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o Rickettsiaceae} Orientia tsutsugamushi
— Rickettsia(2|7X|0h)= MiZot Hio|2{AL| S7HMOl MELS LIEHH, O8N
Mol MEHZ XL gAof 2482 20|10 EXISSE tH7Hx|o 2fsh
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Lt &

Orientia tsutsugamushi

— RickettsieaeX} Orientia%; tsutsugamushi

— AU A 7|18 AletoR2A I 24 7HA B9 (coccobacillus) 0.2 HE
A7 0.5~0.7um, Z0]+= 1.2~25un

AP Alzojufa AlZujefez Ao glom o), fe=aelyh, FHsol

L w- FAL Al o5 THA|AL &

Fe/do] AR HE dAF 0] EAlsH, FE ol87t B=A AlFolA EHFo
ue} H{gdoll o)zt

— A2 Gilliam, Karp, Kato, Boryong 5 400] £o] &4#A Qo xHgH=z

SolA%l @A Fo] EAlsk=tl =] 8 EHF2 Boryongd
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_L4
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(1) 7He
F8 7S dAE=7](Trombiculid) 9] --(chigger) ¢
— ZEA|(Animalia), AAE5-E5(Arthropoda), 7"]7H(Arachnida), Z1=7]%-(Acari)o]|
25, 1 ZoAE A7 ROl Prostignata), EIXIE7 i Trombiculidae)of] £561= Z=7)
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(2) 22| of7HH| 2=

= HETE ofye} oA B SAS Alefet A AlAle] g 2
FEor ot Wi A= Leprotrombidium delienseo| ™, Y20 A9 I akamushi

ol@lof| HAUAGRET(L, pallidum) e}t S<BRET|(L scutellare)

(3) =L Oi7hx| 2

U HiE dRE7] 144 515 FollAl @AM O, sutsugamushi Y-
mi7feh= Aoz Aol B2 & 8Fo= WABNET (L pallidum), B<=EIE=7|(L
scutellare), =HERET(L palpale), SFERET|(L orientale), YH=EX=7|(L,
zetum), AFEHET|(Neotrombicula japonica), A G2 =7 (Buschoengastia
koreaensis), S BRE7|(Helenicula mivagawan7} o]7]0] 453

— RACR, A, 1, B, AN BEERES ) 4

“
— RN, A, FE, FhOAE BG4

AR HlEo] =2 AT A

SAPIAo] B 23 HWeh FehS 2

2005—2007 2011-2013 2016
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(B 1) SSYMHEATMUASSA(SFTS) Z4Y 2I82°21(2013~2018)

= ZiH| (N=866)

AN E 450y 52.0%
= 4109 91.1%
UA 30H 6.7%
e 10 2.2%
OIS 3539 40.8%
ULME RF 90y 25.5%
A, HXEH], EES) 99% 28.0%
Ofdl, SAf Ab 0% 28.5%
gE, Hx, 2F 20 5.7%
7|Et 54 15.3%
=g 639 7.2%
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© Hemorrhagic fever with renal syndrome(HFRS, Al53&8 %)
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© Human anaplasmosis(oFpE&at2n) Q1A 7FH525)

o Lyme disease(2}9%)
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STAGE | STAGE I STAGE I
7| CHMET |RHT]
(1F) (%)
Hio|2{A HEZF == FAEN olds
ME SATRR| FAES 5=
2y
AST/LDH/CK/CK-MB =7} 3=
HiolA HES == e
A ALK ZA UAE M K| N
AST/LDH/CK/CK-MB =7} AL =7t

% Gai ZT S{Clinical Progress and Risk Factors for death in SFTS patients. JD 2012;206:
1005-1102)2] &7 LIS alst B
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ko] &go]
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AAFE

o 1l
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25) Anaplasmosis - South Korea: (Gangwon-Do), First Clinical case description, Myung-don Oh, Pro-med
20130827.1906687
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Fley| HxIR ol 2 2l Xl

