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Abstract

Scrub typhus and murine typhus are common endemic febrile illness in the fall in Korea.
Scrub typhus is caused by Orientia tsutsugamushi, murine typhus is caused by Rickettsia
typhi. Trombiculid mites are known as both the vector and the reservoir host of O
tsutsugamushi, the mites which transmit O tsutsugamushi have been reported to be
Leptotrombidium pallidum and L scutellare. The author carried out an epidemiological study
of scrub typhus and murine typhus in Kyodong-Myeon, Kanghwa-Gun, Incheon in relation to
the residents and the host rodents, such as their distribution, seroepidemiology, and population
density of chigger mites.

1. Out of 900 residents, 33(3.7%) showed positive reaction to O tsutsugamushi, 24(2.7%) to
R typhi.

2. In the seropositives to O tsutsugamushi or R typhi, between the sixties and the seventies
of the age were dominant.

3. In the seropositives to O tsutsugamushi serotypically Gilliam was dominant.
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4. Among the total 42 field rodents trapped by the sherman traps, 18 rodents were
Apodemus agrarius(42.9%), 13 rodents were Crocidura lasiura(31.0%), 5 rodents were Mus
musculus(11.9%), 2 rodents(4.8%) were Crocidura suaveolens, Rattus norvegicus, Tscherskia
triton, respectively.

5. Out of 42 field rodents, 25 were parasitized by 4,149 chigger mites, showing 59.5% of the
infestation rate and 98.8 of the chigger index. L pallidum parasitized in A agrarius, C lasiura,
M musculus, R norvegicus and T triton, and L scutellare parasitized only C lasiura.

6. Antibodies in the sera of field rodents against O tsutsugamushi and R typhi were
investigated by indirect immunofluorescent antibody technique. Positive rate of antibody
against O tsutsugamushi were 11.9%(5 of 42) and all of the positive is A agrarius. Antibody
against R typhi was not detected.

These results might provide the basic information for the management of scrub typhus and
murine typhus in Kyodong-myeon, where the epidemiological studies on scrub typhus and

murine typhus was not carried out enough.

Key words : Dirofilaria immitis, Heartworm, Microfilaria test, Antigen test
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719 232 53 g2 Adize] Aols} Ax)
AN O tsutsugamushi®) #2 L Axt
o 8% vl BdNEA FEE Aol
ghe NA] PP 0 tsutsugamushis=
& e Foz EFH1 oy ATz}
0E gAYl Bol A 3] o]
w2} Gilliam, Karp, Kato 59 ¥3¥oz »
Feoh 190d F §7e 7)&e g2l 73
o ¥A}H o g YAo] UE HIYUFE
w2 Bug v ok XdH ez Arixe 7
A% AWM F2 Gilllam o], 23
29 Ags AWolxe KapdHd € 23
F7} QJgol ZHEUE,

42 (murine typhus)2 #¥ S(Xenopsylla
cheopsis)®+ F ol (Polyplax spinulosus)e] 3
ol 213 Rickettsia typhi7} WjAE3 T
Had ¥ HAYSo] B Arle ANE 53
o Bl E &) ol A W AUty 1Y,
T A A ARENE dodE FAHYE
AECE A AAReE WAHsn e,
otZe]7} XA} dolulast Aelx B
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Lol Bugq glep®,

el dE 3 V] gy, 7, F
HE FolX R typhiE ¥ ¥ Jot 1
F 209 @ S HAR T} gloh), 19869 o]
5% 499 B8 BuPE Aoz 7 &
Vol ZAxoN HRHoZ WAL BAE
Aesigon, 7 5% fxo) YYozy
7YY AEE 53l R typhi 258 B9 §
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Atk ol o] LXFL 19803t FukRE
A7} §F5e ZRIMPAWEI tlEo] ¢y
vl A 85l n de F2 AR oot}
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20009 12¢ 14¥%E 129 16974 QRS
Al 23 2T Y F9 900 & Ao
2 A¥E HASIY O tsutsugamushi L R
typhidl tigt FAE S0, 2001
108 234 %-H 109 31¥71A] 48)q] A gL
Ao EHE A3 FA 23 L &
A=7] BxFEE A

