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LHO M= 23t 72 37F0 RRISI|7F MAISIH 1 = UCH4] oLt AE & WHol F2 AF8Zl= organophosphate
RO AT|ARIE 7 |(Haemaphysalis longicorins)?t @&Z=cz  AlEH pyrethroid AEE 22} Acetylcholinesterase (AChE)2t
ol QICHI 2] ZRICT|e EEUMBATLAZSA(Severe  Sodium channell] & AMIE S8t 2% OH|, I15ES S5t0{

Fever with Thrombocytopenia syndrome, SFTS), 2fl(lyme  ABAPlE 7IAE 7HX| QUCH5]. 1 2|2 Nicotinic acetylcholine

disease) S LISt 2SS OisKSiCt 0| & SFTSE =W 2|2 receptor (NAChR)2| 7152 AHEHSh= neonicotinoid |, chitin

5E(2016~2020)7t & 1162H2| SHXp| hAEI T, 0| & 197H FMZ Arlot= benzoylureas A8 S0| ULt
AIERE7} 2Alisto] i 30 OAlS] AMLEX[Z | BHAiEIT QICH3]. EXIE7|9 AH| §3 HRE ZLHECt SHA0A 5|
O|R0{X| QUCt sHRoAMQ REI=T| HTE HAQ AZH
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ool =2 AME REO| =2 £ 2 71= A7l 7, nymph  ASXH2ERH &S St shES0| GAlE Sl d3xls 715E

rr

SIHAIM H0f HAoll 2A1ZF =& AZCt =&F nymphs 2AZE ZEX|D QU0 CE FEE AIEECH A the| AH| 2360 W2

ZREX| 2 FEO &2 F 24ARE = SAY0| QUL EFF A= FHEECL
NWHE Z=AISHH HH| 23S FIl6ilnh 2 Ag2 5 S0z ZH X|H0M pyrethroid HIE2| permethrin2

HHESH0l TGO, (jxRoEE 8O

o
=2
rm
o
oy
0
QO
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o
B

organophosphate AZ2| #X2t 4% 20| XI0|7} gl= N2
OfMIE(acetone)g Zt2t T2 E BB X=E7|E =& AIZCH,  EAERICEL Ol= mAH XMEHd 2o Qg Zaed HelZ FHEC)
HXRZOAM 20% O|AQ ZIEJ|7t HOH H|7| & MMASS B2 CIZLt Aedes albopictusOlM deltamethrint chlorpyrifos

RISHEIACE Atole] mAF MEAME 215 1[10], Rodriguez S [1112 Aedes

n
10

X AR MH 2SS OISt A, 2E XYM aegyptioll A2l pyrethroid AIZat organophosphate HIE 2t
pyrethroid 712! deltamethrin®] LD, & 016~2.00 ug/er2 AfH|  mxb XM&A LS Cytochrome P450 monooxygenase 22

SH0| =2 M2 ZALZIRICE 0]2k= BHHZ neonicotinoid AIEC!  Glutathione S—transferase mechanismz} &t QIS Zo=2

imidacloprid= 2= XIH0IM W2 M| S20] SRISICHRE 1. FFoIRAC,
A §240| E2UH deltamethrin®] LDy, 2 7IECZ Susceptibilty A S0l e A 3 &0l flsh HxE At &
Rate (SR)Z H|w3t 21} 2t ARl permethrin 4.94~23 4941, &0l MFO|AM &2 0|7t 2 HF X|BS MHGSIH, FIt2

A—cyhalothrin® 119~8.39HHZ =tRIE|RUC}, Organophosphate ZXIET|E HRSIFLt, MEE H. longicornise S HAER
AE2| A2 pyrethroid AIE HCH H2 OfA| 20| 2fRI==0l, Aol AZSIRACEL AGEZ 17 EME HUFSH s>AZACE
fenitrotion2 4.8~37.9tH, chlorpyrifos= 7.3~182.9H, fenthion 201 Z1} Larva HHA0IA £ AH| 20| SQIZ|AUCHE 2),
7.0~951H 2 ERIZ|RICE Neonicotinoid AIZQ| imidaclopride Ol= adult, nymph®t =2| At0|X(size), Z&H(weight)2] X7t HA
deltamethrin CiH| 2fH| Zf+d2 23.8~3,284.4H] xt0|7}  AH| 50| 2 A= H2EC. CE22 HH| EME RI0IE

