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We investigated the distribution of chigger mites in Seogwipo, Jeju Island to conduct surveillance
for the presence of Orientia tsutsugamushi. Using a total of 20 samplers, chigger mite larvas were
sampled weekly from September to November in Rice field, Field, Waterway, and Glass field (4
locations), and we found up to 51 larvas of 3 different species of chigger mites. 64 field mice were

captured when sampling for chigger mite-infested rodents in rice fields, waterways, fields,
reservoirs and hills (5 locations) for 9 months from March, 2018 to November, using 100 Sherman
traps with placing 20 traps in each location, and in each location the trap index was 0.08. Only
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back-striped field mice (Apodemus agrarius) were captured one at a time. They were most
frequently captured in April with 15 mice, and then 436 chigger mites were collected from the total
of 64 captured wild rodent, showing a chigger index of 6.8. The chigger index was the highest in
November at 46.0, followed by 6.8 in July and 4.6 in June. PCR was performed to investigate if there
were any O. tsutsugamushihosts among the 487 chigger mites sampled from the captured rodents

and this turned out to be negative.

Copyright © 2019 The Korean Society for Clinical Laboratory Science. All rights reserved.
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3191 11[6] Ree 52 59D ET|(L. papale), SFE AT (L.
orientale), SYeBAE7)(L. zetum)olA (7], 7H% AL A
WHE LEDA =74 Genus Fuschoengastia)l £8h= %
Ao EH A E7|(E koreaensis)2} 7371 = w59t 7491w 4
Ao A AHH FLHERET S Genus Neotrombicula)®l
&3 AFFEHRA TN, japonica)oll A E 2712 Bato] 2ol
w]o][8] ol oJet thoFAS B slgich HU ol 9] 5
W BIE= Lee 519, 10] Eio] w2y fidgA=7|(L
pallidumyi=771, 74, 55, A5 5 55 A oA &g
EIN(L scutellarer= T, ', AT 25 Aol -85S
Hi gk B ARG AFfAE SeEHsr(L
scutellare)7}-$-8% 0 2 BRI DX =L, pallidum)
Lol 7] HALE]A] QQITH10-12]. EHE712] AE 2 2y
FAFE- i Lo A Aleta}7| witof 2 Lof Wigtsle] 15°C )8}
of| A= AtehE 814 kA, 20 ~30°Cofl Al Algke He}13]. &
Heoll oF7F S7HIE Bolo7h A7t Ui A ol 5 4ol
AL QY= A] ¢kaL, 7R ol F S7HIE UER AL AL
RS 3 RS HeltH14]. o= F& 7R Hof ihyst
= RARTPRAIZS] AR AR b [15], B3] 9=
7] gol Foste] §-57 10l s=oluh AR A& FsfoF

& TAIR A0 & s dlito] 2R f50]
k= A7191 7REE O ~119)el vi7hAIeke] &5 Fofl et
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20189 9E~1197HA] AT AFZA] Aol A = 13]
=, W, R, 2|0 42 5714 & 20719] -4 Rk A
U718 AXste] | BRET S o= BASHGITH 7).

2. 27 e

20189 3E ~1197HA] Al A ZEA] Aol 4] Sherman
collapsible trap (7.7 x9x23 cm; H.B. Sherman, Tallahassee,
FL, USA)& ARE3tol[18] =, &, &, AA], ofitoll A &35
2351t ZF 2ol 20704 A X 77 A AT gkt A =1
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Extraction Mini Kit (NtRON Biotechnology Inc, Seongnam
city, Korea)& ARSSI1AL, O, tsutsugamushiz E1817] $
3 INNOPLEX™ TSUTSU Detection kit (iNtRON Bio-
technology Inc, Seongnam city, Korea)& AR8-51o] Nested
PCR= AA] sloith22]. AEHE2 AWA PCR YA =
pre-mixture tube®] DNA template 2 pL, DNase/Rnase-
free water 18 pLg E&sto] 2|5 20 pLe} First primer set
0.25 pLg Egste] SE3teich FHA PCR 9= ARA
PCR A= %= 1 uL= pre-mixture tubeo]l ‘231 DNase/Rnase-
free water 19 uL2} Second primer set 0.25 pLE &7 &3k