SHAME « gyE

3 AL Sherman?] ¢F0F FAR(235
cm x 7.5cm x 9.0cm)& AHE-3E 1 Hol2E 71
APRE A 24T ¥ HEHEE <9 319 )
&2 4o AHgEI%en, oF 1MYH 2% 6
Al Atoldl SF7F A& 9k F&o] 5~10m
AHo 2 w2 1004 HXF F g d oA
B 124 Aleleol LS FAste] Aolsl
4z dgdz evaa®. A1e 53
E& 2223802 nlEAn ARAER
* ¥3& gelst A Agsisich

2= ME

AZAE F EFHES 99 =39 g}
TR S AFZ vido} 3 1 olgfo] &
<= ¥ lom A B 8718 3U70 Folsx,
24770t} S EEn| o Fasle] Bo E
o2 "I =rE AR 70% oL LFLol
BEHAY 3Y Fole FHe A, 7t 2 R
9 §& AN BAs 2o
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o wtgt 48 EFstd FEE chigger index,
parasitizing rate, infestation rate 52 3%
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FA<dol= AZE: O tsutsugamushi Gilliam
(ATCC VR-312), Karp(ATCC VR-150), Kato
(ATCC VR-609) 2 R typhi(ATCC VR-144)&
7zt AT dadd HEetd 42 d9E
TPHAA o ZHE Eobito} spot slideol] Mo
2 dotting® F JoMMECE 1A FUE
glol =2 AME3I

A7t =5

AP BHE ol &35t A E FSH A
=d, 94 ARg# 319 ¥3S 00IM
phosphate buffered saline(PBS, pH 74,
Sigma)2. 2 32v) €] 2608 A8 A3l spot
slide®] 7z} wello] "ol & F&4A] ¥
o} 37°ColA 303 WALl ¥ PBSE 5¥4
33 AH3 o3 2t Wellell AH2E A9 9+
FITC conjugated IgG(Anti-Human Polyvalent
Immunoglobulins, Sigma, Cat. No. F-6506)E,
#H dHeo ZH$= FITC conjugated IgM
(Anti-Mouse Polyvalent Immunoglobulins,
Sigma, Cat. No F-9259) 2 FITC conjugated

Table 1. Sexual distribution of positive antibody
titers(=1:32) to Orientia tsutsugamushi
and Ricketisia typhi among residents in
Kyodong—Myeon

Sex No of No of positive (%)
tests O tsutsugamushi R typhi
Male 414 16(3.9) 9(2.2)
Female 486 17(35) 15(3.1)
Total 900 33(3.7 24(2.7)

IgG(Anti-Mouse Polyvalent Immunoglobulins,
Sigma, Cat. No. F-2883)& 25u# 7}t 37
TollA 3083 WHeAIAT thA] PBSE 524
33 AHstn FHFTE 13 AHF F moun-
ting media(Sigma, Cat. No. 1000-4)% moun-
tingdt FFATZ(400x) o2 BFslA 5o
PFo] FEASE AU A9 A5 E
P72 B

2

MY BIDL X

nEH F9] O tsutsugamushi D R typhi
of Uit a7} HA A= Table 13 2tk O
tsutsugamushil A FA7be 9008 F 33%
(B7%)NA 1:32 o]3E& Ho oPgolx, &
ZE 41498 F 168(3.9%), AR = 48618 F 17
3 (35%)< JeElAAT