3ol =0, neonicotinoid AIEE AE0|3M X 2, H|wSh 23} neonicotinoid AIE2| imidacloprid2| LDs,(SR)2
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H 1, 870 XIHH|AM HEE Z2AL|EEI=ET|(Heanmphyslis longicornis)2| AH| &8 Za}

o Pyrethroid Organophosphate Neonicotinoid
Deltamethrin ~ Permethrin A-Cyhalothrin  Fenitrothion ~ Chlorpyrifos ~ Fenthion Imidacloprid
35 No 150 200 ND 125 175 ND 100
(ug/tr?,SOCL) ?6.5192~3_69) 211..25%5.81) D (2(5?3%35_41) 22176;54_24) ND >0
SR 1.00 20.27 ND 4.80 28.42 ND >80.61
™ No 150 200 ND 175 125 ND 100
(i c)  Oeeam)  Oaenm P Woenm)  Goram P =
SR 1.00 7.39 ND 15.80 7.30 ND >64.27
NS No 150 125 ND 200 175 ND 100
(ug/tr?,SOCL) (21.?3%2.33) ?;372%0.49) ND (25.-2233~58.57) (2184.1.3:6~44.92) ND >200
SR 1.00 4.94 ND 13.12 14.16 ND >23.78
= No 150 125 ND 175 200 ND 100
ey e e G2 G =0
SR 1.00 23.49 ND 27.04 25.58 ND >83.44
= No 150 180 150 210 180 240 150
LDso 0.16 1.68 0.68 6.35 3.63 6.06 40757
(g/cr, CL)  (0.07~0.30)  (0.81~3.35)  (0.25~1.41)  (3.22~12.99)  (1.78~8.34)  (2.99~12.31) '
SR 1.00 10.50 4.25 39.69 22.69 37.88 2,546.1
Bl No 210 210 180 210 150 150 150
LDso 1.05 9.07 1.25 8.90 25.24 7.39 707.49
(ug/cm, CL) (0.90~1.22) (7.68~10.72)  (0.91~1.80) (4.37~18.45)  (21.19~30.00) (3.71~14.61)  (384.54~1,227.8)
SR 1.00 8.64 1.19 8.48 24.04 7.04 673.8
et No 180 150 150 150 180 150 150
LDso 0.65 8.72 1.29 24.65 63.44 25.11 877.29
(ug/cn, CL) (0.41~1.03) (0.93~30.41)  (1.12~1.49) (14.03~42.79)  (33.12~96.74)  (3.97~210.43)  (358.38~2,244.7)
SR 1.00 13.42 1.98 37.92 97.60 43.25 1,349.7
= No 180 150 150 150 180 150 150
LDso 0.18 2.52 1.51 5.03 32.93 17.11 591.2
(ug/crt, CL) (0.09~0.32) (2.05~3.10) (0.30~4.86) (4.45~5.74) (28.45~38.23)  (8.55~44.80)  (37.05~3,009.3)
SR 1.00 14.00 8.39 27.94 182.94 95.06 3,284.4

NO: number of H. longicornis
CL: Confidence limits

SR: Susceptibility rate =L.Dso value of each insecticide/LDso value of each deltamethrin

Larva 213 ug/ert(1.0), Nymph 4756 ug/ert 0|A4(22.3 O|AY), Adult

3
3,234.5 ug/er(1,518.5)2 CHE A ChH| 7ty 2 HH| &
XOIE 2t d& HAE HH| &= ot 7Y M2 HMz=

organophosphate A|Z9| fenitrothion2Z larva CHH| nymph,
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H 2, M2 AL|EEIET|(H, longicornis) A% THAl]| M2 AtH| §2 ZAIHEZ)
AR A
2 H - _ -
|/= o= e
Deltamethrin [ Dso 0.01 0.57 7.30
(ug/cm, CL) (0.00~0.02) (0.05~2.95) (4.85~11.32)
SR 1.0 57.0 730.0
Fenitrothion LDso 0.54 15.41 45.90
(ug/em, CL) (0.24~1.29) (8.97~22.93) (14.17~156.39)
SR 1.0 28.5 85.0
Imidacloprid [Dso 2.13 > 4756 3,234.5
(ug/ar, CL) (1.37~3.34) : (1,731.5~4,925.8)
SR 1.0 >22.3 1,518.5

CL: Confidence limits

SR: Susceptibility rate = LDso value of each insecticide / LDso value of each deltamethrin,
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Evaluation of the acaricidal efficacy of Haemaphyslis longicornis, a vector of
Severe Fever with Thrombocytopenia Syndrome (SFTS)

Kim Gi-Hun, Kim Hyunwoo, Lee Hee-ll
Division of Vectors and Parasitic Diseases, Bureau of infectious Disease Diagnosis Control, Korea Disease Control and Prevention Agency
(KDCA)

In Republic of Korea, Severe Fever with Thrombocytopenia Syndrome (SFTS) carries a great deal of medical importance for
public health, with a total of 1,162 cases occurring in the past five years (2016-2020). SFTS is a tick-borne disease
transmitted by Haemaphysalis longicornis. In Republic of Korea, chemical control with acaricides is carried out to suppress
the occurrence of SFTS patients. However, the efficacy of chemicals on ticks by geographical region has not been confirmed.
Therefore, to confirm the effect of acaricidal agents, this study selected eight regions with the most SFTS patients and
compared the acaricidal effects of three classes of seven chemicals: organophosphate, neonicotinoid, and pyrethroid

In all eight regions, high acaricidal efficacy was confirmed with deltamethrin and low acaricidal efficacy was confirmed with
imidacloprid. As a result of comparing the acaricidal effects of deltamethrin and imidacloprid, a difference of 80.6 to 3284.4
times was confirmed. The acaricidal effect by class was higher in the pyrethroid than in organophosphate and neonicotinoid.
In addition, the acaricidal efficacy of each growth stage was compared. In the case of larvae, there was a difference in
acaricidal efficacy of 22.3 to 1518.5 times compared to that of nymphs and adults.