HIO[ZAMESE SXIXt = oMEHXI0 ChEH M2 247|7(WHO) 1i26)

(BEFYXIEON F7t5t0{ ot FLUX|F A1)

@ & TiZA0 EH0IX| 42 U Mg

@ &t =a0l Esks 2 MEHE S5, 22

Q@ &t iRt B2 S St Tzof & B AR o|2lol= Skt B Mg

@ 2E YRA2 MES JRIESTYTE AEsH0f ot Z2[HA A Hoj| Seldnt ST AEE
flet M wss wotof g

©® CE Y242 20| S02X| REI=F 5111 BXIE 210X} St E20s Tz 01M HEst
72l 15mE Fo HE=E §Hof &

© 23T Si0| EXje| Zeto|Lt Mt =22 V1SS Tisl| Hiol] Chs AFE| FoRREE Z
- 28X Tz W2, 2F Jsdo] Us B HE = IESETE U2 = &7 HAl
- MZet 3719 Y A8
- o= REE ORE VIR 4 URE YUt H= 1318 712 AE, vt =X HE VI2E

YUAZLE BX} 2 S 2l0] WOl EE = & F2 YTt = YXIoF A
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- Z2[E4E L2 O ESETE Zas| W1 gy
- ESETEHE I 712 S ¥ 0| 2= T Y2l o= B TS| U=E FO
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26) WHO guideline available at http://swww.who.int/cst/resources/publications/clinical-management-patients/er/
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ZE7|of SR 25 AFxl= A2 ofgLth. S&0[ LEfL| Mol HAE Sti= 2
O{=71 &RI=|X| ZELICE TIET (o) 22 NS =RI6INE mols TI=7| M 2(105Z)of what

ZIEJIE MASHL, s F91E AZEILICL 0l 162 S UE, 7&, Al S B0l
LEILE=X] Q] 2 2HEEILICHL F&EH0| LELIE JA| Al=7is YEs10 =28 2ot
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HIO|2A= F2 ZIEVIE 0172 St HotEn, Yetdez 5718 Salf Hotls
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7. EEMHAULASSRO| XBAP kD st BHSTIR?
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SEBNBATUASST B0[2IAS BXO2 3t XAV B 20| th2ol Lol =i
oI 4 YELICH TR TS0 BalX| Q=S oUAIS MEslsis 20| Zesic

27) Kim WY, et al. Nosocomial Transmission of Severe Fever with Thrombocytopenia Syndrome in Korea,
CID 2015;60:1681-1683.
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oiCD—-10 AB9.2
Borrelia burgdorferi
— 3 RTNH: Borrelia burgdorferi sensu stricto, Borrelia afzelii Borrelia garini
HZEIET|(kodes %) L LHXIET|(Haemaphysalis 4)
o UFE TSI ARE =01 ToHE
- I F A ARSI (oges persulcatus),

Pl
o lox
i

1]

UREZEIET|(L njpponensis), FHEEIET (L granulatus), NEEEIET[(Lovatus),
KR ALRIRIE T | (Haemaphysalis longicormis)
= 3~30Y
Sg HEE9)
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7} &9

RHlg|ol&aH(Borrelia burgdorteri, Borrelia atzelii, Borrelia garinii %) 730l &Jgt
7] w7y et

Lt &

RaElg ol (B burgdorferi, B atzelii, B garini)©l] 2|8l AT = AletAl Agko 2
dAE WAL AR RS B ) Ao] B eow Solrt 29

19754 vl FU[EAT LymeX] % A ofdlolofA| ke Yo AR A
A} A IYolA Ixodesss X1=710] ofsf] Huftl= Aelo] Bl Fial, 1982
Dr. Willy Burgdorferioj 943]] LRl 1

oAl 1900 258 APPSR SHIkE IO R TigErhr) o % 2lele]
dZol Bz

& Ju] AHof|A ofe] #A EEi} AdtEe] TR Zor dHA S
A9 "Vﬂ% B. burgdorferi sensu lato ¢tof] 117] o0& BH=