38, R typhi®l 7% 9008 F 249 (27%)
Al FAdE Jehldz, EA7F 9H(22%) 9
8(22%), A=t 158 (31%)S YeERAT

ol ShA|I| B2X

A A R EE= Table 29 2t
A FdA= 204 it E BFEE £ 9L
R, 20FE 7] 1F BEEIH =
40T ] 707 7} =27 RAE el S 27
Hog ¥ 338 F 81.8%, AL AL
08og IR 2498 F 833%S A sk
o] & Z&IIFAIE-E F4A F 60u7}t 10%
(303%)o.2 71 ¥okm, 11 ool 709 8
W (242%)0191 e, WAFE  60tHrt 8
(33.3%), 7007} 67 (25.0%)& Yehfo] & 2
3 2% 60-707F FE o] 2Tt

mEIlRAY YHYY 22X

=2IMFA A FdAke] EAHFE ¥
= Fig 13 2o, Gilliame] AA| 335 & 25
F2  758%elern, Karp7t 5F (152%),
KatoZ} 3% (9.1%)& YERO] Gilliame] $-A]
Eigit=s
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Fig 1. Distribution of positive antibody titers to
each of three prototype strains of
Orientia  tsutsugamushi among  residents
in Kyodong—Myeon.

Table 2. Age distribution of positive antibody
titers(=>1:32) to Orfentia tsutsugamushi
and Rickettsia typhi among residents in
Kyodong-Myeon

A No of No of positive (%)
ge tests O tsutsugamushi R typhi
10-19 130 - -
20~-29 19 1(6.3) 1(5.3)
30-39 77 3(3.9) 1(1.3)
40-49 131 5(3.8) 3(2.3)
50-59 153 4(2.6) 3(2.0)
60-69 204 10(4.9) 8(3.9)
70-79 136 8(5.9) 6(4.4)
80-89 50 2(4.0) 2(4.0)
Total 900 33(3.7) 24(2.7)

#HE

i

o 5

Sherman &FUlF HEE o] &% 4 AF
E<S Table 39 HASIACE 430 ZHA F
400709 #HReA 42rtele] EHE A s
105%2] AJES Jelded o] FoA T
£#(Apodemus agrarius)v 18712l 2 429%
£ ARsl $EFoIUT, TR BRF
(Crocidura lasiura)?t  139}2}(31.0%), A3
(Mus musculus)7t 59F21(119%) AP o,
2% (Crocidura  suaveolens), A 23
(Rattus  norvegicus), BIS8F(Tscherskia
triton) = 242} 29121 (4.8%)8 A=A

2@IET| T4 E

ARE EFol 7= =7 BEE
Table 49 Yeligict £ 42nig)e] 24 5
5otelo A g =77F AR 595%<] 7]
BES HJ3, F 4,14970A2] @I =7)71 A
7%]o] chigger indext 98.87NAE VElRTh
ARE A7 F Feldetely Rm:AERA
BE viste RAew g2l L pallidum™ L
scutellare7t 7183t 3 & FHEZ A¥HE
d L pallidume AFE 187 FEFA
agrarius) % 18vlg] ESFlA 71483t glo
100.0%2 71MES B3, 18527447 2
Hol 102970412l chigger indexE YEMA R,
R (C lasiura) A= 13018 5 19la) oAt

Table 3. Collection of the field rodents in Kyodong-Myeon

No of rodents collected

Collecting No of Trapping

Locality date  traps rate(%)

Apo
. . . . otal
agrarius lasiura suaveolens musculus norvegicus triton

Cro Cro Mus Rat Tsc

Goeup-ri  2001.1023 35 114 2 1 0 1 0 0 4
Gogu—n " 3HB 171 4 1 1 0 0 0 6
Sangryong-ri " 30 167 0 1 1 0 1 2 b5
" 2001.10.29 100 6.0 1 4 0 1 0 0 6
Dongsan-ri 2001.10.30 50 8.0 1 2 0 1 0 0 4
Sangryong-ri " 5 180 4 3 0 2 0 0 9
Kogu-ri  2001.1031 50 4.0 2 0 0 0 0 0 2
Samsun-ri " 50 12.0 4 1 0 0 1 0O 6
Total - 400 105 18 13 2 5 2 2 42

