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[Abstract] Objective To investigate the resistance to deltamethrin and permethrin in Aedes albopictus in Haikou City,
and to detect the knockdown resistance (kdr) mutants of A. albopictus, elucidating the association of resistant phenotype with
kdr mutation. Methods The A. albopictus samples were collected from Xinfu Island, Longtang Town, Shishan Town,
Baishamen Park, and the flower market in Haikou City. Their susceptibility to deltamethrin and permethrin was tested by larval
bioassay. The resistance level was determined by the R/S ratio. The kdr gene was amplified and analyzed, and the relationship
between the resistant phenotype and kdr mutation was determined by Chi-square test. Results The A. albopictus samples from

the flower market and Baishamen Park showed resistance to deltamethrin and permethrin, of which the flower market population
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had an R/S ratio of up to 436. 36, indicating a high level of resistance. The A. albopictus samples from Longtang Town and
Shishan Town were sensitive to permethrin, but had low (R/S ratio, 9. 09) and moderate (18. 18) degrees of resistance to
deltamethrin, respectively. The Xinfu Island population was sensitive to both deltamethrin and permethrin. The codon 1 534
kdr was detected point mutations among 317 A. albopictus samples, with two mutant alleles, TGC/C and TCC/S. The five
genotypes were wild-type TTC/TTC (frequency, 62. 15%), wild/mutant heterozygous TTC/TGC (0. 63%) and TTC/TCC

revealed significant differences in the frequency of kdr mutant genotype between A. albopictu sensitive to the insecticides
(31.97%) and those resistant to the insecticides (42. 94%), P<C0. 05. Conclusion Some A. albopictus populations in Haikou

City have developed resistance to both deltamethrin and permethrin. The resistant phenotype and kdr mutant genotype are

closely associated. This study has also discovered for the first time the novel TCC/S point mutation of kdr.
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Tab 1 Susceptibility of Aedes albopictus larvae to deltamethrin and permethrin in Haikou City

Sample size

LCs0(95% CD

LCo0(95% CD

Insecticide Sampling site R/S ratio
n os/(mg+ LD os/(mg« L1

Deltamethrin Xinfu Island 540 . 000 1¢0. 000 1,0.000 2) . 000 3(0. 000 3,0.000 4) 1.27
Longtang Town 540 . 001 2(0.001 1,0.001 4) . 003 2(0. 002 7,0. 004 0) 9.09
Shishan Town 540 . 002 0¢0. 001 0,0.002 0) . 007 0€0. 005 0,0.010 0) 18.18
Baishamen Park 720 . 008 0¢0. 007 0,0. 009 0) . 021 0€0. 018 0,0. 027 0) 72.73
Flower market 540 . 048 0€0. 042 0,0. 055 0) . 165 0(0. 130 0,0. 232 0) 436. 36
Sensitive strain 540 . 000 1¢0. 000 1,0.000 1) . 000 3(0. 000 3,0.000 5)

Permethrin Xinfu Island 630 . 014 3¢0.013 4,0. 015 3) . 025 9(0. 023 2,0. 030 0) 2.38
Longtang Town 630 . 007 0€0. 006 0,0.007 0) . 012 0(0.011 0,0.013 0 1.17
Shishan Town 630 .010 0¢0.010 0,0.011 0) . 022 0(0. 019 0,0. 027 0) 1. 67
Baishamen Park 540 . 053 0€0. 049 0,0. 058 0) . 113 0€0. 099 0,0. 132 0) 8. 83
Flower market 720 . 092 0€0.954 0,1. 253 0) . 674 0(3.509 0,7.162 0) 182. 00
Sensitive strain 540 . 006 0€0. 005 0,0.006 0) . 009 0¢0. 008 0,0.010 0) -
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Tab 2 kdr genotypes in Aedes albopictus populations to deltamethrin and permethrin bioassay groups in Haikou City

Wildtype Wildtype/mutant Mutant genotype
Individuals n heterozygote n n Muation
Insecticide Sampling site Phenotype frequency
N TTC(F)/ TTCEF)/ TTC(F)/ TCCS/ TGCC)/ 9%
TTCE) TCCS  TGCI©)  TCCS)  TCCS)
Deltamethrin  Xinfu Island Resistant .7/ 10 7 0 0 0 41. 18
Susceptible 15 98 2 0 0 0 13. 33
Longtang Town Resistant 17 17 0 0 0 0 0. 00
Susceptible 13 13 0 0 0 0 0. 00
Shishan Town Resistant 20 20 0 0 0 0 0. 00
Susceptible 17 17 0 0 0 0 0. 00
Baishamen Park Resistant 15 4 8 0 3 0 73.33
Susceptible 13 7 6 0 0 0 46. 15
Flower market Resistant 19 0 1 0 17 1 100. 00
Susceptible 16 1 3 2 10 0 93.75
Total/frequency( %) Resistant 88 51/57. 95 16/18. 18 21/23. 86 42.05
Susceptible 74 51/68.91 13/17. 56 10/13.51 31. 08
Permethrin ~ Xinfu Island Resistant 16 12 4 0 0 0 25.00
Susceptible 16 14 1 0 1 0 12. 50
Longtang Town Resistant 13 13 0 0 0 0 0. 00
Susceptible 11 11 0 0 0 0 0. 00
Shishan Town Resistant 20 20 0 0 0 0 0. 00
Susceptible 18 18 0 0 0 0 0. 00
Baishamen Park Resistant 14 1 7 0 6 0 92. 86
Susceptible 11 5 3 0 3 0 54. 55
Flower market Resistant 19 0 2 0 17 0 100. 00
Susceptible 17 1 7 0 9 0 94.12
Total/frequency( %) Resistant 82 46/56. 10 13/15. 85 23/28. 00 43. 90
Susceptible 73 49/67.12 11/15. 07 13/17. 81 32.88
2.3 AMMELERL kdr AR A 48X GEAZ T K PR 5 S 4 IR UVE A 1R ) 1) 22 53 4

2.3.1 FaFIAEE kdr ZERA MK R A5
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Fig 1 kdr genotype frequency of Aedes albopictus resistant

population to deltamethrin and permethrin in Haikou City
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