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Attraction of different concentrations of glucose solution to Aedes albopictus,

Culex pipiens pallens and their egg—laying behaviors
WU Yuyan, CHEN Enfu, LIU Qinmei, LI Tianqi, WANG Jinna, LUO Mingyu, GONG Zhenyu
Department of Infectious Disease Control and Prevention, Zhejiang Provincial Center for Disease Control and Prevention,

Hangzhou, Zhejiang 310051, China

Abstract: Objective To explore the effects of different concentrations of glucose solution on the survival of Aedes al-
bopictus and Culex pipiens pallens larvae, the attraction to mosquitoes and egg-laying behaviors, so as to provide the
reference for developing mosquito control technology based on sugar bait. Methods White porcelain bowls were filled
with 100 mL of 3%, 5%, 8%, 10% and 15% glucose solutions. Ten of fourth instar larvae of Aedes albopictus or Cu-
lex pipiens pallens were added to each bowl, and the survival of larvae was recorded after 2, 4, 6, 24, 48 and 72
hours. Egg-laying cups containing 5%, 8% and 15% glucose solution were put in mosquito cages containing fully
blooded female mosquitoes of Aedes albopictus and Culex pipiens pallens (50 mosquitoes each), and the total number of
eggs laid in 72 hours was observed. The analogous site room was filled with fully blooded and starved female mosqui-

toes of Aedes albopictus and Culex pipiens pallens (100 mosquitoes each), and simple mosquito control buckets containing
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5% and 8% glucose solution and black sticky insect plates. The number of mosquitoes and eggs was observed after 6
days. All the above experiments were repeated 3 times using dechlorinated water as the control. Results The 72
hour corrected mortality rates of Aedes albopictus and Culex pipiens pallens larvae gradually increased with the increase
of glucose concentration. The glucose solution with 5% and higher concentrations was not suitable for mosquito larvae
to survive. The attraction of egg-laying behaviors to Aedes albopictus and Culex pipiens pallens gradually decreased
with the increase of glucose concentration. The effects were similar between 5% and 8% glucose solution, with the av-
erages of 686.67 and 682.33 eggs for Aedes albopictus, and 3.00 and 2.33 egg rafts for Culex pipiens pallens. In analo-
gous site room, there were 93.33, 105.00 and 130.33 adult mosquitoes captured on average in the control group, 5%
and 8% glucose solution groups, respectively, with 8% glucose solution group more attractive to adult mosquitoes than
the control group (F=3.283, P=0.030); there were 70.33, 55.33 and 63.00 Aedes albopicius eggs (eggs counts+larvae
counts) on average, respectively, with statistically significant differences among the three groups (H=6.761, P=0.034).

Conclusion Glucose solution with concentration of 5% or higher can effectively inhibit the survival of Aedes albopic-

tus and Culex pipiens pallens larvae, and attractive to adult mosquitoes and egg—laying behavoirs.

Keywords: sugar bait; Aedes albopictus; Culex pipiens pallens; mosquito control
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Table 1 Survival of Aedes albopictus larvae in different concentrations of glucose solution
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Table 2 Survival of Culex pipiens pallens larvae in different concentrations of glucose solution
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Table 4 The number of adult mosquitoes and eggs captured by simple mosquito control buckets containing different concentrations of

glucose solution

A FIEC OSP4 % TR BRI F- 18 FIEC s FISURBOE  IRE RN
W H2R EXDN EAPN H2 K EIEPN EAPN Rk FAIRSSEI T RRE S
% 11.00 42.33 50.33 933 36.00 43.00 1033 60.00 333
5% 14.67 46.33 4733 12.67 40.33 57.67 55.33 0 233
8% 14.00 57.00 58.67 12.00 49.67 71.67 63.00 0 333
3 W B PEBUREFTE 100 mg/L BRI AR 700, Far

BRI AE A S AT I R —, SRR
WY, X LE T 4% B 75 A 5 W b 0 B b o 5 OE A
OO X W AN BB SRR AV VR R A K A
I AT i B 0, AR AR R AN )k R A A
WHV WO 1 SCE ISORTIR €8 PRI A S OB IR ARCR , 45
RN, H GG IORIR €12 I B4 35 3 AR
5% B LA b vie B 0 A AR VA VRO AR TS R A A TR
il B 1) 187 22 I ISCAR AR AL 5 P s ) B B P 75 B0
TF—E IR