Apo;Apodemus, Cro, Crocidura, Hat;Rattus, Tsc, Tscherkia

- 207 -



Table 4. Distribution of chigger mites on the field rodents collected at Kyodong—Myeon

Chigger
No of _. L L L L L E N N. w.
Rodents - collocted WS “\___ pallidum palpale zetumorientale scutellare koreansisiaponicatamiyaifragilis "
Chigger index 1029 313 49 - - 5.7 07 09 - 1663
Parasitizing ~ _ B
] ;53“5 18 rate(%) 619 188 29 154 04 05 1000
Infestation ~ _ _
rate(%) 1000 89 611 89 333 167 1000
chigger index 02 - - - 2.0 - 15 - - 36
Parasitizing _ _ _ ~ _ _
Cro lasiura 13 rate(%) 43 %3 04 1000
Infestation ~ _ _ _ _ _
rate(%) 77 7.7 538 53.8
chigger index - - - 15 - - 15 - - 30
Parasitizing _ _ _ _ B _ ~
SWCZ;)Iens 5 rate(%) 505 50.0 1000
Infestation ~ _ ~ _ _ _
rate(%) 50.0 500 5.0
chigger index 1.2 38 - - - 28 - - - 78
Parasitizing _ _ _ _ - _
muﬁjculflus 5 rate(%) 154 487 359 1000
Infestation _ _ _ _ _ _
rate(%) 400 600 400 60.0
chigger index 190 2835 - - - 75 50 - - 3150
Parasitizing _ ~ B _ _
nomlzaglt. » 9 rate(%) 60 900 24 16 1000
Infestation _ _ _ _ ~
rate(%) 1000 1000 50 500 100.0
chigger index 1930 135 - - - - 05 - 95 2165
Parasitizing ~ ~ ~ _ _
g;n 5 rate(%) 91 62 02 44 1000
Infestation - _ _ _ _
rate(%) 1000 500 50.0 500 100.0

Apo; Apodemus, Cro;Crocidura, Rat;Rattus, Tsc, Tscherkia

Table 5. Distribution of positive antibody titers(>1:32) to Orientia tsutsugamushi and Rickettsia typhi
among the field rodents collected in Kyodong-Myeon

No of positive (26)

Rodents No of collected O tsutsugamushi R typhi
Apodemus agrarius 18 5 (278) -
Crocidura lasiura 13 - -
Crocidura suaveolens 2 - -
Mus musculus 5 - -
Rattus norvegicus 2 - -
Tscherskia triton 2 - -
Total 42 5 (11.9) -
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2AA7F s 7.7%S 718 & 027039
chigger index& Jeb o™, AFH (M musculus)
A& 5ule] 3 2012 dlA 67§71 @A =] 7]
BE 400%, chigger index 127§ & Bt
E3H AFH(R norvegicus)AE 2qke] &
2utElo A 3R7AI7} 71 Ehe Aoz EQlE o]
714E 100.0%, chigger index 19.0 7A#& Y
e, BT triton)N e 2918 & 2
uke]ofl A 38670 7L 714 sk 100.09%9] 7148
£3} chigger index 1930 7§A& Jeldon,
Z2RFHA(C suaveolens)NX = LAHA] &gk
t}. L scutellares %3 (C lasiura)®l 7% 29}
2l F 1v9lglol A A7 B =] 50.0%2] 7]
& 157832 chigger indexE VEb IS &
TEF(A agrarius), ZLRF(C suaveolens),
AFAM musculus), NEF(R norvegicus), Yl
SEHH(T triton)ol X = LASA] &gt

