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Abstract: Objective To investigate the activity of metabolic enzymes in Anopheles sinensis from some regions in Henan
province, China and the mechanism of metabolic resistance to deltamethrin in An. sinensis. Methods An. sinensis samples were
collected from Tongbai county, Huaibin county, and Yongcheng city (county-level) in Henan province in August 2010. The adult
mosquitoes of the next generation were divided into deltamethrin - resistant group and deltamethrin - sensitive group by filter
contact method according to WHO standard. The activity of metabolic enzymes in deltamethrin-resistant mosquitoes, including
nonspecific esterase, glutathione S-transferase (GST), and P450 monooxygenase, was measured by microtiter plate method. The
laboratory sensitive strain of An. sinensis was used as the control. Results The activity of types A and B nonspecific esterases
was significantly higher in the deltamethrin-resistant samples from Tongbai, Huaibin, and Yongcheng than in the control group
(t=2.41,1t=3.30, t=10.31, t=7.67, t=7.90, t=11.17, P<<0.05 for all comparisons). The activity of GST in the deltamethrin-
resistant samples from Yongcheng and Huaibin was higher than that in the control group (t=3.687, t=2.484, P<<0.05 for both
comparisons). There were no significant differences in the P450 monooxygenase activity between the deltamethrin - resistant samples
from Huaibin, Yongcheng, and Tongbai and the control group (t=-1.489, 1=0.397, 1=-0.413, P>0.05 for all comparisons).
Conclusion The deltamethrin resistance in An. sinensis from Yongcheng and Huaibin are related to the increased activity of esterase
and GST, but the deltamethrin resistance in An. sinensis from Tongbai is only related to the increased activity of esterase.
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Table 1 Resistance to deltamethrin (0.05%) in laboratory
sensitive strain of An. sinensis and An. sinensis samples
from three regions in Henan province
0.05% 1R 7447 (60 min)

R R BB RS R (%) Bl
S FE N 103 100.0 98.06 S
He e 2 105 485 73.33 R
el B 118 16.4 21.18 R
IR T 106 20.0 28.30 R
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KA H G %58 L (1=2.41,3.30,10.31, ¥ P<
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HUST RFEAR LI 2 RO A G2 L (1=7.67,
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Table 2 Nonspecific esterase activity in laboratory sensitive
strain of An. sinensis and deltamethrin-resistant An. sinensis

samples from three regions in Henan province

FEAR o-ZEMRIHFER A B-ZRMHIHFE A

4 (n) ( pmol/min ) ( pmol/min )
S AR RFEAR 47 0.41+0.08 0.3940.09
WEBE IR BRI REAS 92 0.5040.27 0.6940.34
AIRBT AT EREA 44 0.51£0.17 0.7040.24
HAAT B BT A A 32 0.724+0.15 0.8740.23
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A B 1- & -2, 4- — 4 % (1-chloro-2,
4—dinitrobenzene , CDNB) 44 & 7= ¥y &= 359550 5 S 6 = fi
B RFEAR L 22 T A Gt E L (1=2.484,
3.687, ¥ P<<0.05) ; Hlil #1 1 X H 4 e 5040 M FE AR 1Y
CDNB 2545 71y i Y4005 520 2 B0 RFEAR Ui 25
FGHF X (1=1.599,P>0.05) ($£3).
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Table 3  GST activity in laboratory sensitive strain of An. sinensis

and deltamethrin-resistant An. sinensis samples from three

regions n Henan province

FAE Il FEARR(n)  GSTI%ME (mmol/min)
S R AR R AR 25 0.03140.011
RS AR IR G S N 93 0.03840.015
TR F A TR A 38 0.040+0.021
MR S BT R A 30 0.0334+0.015

2.4 PASO S An B BB M T YRS IR AR 34
Hit X AR BT RE AR (1) PASO A AR B 1 5 S
FEHERSREALBEEZERS Y G I E L =
-1.489,0.397,-0.413,P>0.05)(#£4).
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Table 4 P450 monooxygenase activity in laboratory sensitive
strain of An. sinensis and deltamethrin-resistant An. sinensis

samples from three regions in Henan province

A5l FEAEL (n) 724 (wmol/min)
I A U AR A 25 0.0125+0.0135
WEB U E A MR TR A 93 0.017440.0149
TR E A R ERE A 44 0.0148+0.0105
MR S A BT AR A 31 0.0137£0.0058




- 538 - A A 2 MAss il 28R 2012 4F 12 H 5523 555 6] Chin J Vector Biol & Control, December 2012, Vol.23, No.6

Bt T3 A Al A8 ORI R A, B 1993 4R LA
K, I A ] e A0 OGP ok H 4 T SIS A% H R R
B AL 2 P A B v AR i Tk A ML A B
58 AN BB kdr FE R S22 AR OCHIESE >, [EIAMITSR
W AERE SR BREG . GST H1 PASO BRI 4AU I T 76 %
HORA G AR b B FEEAE T, 5 B HO 3 ) e A
/IR E

Pl Pl I A PN F2 AR K A R ORI B —
Hernandez %57 AR5 1, HLAE T $ULR HU A TR 2 4% AU
FOBTE it 2R FNREUR i R A5 N 98 (Boophilus microplus)
FRIR RS mRNA B ZRIK 7K, e e A DR
GRS &, IR B mRNA Rk & 8 T
Vulule S5 7615 JE W [X] b 34 ¢ (Anopheles gambiae ) 1)
HUE AR D A BB T S S . AP AR
WESE Ak I T PR O SRR B, R PRAEAUARR 44 g
R AR rh 18 IR R P R A B
AT HAR I AR 3> b X IS FR v
AEFLMSOREAS 1 AR S P T ol 0 M v T S 50 2 U
RAEA AR AR P R M A i S
AEFEMSONHR FUAR TR A HUR M G