— Ao 9 45 Bt} efelgo] Ao} Ue] Sl SRIZA A ek

* B0|: B burgdorteri sensu stricto(ss), B, andersonii, B, bissenttii

[o

* . B burgdorferi ss, B, garinii, B, afzelii, B, valaisiana, B, lusitaniae

* OFX|ok B garinii, B atzelii, B, valaisiana, B japonica, B tanukii, B turdi, B. sinica

[ 21] ZHHASTBEHH(FA) M3 U4 A FH0|Z x400)
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Ct OH7H

(1) R

Ixodes <& 2 Haemaphysalis <5 2 =7)

(2) CHEE oH7HH| 7=

9 Ixodes ricinus(sheep tick 1= castor bean tick), Haemuaphysalis punctata
Bol|e|7}): [ scapularistblack-legged tick = deer tick), 1 pacificus,
Haemaphysalis longicornis (R4 22 =7])
R [ nipponensis (YEZRIE), I pesulcaus RIS ), [ ovatus (RERIET)

S [ persulcatus AFHZREY), I nipponensis (BEZHE7)), I granulatus
(G E7)), Haemaphysalis longicornis (R4 2R =7])

=U: I persulcatus AFEZERIET)), I nipponensis (Y2 7)), I granulatus
(FHRRIET)), I ovatus NS E7)), Haemaphysalis longicornis

(WL aTHH=7])

2t 8=

HHE77E B0 E2 dollA o5- fF(arva)e]l ULl B bulgdorteriol
Zj}?:ﬂ.E]ﬂ oh_ _r]l,} /\]”_‘-L]f 71—0 = Ei ZEoﬂ E(ﬂ g—_ T% —5]_% _1,}1401] OXO]
B bugdorteri©l 7+

A" 5ol o3l A%, AShymph) o2 JAstHA] At THE sh=
o} @Oﬂj‘i /\}a} 5o T 7Fs(Ixodes 4 Y Haemaphysalis <5 FR =712 A=

HE21 270 AEAF %)
FAA Fo| A= R E7] o =71 AFEFe] oF 1%0]ARE eflH o] T HEl= Ao

e

29) o|uld, =FE, A, gfFrYAFEE A 2004:47(11):1063-1069.
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7} Q| 515131)32)33)34)

H= HotE7hE ALl A HisellA 24
ulsola] 7P SRt R=r] wigl Agholw, ofSetEl S, $lAEAl, vldlaE} 5o
Bz Ao mid 29Rd ofdo] 'BAYsIAL 2 25,0007 oVdeR S7F A
it FHEY, S2HUoL eAERPl A9, TR JRARY, dEGED)
SO Bt S7BIAL glom, o] die] e i 5-1570% S| %‘*ﬁﬂ
A Aol 7heshd o5 F2 A

(2 13) O|=2| 2tE Xt EYsI2H(2011~2017)

1 dot placed randomiy within county of for each case

AR EH: v =5CDC

(33 22] O|=2| 2jdE L YHEH(2017)

30) Steere AC. Lyme disease. NEJM 2001;345:115-125

31) Rendi MB, Kiersten JK, Paul SM, et al. Surveillance of Lyme disease-United States, 1992-2006. MMWR
Morb Mortal Wkly Rep 2008 Oct;7(SS 10):1-9

32) Stanek G, Satz N, Strle F, et al. Epidemiology of Lyme borreliosis. In Weber K, Burdorferi W, eds.
Aspects of Lyme borreliosis. Berlin, Germany: Springer-Verlag 1993:358-370

33) Al C, Wen Y, Zhang Y, et al. Clinical manifestations and epidemiological characteristics of Lyme disease
in Halin Country, Heilongjiang Province China. Ann NY Acad Sci 1988;539:180