£ ¥M Y48

EFHAS AFHF YANAM O tsutsuga-
mushi 2 R typhiol i@ A& 713 AHY
BFHog £33 AHAE Table 59 YeERAA
t}. O tsutsugamushidl] thg FAE BH/3 73
$E 42018 £3 F sl 2 11.9%E A8
A, BF FEFHE A=A, d3Fd=
T3 Gilliame] 25(1:128% 1:512), Karp
7} 33(1:64, 1:128, 1:512)2 YEG Kato
F= en, R typhiol tis] A F4A
A5 fIdch

&

=2 AL O tsutsugamushiol 9
92=7)(Acaring - Trombiculidae)®] 30|
Atge] 2AAE FYE o A7 AA U=
Ajlst AdsE Aoz Adubge sy &
25 @A JEelEd Ad, 4A79
gelo) o3 ATEa Ag, YW FA FF
E Z4ste gAHA Aol 2d) o|Fojx e
ol ddielstd gL A FE 7189
19E FE3R @owd &) oY,
HAFE FF BYste AdE A9 58

i

5 o] Zittgn Egx vlay g
Al £ 2 FHde 3F o439
AlZke] A8 5B 2 AR SAjolAlE =80
A et g MARAZI TN B2Y
A9 R FHsn Ue UL
BFPAEPE ol gstd FIF nFH Aol
AFste U4 MY EFHY O tsutsuga-
mushiol W3 A FPZES ZARATL

LVl Ba" O tsutsugamushis
Gilliam¥, KarpF, KatoF ¥ B#HF Fold
Chang 5ol 9J&d 737), ZLAGME 18
F 3 1590 P Foln, FE Y, Y,
Ao e BF F 8157 RAF2 Y
o wa FF& olF YYo| AAF Ao
g Rogz Easg®. B d7dMe
Gilliam, Karp ¥ Katod} 3%F 933FFE At
£3ta] A Y BgAY S AABIACh

22VEAY ] FPBY 71ELe AFAE
2t & 71$E Fstan d=vl, Bozemand
Elisherg®e 2z 3HASY LG Po|A
%3715 1:10, Johnson 5 1:50, Brown
=90 1:95 Bourgeois $2& 1:40& 7|&0
2 WA SRl = 1:10004 1:602
Z ol BYou F Ve HASYRY
Aol FHARA 71FE 1:8022 & 9 Eo
T 2 dHd2Er} o} §AAG B3R ¢
HAEH7IEE AN B gley, B a7dA
= A4 UL goz e FHolg 1:32
ol Fgoz BARPGIE O,

23T wFH FU 9008 S YR g =
=7 A o] i A7 23E2 3399 &
AAE AEdtod 3.7%2 F4ES el
(Table 1). AA FAA 5 FA7} 485%, A=A
7} 515%& AA s F Fol wI @At
493%, AR} 4566% B Fol Bng A
51.3%, A} 48.7%9} FAFSHACH.

dAxEd A A EXxe AN FHA
Z 60tlolA] 70th7} 18 o2 AA PR
545% % FA AR, 607t 303%= M B
gterm o thgo 707t 24.2%S JERRL
tHTable 2). & $%9] B30l o8 30004
60thel A P Eol 72.2%0l1, £7) st

cha
o
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W o50dolA  293%E Hugew, 607k
28.0%, 70tl7} 6.1%2+ 3} ed) ¥ QT4
€ olE9 AFABY ¥ Fd ¢ ol IFH
o A& & F Utk o]AL ¥ Fo] m2I}
FAH O g3 ¥ A Jegn B
slEd e fEvel w&U7Y x=#3le 7]
A7 A2 B ZAAYAE F&AFY] =
B3l O At JdEn S ovlgi
3 &t