AWFFRIRR T AIE T A AR R i e,
o AR H A E 5 R I A TR E  B SO B ) 284
Yt o ARYERSORRFEAHSCA T ARUE, FISUBBCRIR (4
JE IS0 B ) R A RS RO B Ry 5% ~ 10% 7, ARBFSY
HLLZHR T BN T T T I A AR, JFR
i P e 23 SR R U B £ T 4T W] BEAS ) A7 17 Tk
JEYEHE (3% ~15%) PRI 1% 5. % 5T 18
655 7 A R R P TR % HGR) DA B 1 g e 25
(R 730 1 SE A AN ] o e R R A ARV TR AN B T
B AT, MRSk . nTRRER R A
PRALBIS IR

AL, ST R I AR RO B AT, TR
5 IO B BB A S RE R IR I AR T M Ok
7S ISR ASEE T B8 5 AT v (04 8 A RV T A 1ot
L, ANE T EAA G, AR Y HaE, R6

WOAT FEBH P O, AN 2 B0 A 2 W T e 1
T2 1R T IO U R AR

AT . T LI 8% 5 10% Hi%i
TV RO S B N I 22 5, N T A 4
ATEIIAR (3 ASASTRIMR B AT E BT 1 SRS A
JeoK X HR) AEFRICTEN 4 N AR RO E KR,
IGEEET 5%, 8% F 15% e, RITIE 10% HiZ
WA IR S804 R4 B AR BAR Fy
WA, WE—FAR. SO ERRLGN, AR
TSR R RIS, AR R PR OR B, i
WAL YR ) & A, TEEL TR

SE ik

[1] KAMPANGO A, ABILIO A P.The Asian tiger hunts in Maputo
city—the first confirmed report of Aedes (Stegomyia) albopictus
(Skuse, 1895) in Mozambique [J/OL] .Parasit Vectors, 2016,
9 [2024-05-08] .https://doi.org/10.1186/s13071-016-1361-4.

(2] MHIE%, Whrde, BoB, 55 . 3 M p B U RRE R A
mem T [J] . WipiEE:, 2021, 33 (8): 838-840.

[3] ROSAS L G, ESKENAZI B.Pesticides and child neurodevelopment
[J] .Curr Opin Pediatr, 2008, 20 (2): 191-197.

[4] HOUJ, LIU Q M, WANG J N, et al.Insecticide resistance of Ae-
des albopictus in Zhejiang Province, China [J] .Biosci Trends,
2020, 14 (4): 248-254.

(5] Xikts, Db, ZEpbig, S5 i (A Soghsom 05 oA ik
FER AT F AR KDR ZE 228530 [J] . Wiy B,
2020, 32 (12): 1253-1256.

(6] TOREE, BUEFAT, THuME, 2 . SUBOMEE AT Ry S HAE WO By i



TR BE 2024 4E 6 H 45 36 #4564

China Prev Med J, Jun. 2024, Vol. 36, No.6 .

547 -

R 7] . B AE, 2015, 58 (2): 217-222.

[11] KITTAYAPONG P, KITTAYAPONG R, NINPHANOMCHAI S,

(7] e NRILFNE AP FS . A 2585090 AR A% HUR) 2 il i ol et al. The MosHouse trap: evaluation of the efficiency in trapping
FERT S 2 B4 IREOPERCRIEUE . NY/T 1964.2—2010 sterile Aedes aegypti males in semi—field conditions [ J/OL] .
[S] .2011. Insects, 2022, 13 (11) [2024-05-08] .https://doi.org/10.3390/

[8] GARY R E, FOSTER W A.Anopheles gambiae feeding and surviv- insects13111050.
al on honeydew and extra—floral nectar of peridomestic plants [J1. [12] FACCHINELLI L, VALERIO L, POMBI M, et al.Development of
Met Vet Entomol, 2004, 18 (2): 102-107. a novel sticky trap for container—breeding mosquitoes and evalua-

[9] IMPOINVIL D E, KONGERE J O, FOSTER W A, et al.Feeding tion of its sampling properties to monitor urban populations of Ae-
and survival of the malaria vector Anopheles gambiae on plants grow- des albopictus [J] .Med Vet Entomol, 2007, 21 (2): 183-195.
ing in Kenya [J] .Med Vet Entomol, 2004, 18 (2): 108-115. [13] XEHAR, B . BN A 2200k 6 I 1 SO 0™ Bk 4

[10] BELLINI R, PUGGIOLI A, BALESTRINO F, et al.Sugar admin- mszm (1] . b E A A o il 4e A, 2011, 22 (2):
istration to newly emerged Aedes albopictus males increases their 114-116.
survival probability and mating performance [J] . Acta Trop, WimEE: 2024-02-04 fEEBH: 2024-05-08 ARZ4REE: FRICH
2014, 132 (Suppl.1): 116-123.