1 FE3t. 5 2702 Table 13+ o] AAJst9ict.

Z 1

1. &I 0|8t ETIE7| =AL

A FIEAOA] 2018 9EFE

= i R, 24 4R OllA 24

A71E ol ExET]
A= R

119744 9 et gt
S AT A A A 3% 51ekel 7 s el A7
23 9~1097 SAE7|7H Y EA koot 19 34
o] 161), 4410l 3507 A E ek A AR

Table 1. Conditions for nested-PCR

ol A 34mte|el 2] of| A 17mke]7F Y = Aok A H g7l
TIN5 AR 54 A} Leprotrombidium scutellare
7} 38utel(74.5%), L. pallidum 117+2](21.6%)2} Neotrom-
bicula tamiyai 27+2)(3.9%) % 54 = I thTables 2, 3, Figure
D.

2. 2XIRUM BT=T| ZEEA

39U 1197H4] sherman trap= AX|slo] 64nfg] o] &
= £33} trap index (TI) 0.080] Hch AHH R HH 9l 4
Lo TI0.158 7Fg =9k o AR =] A] o2 39& A Lfek 5~
119704 B]5=3t =520] TIE B9 THTable 4). AT HEZ
opit28ute], A4=A] 120k, == 9nfe], = 8ute], & 7uie| =
ofAtoll Al 71 o] (43.75%) EL = QI YR 490 15
uhe] £ 7P o] Q= gl o, U R] 7|7l 2 Aol 7§
k. 23H 79 S5 5= 7 Upodemus agrarius) = 3
T RIS QLY.

3. 2XIR0M ZXI7IZA| 0i7] ET=7| LT

205 64nte] 9] oY AX|FrollA DRET]7E 436w A
7= o] chigger index (CD= 6.8% LERGTE Al7]WE Cl= 11

Amplification conditions Temperature Time Cycle
1st PCR Initial denaturation 94°C 5 min 1 cycle
Denaturation 94°C 30 sec 40 cycle
Annealing 58°C 30 sec
Extension 72°C 40 sec
Final extension 72°C 5 min 1 cycle
2nd PCR Initial denaturation 94°C 5 min 1 cycle
Denaturation 94°C 30 sec 35 cycle
Annealing 58°C 30 sec
Extension 72°C 40 sec
Final extension 72°C 5 min 1 cycle
Table 2. Number and types of chigger mites collected by environment using sampler
L. pallidum L. scutellare L. zetum N. tamiyai Total
Month Place
N (%)
3rd week of November Rice field 0 0 0 0 0
Field 1 (2.0) 0 0 0 1 (2.0)
Waterway 0 0 0 0 0
Glass field 0 15 (29.4) 0 0 15 (29.4)
4th week of November Rice field 0 0 0 0 0
Field 10 (19.6) 21 (41.2) 0 2 (3.9 33 (64.7)
Waterway 0 0 0 0 0
Glass field 0 2 (3.9 0 0 2 (3.9
Total 11 (21.6) 38 (74.5) 0 2 (39 51 (100)
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Table 3. Distribution of chigger mites species using sampler
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September October November
Species 1T W 2 W 3 W 4 W 1T W 2 W 3 W 4 W 1T W 2 W 3 W 4 W
N (%)
L. scutellare 0 0 0 0 0 0 0 0 0 0 15 (29.4) 23 (45.1)
L. pallidum 0 0 0 0 0 0 0 0 0 0 1(2.0) 10 (19.6)
N. tamiyai 0 0 0 0 0 0 0 0 0 0 0 2 (3.9
Total 0 0 0 0 0 0 0 0 0 0 16 (31.4) 35 (68.6)
Abbreviation: W, Week.
(a) (b) (c)

Figure 1. Photo of classified Chigger mites. (a) Leptotrombidium scutellare; (b) Leptotrombidium pallidum;, (c) Neotrombicula tamiyai,

Table 4. Trap index and chigger index of grabbed wild rodents

Months No. of traps No. of collected traps Trap index No. of chigger mites Chigger index
March 100 0 0 0 0
April 100 15 0.15 0 0
May 100 7 0.07 7 1
June 100 8 0.08 37 4.6
July 100 5 0.05 34 6.8
August 100 7 0.07 7 1.0
September 100 9 0.09 25 2.8
October 100 6 0.06 4 0.7
November 100 7 0.07 322 46.0
Total 800 64 0.08 436 6.8
2 46,02 7V 293, 790 6.8, 6901 4.6 0B gt T B 3402 BlelE|9irkFigure 2).