FA FAE FAFEE B Gilliam
o] BF(75.8%)& AAgt 7 B, Karp
£ 5F(152%)9 28, Katox 35(9.1%)Ah
(Fig 1). AR S O tsutsugamushidl] o)
@ A SHES Yot 2 F 20 5 F
ZF (A agrarius) 59Fe}ol AT Gilliame] 23+(1
128, 1:512), KarpZ} 35(1:64, 1:128, 1:
51202 JeRHA 119%9] FHES 2T, 18
vi2le]l SEFH(A agrarius) FAAE 27.8%9]
FFE-S HYKTable 5). Jackson £70] 7
7NAFAM AP} TFFH 777kl F 119ke)
(143%)0lA BAZAFHEHez INE A
ol 9lm 79l Be BadA gAE AT
SEF EA7F gAHR e wH oAM= I
A7} SAHA Ggtvin Bmsle] ot
® 2ERd Maste $23 M A A
HAo U wF A HEHA gL e e d
TAHES B9 FARY AF, AFFH, vd
A3 g7 AEHA] e Fe AAg F
9 #7t U5 A7 Rz 48 &+ sk

AF7A EEX gAY SFFEELS
Rattus3:01\} Apodemus$:9l) 4381 QX F9
27 Ud Sl e Jackson ol 23 &
ZF(A agrarius), 283 (M fortis), VEHM
minutus) A H22 BYArE FelHdon,
1980t o] F o8] A7zE) o] AFAQA
ZAP}E o] FoA Elvel AA|Hel HA @Ay
dte Aow Rusz oY oy 2
A oM 22IVRAY e sF5ES
getetr] 98t 20013 1090 23l mEW
Ao 42utele] EFHE A& o F
AN SZH(A agrarius)E 181l 2 429%=
228t 1, BF(C lasiura)7} 13v12)(31.0%),

BAM musculus)7b 52H21(11.9%) AFARC
%,  ZAL2RHA(C suaveolens), MNIH(R
norvegicus), B1@8H(T triton)= 2tz 2nie]
(48%)4 AFHAeH, the Xde ez
T ATRESY Budt vsirA R SE37 ¢
HE2UL BAHH ¥ (Table 3). & AR
Ao Fd EH A E0] 105%(42012) =2
YehbA ohE d7AEe] A vinsRd
ZAA Y, X283, AR 71F Foll o
g aol7h UL & F AQTHEBD,

d3A =7 F L pallidum®) 71 & 5EFA
agrarius)® 7% 100.0%(18/18)21 3 chigger
index® 1029704019, BRA(C lasiura)E
7.7%(1/13)8} chigger indext 0270 A & VEFY
o, BHAWM musculus)E  40.0%(2/5)}
chigger index 12708 BQ}h £3 AZFHAR
norvegicus)= 718 E 100.0%(2/2), chigger
index 19.0 WA& Jebdz, vISGEF(T triton)
+ 100.09(2/2)2}F chigger index 193.0 7} % & 1}
el oy, 228 (C suaveolens)f e LA
SR gkt @ L scutellare] 71 &L &
F(C lasiura)ol A 7.7%(1/13)¢} chigger index
£ 20004 & Y& ¥, 553 (A agrarius),
2253 (C suaveolens), 7 (M musculus), Al
BF(R norvegicus), BIYEBFH(T triton) X &
LA gtcH(Table 7). Oaks §°° M
montebelli, M cervinipes, R rattus, R
flavipectus, R norvegicus, A argenteus, A
speciosus, B bengalensis, C rufocanus, M
minutus, M musculus SN~ O tsutsugamushi
£ Tt R Ay v wEtd £ 24}
AGoME TEF B oh e} %3 (C lasiura),
A (M musculus), MEF (R norvegicus), ¥
QA(T triton)) N e BRIIEAHE u)sl=
g2 =717t B E o] ol Ed o] ZAIMFAH
ol A5g 7HsAdol Ytkx Aztgr) o' v
A Y EA=IE FRER FEIA
&2 AN 5EFH (A agrarius)®] BR=7)
71 &2 81.6%, chigger index¥ 436703,
%3 (C lasiura)N X & 71 BE°] 28.6%, chigger
indexe UVIMAGE 29 2 5EH(A agra-
rius)ol| A4} 73.3%, chigger index+ 8047039 2,
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