(b 542T0)

(3] ki, SRR, WiEr . mRRRIMAE S 2 BUMRAG . IR [12] 58, &, Hiks, % . PEREBXCEENMRRKT-5
WA > T ORI BRI IERE (1] MR A2 4, 2023, PR ES A KB E S (] . e R EE A, 2023, 26
53 (11): 939-942, 947. (31): 3884-3889, 3907.

[4] ZHANG M, ZHU X X, WU J, et al.Prevalence of hyperuricemia [13] MULS, PANJX, YANG L L, et al.Association between the prev-
among Chinese adults: findings from two nationally representative alence of hyperuricemia and reproductive hormones in polycystic
cross—sectional surveys in 2015-16 and 2018-19 [J/OL] .Front ovary syndrome [J] .Reprod Biol Endocrinol, 2018, 16 (1): 1-6.
Immunol, 2020 [2024-05-08] . http://doi. org / 10.3389 / fim- [14] 2K R, XNET5, WA, 5 . Hob S o b DX v bR I A A
mu.2021.791983. JA L ARSI R M (1] . BRI, 2020, 49

[5] skFite, ZUIHR . B4 N JCRER & IR TR I 1296 SR s S itk Jie (2): 117-121.

[J] . Wpfeap e~ AR, 2020, 39 (2): 233-237. [15] World Health Organization. Nutrition, overweight and obesity: fact

(6] A= Piisy, AeME, sKE K, & . POl il mi s A e bR i sheet on Sustainable Development Goals (SDGs) : health targets

N ER ST 1] . IR (BE2ER), 2024, 55 [R] .Geneva: WHO, 2021.
(1): 176-182. (16] fafral B, S0, #R98, A5 . LI DU US4 AR DG 43

(7] 2=, WCT OB R DRI AR A BRSO oM G A B[] BBsEE%, 2020, 32 (7): 692-697.

MMSEERTSE [J] . hESRES:, 2024, 27 (9): 1095-1101. [17] LARSSON S C, BURGESS S, MICHAELSSON K.Genetic associa-

(8] xU#:, apfnad, mefr . (2016 AERRYNGT IR I B XAy 18 tion between adiposity and gout: a Mendelian randomizat ion study
MY WA (1] . gEESE, 2016, 39 (9): 566-568. [J] .Rheumatology, 2018, 57 (12): 2145-2148.

[9] LIRR, YUK, LIC W.Dietary factors and risk of gout and hyper- (18] HEBHBH, SRBrkE, AZiE, 45 . sERT e R 5 i IR ER MLE Y
uricemia: a meta—analysis and systematic review [J] .Asia Pac J KRBT (1] . WphE2:, 2023, 35 (12): 1013-1017, 1023.
Clin Nutr, 2018, 27 (6): 1344-1356. [19] MACLACHLAN M J, RODNAN G P.Effect of food, fast and alco-

[10] ZHANG L X, WANG F, WANG X Y, et al.The association be- hol on serum uric acid and acute attacks of gout [J] .Am J Med,
tween plasma uric acid and renal function decline in a Chinese 1967, 42 (1): 38-57.
population—based cohort [J] .Nephrol Dial Transplant, 2012, 27 [20] GAFFO A L, ROSEMAN J M, JACOBS D R JR, et al.Serum
(5): 1836-1839. urate and its relationship with alcoholic beverage intake in men

[11] KAMEI K, KONTA T, HIRAYAMA A, et al.A slight increase and women: findings from the coronary artery risk development in

within the normal range of serum uric acid and the decline in renal
function: associations in a community—based population [J] .

Nephrol Dial Transplant, 2014, 29 (12): 2286-2292.

young adults (cardia) cohort [J] .Ann Rheum Dis, 2010, 69
(11): 1965-1970.

KB, 2024-03-01 fEEBHA: 2024-05-08 ZARX4EE: BV