(Table 4).

4, HEIET |9 mRILZA| HadH| ZA|

AR71E olg-sted AxE 51ute|eh o X Fofl A A3
H430ut2], & 487vte] o] BRI of gis 227 [EA] HA
Afoll ARSI oFY X 171AH1E =14 pool= -2
A]o1 17§€] pool B 5011 & 235 4] QHe= A sA %528

7] poolsS AHESIELE, 2712 A] 9] -G o}R 714 2

= 20184 9~11¥7t

Al 7F*4°ﬂ ﬁ%@ T = 8, R, 24 4R 242 5704
& 20709 ARV E Ak Al Al 3F 510ERI7EA
A AZTERE 9~ 1087H] GREZ7F A H A 3%

O, 114 354 0] 16vH 2k 114 454 3597 3] =
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Figure 2. Agarose gel electrophoresis analysis of DNA amplified
by O. tsutsugamushi nested PCR.

Abbreviations: M, Size marker; N, Negative control; P, Positive
control; 1, 2, 3, 4, 5, chigger mites samples.

Aot QY e 2= oA 34ut2](66.7%)2F ZA]elA] 17
112](33.3%)7F A = Sl o] 22t At = Ws2] 67 4]
A(H7] BY, S5 4, 39 okt A& 19, A5 ZIRE, A
TN O ZHE =(56%), TE(20%), 2A(12%), T(12%) <A1
= QR 231% Ao} A= o A2 A7t Aoles S04
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AXE AT S 5% A3 L scutellare?} 380
(74.5%), L. pallidum 119}2](21.6%)2t N. tamiyai 20}
(3.9%)= 5= =t 2016 o= AlF5 Aol A] 3ute] 2]
L. scutellarédt §73= FE A[17) B} FHE grobh A A
FolM RAER| 4P L. pallidume] EILE AT}, J18]al
20179 Argahe|Rol A DR =] A FAIESE ATof 9
SlH[24] A= 14899 GX=7] BxolX= N tamiyal
(32%)7} @0l th2o 7 [ scutellare (28%), L.
pallidum (13%) =2 = HH= 3 om 2 1HGNA= L
scutellare’t SE019 o 4 1A F7 38 N
tamiyal, 73 Q 28 AoNM = N, kwangneungensis’t 9852
& Ao 7 HoH At AU AR Aol AXE
Btk B3] o A7 kol Al Park 523122014
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2l 9LRE FaFolr] Alztsto] 1196 11 427} ol dotal
S HAE S Teo] Sl Ao = FRIE SItkTable
4). 1231 AA Hfof 5 AARE 13 A 712k A x| ol A
QAT HRET] 5 487mfe ol A ZAATHEA] HAR] Bfol
AAPAT = B 329 A o= 2Rl ¢l

o A= 20114 o] ¢ & v d $ER7} 57} F=A] o] H
20164 Al azol| A i ohu] W Eo] 100% o ZE& o=
AL S7FeE otk 9lof[26) BRI=71004 9] O, tsutsuga-
mushi 5882 18] EYATE 2 AtelA= HdAel O
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dolet: A Juitt G E7E Aupdl= opY s =22 S5 d 5
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N
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Orientia tsutsugamushi TA1E 1 @A =7 BE g A5
T AAZA Aol A AL F- 20702 715 ol -8-5F
of = W, =, A4 A-)elA BHET] 52 9~11¢
7HA] v 1914 348 A A 9= 38 S 197 AR = S
o}, AX| 5ol 714 8k= EXIE7] B 7HA1E 2018 3€5H
11971A] ghere]| $HAA] 97 53k =, =&, W, A=A, opik
(578 A7)el Al Sherman traps 7+ 20784 1007HE A X[ 81 A]
RS A7) 64ute] o] E55 ELA trap index 0.08 ©]%
o}, 289 S 3t $790 5= Upodemus agrarius) ZRE
SRIE| I}, AR E 4900 15uhe= 71 woral, e E
o4rte] 9] o AX|RellA EXET]7}F 4360k A= o]
chigger index= 6.80]1%1.21 A]7]" chigger index:= 11¥
46,02 71 =9k, 7901 6.8, 6Uoll 4.6 40 2 LFERITE A
719k 22 % A Fol A Qe DRI E7] F- 48702 of| thet

22N GRS Belst] Sl PORS: AAI3t At
B 40 % Uyl
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