34) Kawabata M, Baba S, Iguchi K, et al. Lyme disease in Japan and its possible incriminated vector Ixodes
persulcatus. J Infect Dis 1987;156:854
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© 199291 R E7| =R AL 2o =glew, AlRe ATE, FeE B, 2
So| A HRAEE Ag=0] A}|30037)38)3940) K17} Q1918

35

30
25
20

15

[Case)

#A,

—
o |
2011 2012 2013 2014 2015 2016 2017 2018 2019
ML (Year)

[O2 23] 2fel S HEMSISH2011~2019)
% 201949 Edl= 1.1.~11.30. 7|&0|H, HS 756t ZEEA Y

(E 14) 2jH A HHASISH2011~2019)

A EREEETIETS

=L 2SR
=2| ZSAR 2 1 8 3 6 9 13 4 9
Al 2 3 11 13 9 27 31 23 21

* 2HOAR) =&
% 201949 EAl= 1.1.~11.30, 7|20|H, HE Jisst 2EHEHQ!

35) W] . Zl=rlol efdrge] UNtR) Borrelia burgdorteri®| 2. G} EEt2]<] 1992, 27: 307-312

36) oWl 9. Lyme disease. LgrzHafefg/X] 1993; 31: 601-605

37) Kim TH, et al. Serologically diagnosed Lyme disease manifesting erythema migrans in Korea, J Korean
Med Sci 1999;14:85-88

38) old 9. 4 SRt P HAl W 1. e RaelE] ] 2003:41:1202-1205

39) Kim JW, et al. Lyme disease presenting with unusual cutaneous manifestations, Korean ] Dermatol
2005;43(4):501-506

40) Lee D, et al. A case of Lyme disease with various general symptoms. Korean J Dermatol 2008
46(8):1112-1116
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(2) x1=d

=2

I

IR} LA 3

ro

o 3} HA Al 31X

--%

=)

Pat I. 2t 8 ———

2011
2 (3|1 |- =|=|=|=|=-|1|1|=-|=-|=-]-]-]-]-
03 11 6 2 1 - - - - - — 1 - - 1 - - =
04 13 - 11 1 - - - 5 2 - 1 = = 2 - -
0€5 9 5 - - 11 = - - = — 1 = = 1 ==
006 27 11 2 1 - 1 2 - 5 1 1 - — 1 1 1 =
o7 31 7 2 1 2 - - 1 7 - - 3 3 - 3 2 -
08 23 4 - - 6 - 3 - 5 - — 1. 1 - 1 - 2
200 219 - - 1 - - - 6 - - 1 - 2 - 2 -
A 140 44 7 4 11 2 5 1 29 4 2 7 4 4 8 5 3
% 2014EIRE] QARG St

* 201949 EAl= 1.1.~11.30. 7I20|H, HE 7Hs5H MHEA

© 2011~2019d = =+2] &

Qb ZrasAe

2011 | 2 0l=(1), Ok&e(1)

2012 | 1 FHLICKT)
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2016 9 0=(6), = - a22|A(1), LAER|0K2)
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FHLIEK), =290((1), =(1)

2018 | 4 l=(1), 2914(01), 7t2l(1), 331)
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41) Moon S, et al, Autochthonous Lyme Borreliosis in humans and ticks in Korea. Osong PHRP 2013;
4(1):52-56

42) Moon S, et al. Epidemiological features and clinical manifestations of Lyme Borreliosis in Korea during
the period 2005-2012. Jjpn J Infect Dis 2015;63(1):1-4
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— 37IX| OFY: European O, Far—Eastern OF, Siberian 0K

EXI=ET (xodes &) W TIRRIET ((Haemaphysalis &) S

HXRt 22 &

oHO[2{A0| HEE TIET|7F ARHE S0 4L

0UE BHAXMEVE HUZR =X| 42 27 N3

OARRZE 2 ZE2 E0E Ht §lF

T 82(4U~28Y)