Based on the results of this investigation, the pyrethroid class was more effective in controlling ticks and it was determined
that efficacy can be increased by performing control measures according to the life cycle of ticks.

Keywords: Severe Fever with Thrombocytopenia Syndrome (SFTS), Haemaphysalis longicornis, Insecticides, Susceptibility
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Figure 1. Location of the collected Haemaphysalis longicornis in Republic of Korea

Figure 2. Tick collection trap and tick collection tube
A. Tick collection trap; B. tick collection tube
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Table 1. Comparative sensitivity of seven acaricide against a field collected Haemaphysalis longicornis from eight region
using direct contact bioassay with 2h exposure

Pyrethroid Organophsphate Neonicotinoid
Collection area
Deltamethrin ~ Permethrin A—-Cyhalothrin ~ Fenitrothion Chlorpyrifos ~ Fenthion Imidacloprid
Gongju No 150 200 ND 125 175 ND 100
(ug /tr?5 0CL) ?(.).5192—3_69) 2 11 ..25—35.81 ) D (2(5%32—35_41 ) 21?..17;—54_24) ND >0
SR 1.00 20.27 ND 4.80 28.42 ND >80.61
Jecheon No 150 200 ND 175 125 ND 100
(i c)  Oem0s)  Orewm P e (e >
SR 1.00 7.39 ND 15.80 7.30 ND >64.27
Jeonju No 150 125 ND 200 175 ND 100
(ug/tr?foCL) (zi?$1—2_33) ?;372—10_49) o (25.-22(:33—58_57) (2184.1?926—44_92 ND > 20
SR 1.00 4,94 ND 13.12 14.16 ND >23.78
Chilgok No 150 125 ND 175 200 ND 100
TR IO O G G 2 =0
SR 1.00 23.49 ND 27.04 25.58 ND >83.44
Namwon No 150 180 150 210 180 240 150
LDso 0.16 1.68 0.68 6.35 3.63 6.06 407,57
(ug /e, CL) (0.07-0.30) (0.81-3.35) (0.25~1.41) (8.22-12.99) (1.78-8.34) (2.99-12.31) ’
SR 1.00 10.50 4.25 39.69 22.69 37.88 2,546.1
Jinju No 210 210 180 210 150 150 150
LDso 1.05 9.07 1.25 8.90 25.24 7.39 707.49
(ug/cm, CL) (0.90-1.22) (7.68-10.72) (0.91-1.80) (4.37-18.45) (21.19-30.00)  (3.71-14.61) (384.54-1,227.8)
SR 1.00 8.64 1.19 8.48 24.04 7.04 673.8
Hamyang No 180 150 150 150 180 150 150
LDso 0.65 8.72 1.29 24.65 63.44 25.11 877.29
(ug/cm, CL) (0.41-1.03) (0.93-30.41) (1.12-1.49) (14.03-42.79)  (33.12-96.74) ~ (3.97-210.43)  (358.38-2,244.7)
SR 1.00 13.42 1.98 37.92 97.60 43.25 1,349.7
Suncheon No 180 150 150 150 180 150 150
LDsy 0.18 2.52 1.51 5.03 32.93 17.11 591.2
(ug/em, CL) (0.09-0.32) (2.05-3.10) (0.30-4.86) (4.45-5.74) (28.45-38.23)  (8.55-44.80)  (37.05-3,009.3)
SR 1.00 14.00 8.39 27.94 182.94 95.06 3,284.4

No: number of H. longicornis
CL: Confidence limits

SR: Susceptibility rate = LDso value of each insecticide/LDso value of each deltamethrin
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Table 2. Comparative sensitivity of acaricide following each growth stage of Heamaphysalis longicornis in Jeoniju,
Chungbuk Province

LDsp 0.01 0.57 7.30
Deltamethrin (ug/art, CL) (0.00-0.02) (0.05-2.95) (4.85-11.32)

SR 1.0 57.0 730.0

LDso 0.54 15.41 45.90

SR 1.0 28.5 85.0

LDso 2.13 3,234.5
Imidacloprid (ug/ar, CL) (1.37-3.34) > 4756 (1,731.5-4,925.8)

SR 1.0 >22.3 1,518.5

CL: Confidence limits

SR: Susceptibility rate = LDso value of each insecticide/LDso value of each deltamethrin
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