 2010 %% {4 31 55 [l 19 J5 72 5 fif
SPSS 16.0 # 17 LSD 22 5 b 3 ¥ 43 #1 (P>0.05) .
AT SR B A 3 kST A, S5 R LT
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2 HRE5HMH
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SATIE . 9,10- AU IE , 9-F LY gt ELAT A 1Y
RULH M, LCso /NT 4 mg L5 WY WE i 25 1 fie
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A, 2GR B HBAE T A

2.2 9-FEMNIEXHRE FEUSELM AN  H
BE ST E B 9~ FHE Y W Xof 152 B AP O i 4y L 11

R, 2% 2457 LC,5(0.474 mg' L) |
LCs0(0.717 mg-L™") ., LC75(1.086 mg-L ") i & ¥ iF
AbFR R R APl A R B IR, 5 RN 1,
1 ] 1—A P, FE 9- AR LN BE /5% ) T 4 H
A 3 RSP A 23R 5 56 R 349 2 AT, 7 O 1
HE T A8 55 0] HEOAR L 0] I 35 s, ] i) 34 5L Jo o
W EMCHTIE ; 7E LCys. LCso. LCos AP, {1
43518 73.80%. 53.60%. 33.10%, P11k K451 K
59.13%. 34.00%. 16.60%, Ifij &f A4 5E 1= ) Ky
23.17%. 51.33%. 65.43%, 1] UL 9-ZK LIV I g%
i R R i R S A KR E

23 O-FEMNEXHERFWILT REMZIE I
FE 9-IR BN WEXT T35 S e &l A LT B i 1k
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Tab. 1  Virulence of the compounds to the larvae of Aedes aegypti
acry] EylalEpy X . 95% {7 X [H]/(mg-L™")
. . R LCSO/(mgL ) . -
Compound Regression equation 95% confidence interval/(mg-L™")
9-FRILIY IE y=5.5457+3.776 8x 0.9613 0.717 0.592~0.816
9-ZA M BE y=1.9814+5.8382x 0.9905 3.235 2.961~3.503
9,10- &I E y=1.186 +7.798 5x 0.9546 3.104 2.823~3.334
9-F LY g y=1.3004 + 6.383 2x 0.9497 3.775 3.441~4.123
9-Z HLHY IE y=-8.4443 +7.373 8x 0.9777 66.993 60.735~68.794
Y WE AR y=-76.212 +28.891x 0.9746 646.754 634.731~659.075
A 100 B 50, a
—=— fLUifi*K (Pupal rate) s a
< —— WFLET 3K (Pupal mortality) o T
3 80 | «— L (Eclosion rate) = 40+ l
on =
< ~ ~
= e da >
(=] 60 + e o =
5] ~C Z 30+ b
5 N A g3 T
ﬁ: 401l \ ™~ o c
%];EE o b > T .g 20¢
4 20} _EC R =
ﬁ " HL-:D 10+
0t =q =5
L L L Il 0 L
0 0.474 0.717 1.068 0 0.474 0.717 1.086

AbFH Concentration/(mg-L™")

Ab B Concentration/(mg-L™)

B1 9-FENIEXMRRFRERKRERILT REEE M
Fig. 1 Effects of 9-phenylacridine on chitinase activity, growth and development of Aedes aegypti
A T BT e v 4 2 W 0T B B AP A K R B IS s B AN [ 5 ek Vi 114 25 ) 0 T35 B AP sy sl LT B S A 1) 52
if; AN/ ING TR AN AL BRI AR 7R P<0.05 7K-F-BAT W 1E2E 57
A. Effects of different concentrations of 9-phenylacridine on the growth and development of Aedes aegypti; B. Effects of
different concentrations of 9-phenylacridine on chitinase activity of Aedes aegypti larvae. The values followed by different letters

on the bars were significantly different(P <0.05).
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Fig.2 Effect of 9-phenylacrid1ne on oxidative stress in Aedes aegyptilarvae

A NI R BE (255 T4l ROS A4
T 4) SOD [iff i 14 it

IR o K AR IE L 0 IRZL (B0 1); B. AN [a] i e B2 ) 24 1 08
R C. KIEJF%EIXU“E’JW%XT??X@J CAT B PR B 52005 D. AN [ 57 ek ¥ B2 1) 25 W0 %) T 4y

POD REE R R ; AN F]/INE TR s A R A BRI ] P<0.05 ZK-FA7AE BB TE2E S o

A. Effects of different concentrations of 9-phenylacridine on the relative content of ROS in Aedes aegypti larvae. Date
normalized to the control group(set as 1); B. Effects of different concentrations of 9-phenylacridine on SOD enzyme activity of
Aedes aegypti larvae; C. Effects of different concentrations of 9-phenylacridine on CAT enzyme activity of dedes aegypti larvae;
D. Effects of different concentrations of 9-phenylacridine on POD enzyme activity of Aedes aegypti larvae. The values followed
by different letters on the bars were significantly different (P<0.05).
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Fig. 3 Effect of 9-phenylacridine on MDA content in
Aedes aegyptilarvae
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Fig. 4 Effect of 9-phenylacridine on acetylcholinesterase
activity of Aedes aegyptilarvae
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The insecticidal activity and mechanism of

9-Phenylacridine on Aedes aegypti

LIU Huaxin®, GAO Longxiang, HOU Dezhong, LUO Yanping, WANG Lanying’
(School of Tropical Agriculture and Forestry, Hainan University, Danzhou, Hainan 571737, China)

Abstract: In order to develop insecticides with photoactivation activity, Aedes aegypti was used as the target
organism to determine the insecticidal activity of 6 acridine derivatives and explore the activity mechanism of
the highly active compound. The results showed that all the tested compounds were photosensitive and had no
insecticidal activity under dark conditions. The insecticidal activity of all compounds increased significantly
after UV irradiation, among which 9-phenylacridine had the highest activity (LCs, = 0.717 mg-L™"). At the
concentrations of LCs, and LC,5, the 9-phenylacridine could significantly reduce the pupation rate and
emergence rate and increase the mortality rate of pupae while inhibit chitinase activity; the ROS level was
increased in the tested insects; the activities of SOD and CAT showed a trend of increasing first and then
decreasing; the activity of POD increased. What’s more the AchE activity was inhibited by 9-phenylacridine
with LC55 concentration. It is speculated that 9-phenylacridine can induce the organism to produce ROS and
cause oxidative damage to the organism, thus exerting insecticidal activity. It is concluded that 9-
phenylacridine has the potential to be developed into photoactivated insecticide.

Keywords: acridine derivatives; Aedes aegypti; photoactivation; oxidative stress
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