411244

XS ol Y F=T(of =EXT| +2 ORdXIY

o xT| 2 HEfZ, ASEX 288, F5, 24, 7E S0 UM

ol S7]: 20~30%2| EXiollM B4 ST F of 8 FHoj| 2, F5, R 24X
7|H, 2=, A2, 0| § SFAEA 30| Ldvks

o European subtype, Far Eastern subtype, Siberian subtype0i| 2} FEAF 4
X|EE0| CHE

03RS A3, O] S CIUSH MASH SA(10~20%2] SXIIAIN 2 1E)

o x|l = ol Tick—borne encephalitis virus £2|

03157| Yo APt S47(0f HIsH 48 oA Bt

0 RN, |XpoH)oM 50| IgM X HE
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=

fol
e
=
S

fol
mII

OIAEEAL

1}
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44) CDC Health information for international travel (Yello book) 2014. p.304
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7} &9

=7|uj 7l g vlo] A(Tick-borne encephalitis virus)of| 2|3t A7 s3] SAFS

| o

dorl= A Hg

Lt EEx|

Zopantol e A E(Favivirus Genus)of 453
TBEVO] 9J3t ¥H-& 1931¢ L AEZolo)|4] H, Schneidero] 23] Fz= 29|
g9lont Y91e marhrl 19379 2ol Zilber7} FE=r]o] 2J3) A= €91
WA Z=7|uj7)e]d vlo|HA(TBEV, Far-Easterno}d)E Hx=2 3l

R e o|u) e FEj® T2 AT S dovls wEA Aoy
371A] o}&(European ©}&, Far-Eastern ©}&, Siberian o}&)of wha} JAFFA H

=
57t 2FH HolE Y

Ch. OH7HAKS)

F2 WARESlE olgEE 27 oE
— FH9EL F=2 Ixodes ricinus TR E=7])

— Aot FE5HL I persulcatus AFHFRE=7]) 7} w7l
UM 2R E 7| (Haemaphysalis - longicornis), WEZE7](H,
flava), QEZZE7|(Ixodes nipponensis) 5oA ZE7|u7]%] Qg Hio]H A7}

BRI Wl Qlont At T2 1| HIL)

45) Lars Lundquist, Olli Vapalahti. Tick-borne encephalitis, Zancer 2008;371:1861-1871

46) Kim, et al, 2008. Isolation of tick-borne encephalitis viruses from wild rodents, South Korea, Vector
Borne Zoonotic Dis 2008;8(1):7-13.

47) Kim, et al, Molecular evidence for tick-borne encephalitis virus in ticks in South Korea. Med Vet Entomol
2009;23(1):15-20.

48) Haemaphysalis <3} Ixodes 4 A E7|= 345 AEv]oln, ZpAeH A= B21. 2R =7] 9] A}

e
(4% A=18 FHO®) AR
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7} =2l o

33, Ao}, obo} el Fast Held Weko, B3] SRl ARk 42 v W
HE7]0] Fo] Al 4-119 Afole] sk

oA SEGEE, HAL, dgHd FAF 90l F2 IR

oz

TBE incidence
o

>0-05
>05-4.0
;4v048.5
>85-185

|| P

>185

/777, Data not available at NUTS2 or NUTS3

Non visible countries "

[ mana
[ Lichtenstein
5 5

0 500 1,000 Kitometers. .o -

[32 24] 9 2zt XY F=T|0HEY Q7 108 Het wME
Population data were retrieved from Eurostat (hitp://epp.eurostat.ec.europa.eu/portal/page/portal/
eurostat/home/). The missing value of NUTS2 and NUTS3 population were computed. Over the
study period a linear regression was applied for each spatial unit using STATA 10. Both graphical
and statistical cross—checks were made to control potential outliers after extrapolation,
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o |CD-10 A98.5
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7} &9

Ste} Hio]#{ A (Hanta virus) 7gol ofgt 23}

1951~1953 =34 = UNtollA] oF 3,200% olde] 4Aesw=d84d 3t
AL, o] & 4 o] AFgRloma ofof thgt A1 SFEell LhA], 1976\ o] wgt
50 ASSEdd S| SEY] R SolsHA Hheshe dee TEF0lA
W52, o] o] AFITEE LAY Mol ERIstal ulolH s WS
SFE}O] 0|22 ubA] SR Hio|#A(Hantaan virus) =2 H