GST A] LA Z 5 ARHABR H A8 RS R HOR A AR
IR AR G ) 5 A e H IRES G AT e 2]
St i A A B SR A P2 R Etang S 7EXI L
VA% B rh 2 B DDT U B U441 280 1 A RE 9 GST
TEVEF o Hunt 552K B4 (8104 W53k 2 41 3F
TR0 Behi ) 5, e — 21 0.19% 1) i 280 s 2 T
AT I, 25 R A, i e 20 WOk (BT 25 P24 0T
i, I HAE S 2 P34, HAE 1~4.10.,14,20 d i50k%
B, P T 349 P A 8 T BB I 2 8 o AN IR T Y R
TR 1l A T A Y GST TGk e T 55 0 =8 Uk
2 A B T AR AEAS B S % USRS
B GSTIH M2 T G F 7 Lo RS RN R R
FACHE B rh AR i M REAS i, GST T 1 9 385 75 7]
RE R HA TN

PA50 5 JI1 4 il 2 g o A Py o A A A R A A
FHII B , POHEAT AT S R i, T DU e R 8 i A
FARYRNIE N AN A () B A AR
DT R TV AT A3 3 A4 b DX R ARSI S ) PASO HL TN
AU TG, (HL 3 A1l DX rh AR BT AR A 5 S
T R RREAR Y PASO BN AU TS TR R DL 255

AWFFE AR E rh AR TR A R U S TR
TG PRI A DG, IR A THE V52 7 b Hh AR 4 SO S5UAR TR T
PE SRR FN GST 16 P3G &G 5, A [l b X rh A e st

TG BRDTHERILH] AN R AT RE-5 25 MRS A% SRR (7
XA K, BRI A Rt — 25

Sk

[1] WHO. Report of the WHO informal consultation. Test procedures
for insecticide resistance monitoring in malaria vectors, bio-efficacy
and persistence of insecticides on treated surfaces [R]. Geneva:
WHO,1998:12-14.

[2] Penilla RP, Rodriguez AD, Hemingway J, et al. Resistance
management strategies in malaria vector mosquito control. Baseline
data for a large - scale field trial against Anopheles albimanus in
Mexico[J ]. Med Vet Entomol, 1998,12(3):217-233.

(3] i, 0 M, R, S5 3 DT AR o0 4% HOR T AR
L)), BT B, 1993,20(4) :236-237.

(4] W, AR X B IE , 45, IR F2 2 ABIEIEA ) 7% By Bk
BUARLT ] o B A W R il 2535, 2001, 12(2) £ 145-148.

[5] T, Bgier, BRI, 4. PR On OBk e 3G it o /8 I8 7
AR A DT I, 1 A LR S i 2, 1996, 7 (3)
166-169.

(6] ASRR, A i, SREL T, 45 T RE A ARSI T2 1k SO hedr 5878
IRV MR LT ()], [ PR B2 2 A A i 44 2, 2011, 38(4)
200-203.

[7] Hernandez R, Guerrero FD, George JE, et al. Allele frequency and
gene expression of a putative carboxylesterase - encoding gene in a
pyrethroid resistant strain of the tick Boophilus microplus|]]. Insect
Biochem Mol Biol,2002,32(9) : 1009-1016.

[8] Vulule JM, Beach RF, Atieli FK, et al. Elevated oxidase and
esterase levels associated with permethrin tolerance in Anopheles
gambiae from Kenyan villages using permethrin - impregnated nets
[J]. Med Vet Entomol , 1999, 13(3) :239-244.

[9] Givemore M, Hieronymo TM, Basil DB, et al. Pyrethroid
resistance in the major malaria vector Anopheles arabiensis from
Gwave, a malaria-endemic area in Zimbabwe| ] . Malaria J,2008,7
(1):247-257.

[10] Johnson M, Manisha AK, Franklin WM, et al. Biochemical basis
of permethrin resistance in Anopheles arabiensis from Lower Moshi,
north-eastern Tanzanial ] |. Malaria J,2010,9(1):193-201.

(1] AR 950 BRI, A5, i s il st I AR A S P it
KBTS PE BT ()], v A AR o Rl 2, 2002, 13
(3):178-180.

[12] Vontas JG, Small GJ, Hemingway J. Glutathione S-transferases as
antioxidant defence agents confer pyrethroid resistance in
Nilaparvata lugens[J ]. Biochem J,2001,357(1) :65-72.

[13] FEtang J, Manga L, Toto JC, et al. Spectrum of metabolic-based
resistance to DDT and pyrethroids in Anopheles gambiae s.l.
populations from Cameroon [J]. J Vector Ecol, 2007, 32 (1) :
123-133.

[14] Hunt RH, Brooke BD, Pillay C, et al. Laboratory selection for and
characteristics of pyrethroid resistance in the malaria vector
Annphelesfunestus[JJ. Med Vet Entomol,2005,19(3) :271-275.

[15] Bergé J, Feyereisen R, Amichot M.  Cytochrome  P450
monooxygenases and insecticide resistance in insects [J]. Trans R
Soc Biol Sci, 1998,353(1376) :1701-1705.

[16] LiuN, Xu Q, Zhu F, et al. Pyrethroid resistance in mosquitoes[J .
Insect Sci, 2006, 13(3) : 159-166.

Yofs B #5:2012-06-19