A2 Hio]#2x(Seoul virus)i= B} Hio]|220] UFO0 =, of Hjoj|iof ZHE Al
SR Bl FustAY 754 o L, Sl Al AlSTEEE B S
oF 1~2042] APEL 1Y)

197614 A2 G FYIEE AR A= UL, 198310 WHOO M= A59w=dd
(HFRO)E grgst3l o, OOOEjT A3 Ao R i

N

L}, H&X|: Hantaan virus, Seoul virus &

FuoMlo | Bunyaviridae) YHFamily), St} Hlo [ (Hantavirus) 44(Genus)ol| &3

- Py Hos 27 80~110nme] 7, S4 wHalzbet RNA Hlo]gA

* THF RNA {47 371e) ol Euidt wor HgE g|HaAk iz
(ribonucleoprotein, RNP) Gt&7} 9131, o] RNP 1%Z 5nm2] X]é‘olw(lipid
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- 2223x= o2 - &=, 5, B - propiolactone T+ pHZ} 5.00]510]1 AHd-8-oH
oA EZJS} AL 60TollA 301t AR EE 5243t

qhek vlolg s ARl W s dor|al, Add AAFY 29, °F, B
5O 2 HiEEo] 37| Foll dxH mlo|Art 35715 S8l AuE, =54

RS Sl AutEls Aer 2459

51) i stel. ddst AW e2o14). A53=E L p.8%o
52) Lee HW. Korean hemorrhagic fever. Defense Technical Information Center. 1974.
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it I-IIOIE1

=87

A AARSRE AR 1—573] 2= A F(Rattus norveg1cu5)9} oNlFH (Ratrus
tanezumi) 7} &7 WAL, B o ekF e} o A= vA
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3) Lee HW, Calisher C, Schmaljohn C. Manual of hemorrhagic fever with renal syndrome and hantavirus
pulmonary syndrome. WHO Collaborating Center for Virus Reference and Research (Hantaviruses). 1998.

084



2

ral

71, =e| 2kt 2y

FESHS SRS 3, il § Baololst AUShloh W, 2
ARl RS Hoju] gizk S} MY S 15000001 0% 2, o]
Anto] Sl WA

A AARE Aejntct B4 et wlolel Fo| Hme] glojx] £ AolS
ol g Kolol o] REL g uiiHe) xlojx Hae} gz A

ofN ol

Apodemus agrarius

SIEL HIO|HA e o=, 3=, 2A0ISE
(S&F)
Rattus norvegicus(ZIZ),
M Hio|HA Rattus tanezumi (O42%]) AES M MA
O L
Laboratory rat(A&i& ) =240
===
Coap Ho[RA Apodemus flavicollis i
- (=22 =7) -
Clethrionomys glareolus AZIC|LH|Of 7
mata} biolgA et Vs g || |', =1
(28 2h) Ao} AME
Peromyscus maniculatus SIE} HIO|HA
EELECIN e oo Sotof2izt
(AEEF) HE557

%2

- A oF i w1, vofels ek wlolel gk wlolels SAplolels
(Amur/Soochong virus) 9} A vlolal 2z kel 918, ¢1% AR 1193 12
ol 7H HEC] ==

2AJo}

— 1996137 2006\8714] 89,162710] HALE|AL Q)aT, Hut 'HAEL- 100,000% 5.8
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56) Mo, U9 W 5RO WEATEE, SEYI H/oHA 1990:1501):15-20.
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=S 2ol URE Xz JFsEiLch

0>

Q3. HEALZISS A7I7t Ol= HE X|&0| ELIR?
Answer
HEALZIS0 HF/H S0 AR W2t C=X2h M2 1~3H7E X717t XEE=

Q4. S7t HO| YUSIH MEAL2ES0| 7t 5HIR?
Answer
ST/t U5 SEFQ MAXRL et Sez 2402 YMEANZIA0| B0l RY=0]
| 2- 28z 22 71540 0P| thiZ2ol S7feltte & + UsLICt BEALRERS
L0l B2 SohXLolM= 720t 2710 HlwA Bo| HESHH SHot X9 & 0= 51=10]
SOilM E== Tlsh X|SHoil M ZUSICH ZEE A7 EnEELint. J2{22 EfS0[Lt 47t
=] Af X

2ot 7l =2olM B MR7| S 2SS o 87 250 Tt OtAIE BiEA] 2ESI0{0f
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TE7|- EXIF o7 g8 22 X

(Murine typhus)

2|AR|OKE (Rickettsia tyohi) ZEHol| 2|5t

A
T
I
Il

E

0 Mg EydEd

o ICD-10 A75.2

e

Rickettsia typhi

OH7H|

II

FHEFZ HWFHE Xenopsylla cheoois)

o ZYE FIHEQ| it 70| 7IHSECE MIRE F2 Wl AV = oM 4ME
Salf ot

1-2%

0 4wy TE

— WEIEIRASH QAR YIS HOIKIEH WRIEEALIC) 23t

- X2 ZM2 55, Uy oft Wl 7E, 28S, wrl

~ olofl 22 x2lel JlpISES EASI0 F2 MR oLt Tt g

~ SH%1: Bixjo| 20~BOWIIR| CIBE OF A0~E0%0IN A B Qo) wizlo|
w32 x| S BRot HRE SMOR wstof HAH, 42
LiK| 87 i, S SIEHOIA Rkt B 1 Sl it Avfet
OlLt HBIEiol 2six| 243

- e SR S0f Al 2~32 Olufoll ANEIL XIZE O Bt A2

38.9~40°C2| EOo| 12~16Y7t X|&E
o DEROIN BBOR LA

0 HAN(ZH, TRZE)oIM R yoh 22l SF
0 2|=57| 2yl g7t 24710l HIstd 48 ol St
o AN, mRxZ)ojM S0| RTA HE

ol
Pl
r
o

I

=2
0z

o 82 M
— Flo] MAIS BIS(AZ XA,
- 2 A

HRIF2| MAIX| FHH)
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Part T. 2
7t "o
gJF| RO}t (Rickettsia typhi) 7F@ol 23F G4 a4 Agt
WM, W2 S Ve
Az el 714y £-41,

Lt, S| Rickettsia tyohi
A715= 0.25~0.3umx0.4~0.45mo | TH/d o= 4,
Rickettsia®| &3h= 1934 IHAo2 A2y 714
, BA,
3t AefollAl=

R typhi= R. prowazekii (HHIE|FFEAH 2} FEY, F7]
A7 = fAksh, o] @3 vh3-o8 7P 7hsshal npr|oPd = (Gimenze)
A

%
fex]
|= B

Aoz ARols MR Gy
A Slols Aol uhe- ol S6Tol s 3050l ApskaL, 2
SN 19 2 A T

9 5k, HRER AR Xenopsyla

Ct OH7HX|
1) =FS=0t 7R
R typhi= 37} &58 E(reservoir) &gk
cheopis)©] 7A] &S 3t
HiEE Hol= o2 38 2= A (Rattus

QLN

7) 2m
norvegicusRF g (Rattus tanezumi) S 71523 Folm, )37} ol 2wl wvia}A|

QF S =iolA =2l

N R
25
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TET|- dX|F o7 2y 22| XIE
[0 36] SHFHSE(LR)
ASIAL THENL—RE—HO7 [ —~4F)
e UA2 MRS sl =F SoIM o &F S22 MAXo| HX|LE 2A2{7(o]
- A2t SLH0M= OFF S0|Lt 7HH| Zoi| A2t
85 7z 10~14Y
T2 MAXN ol &717 s 71 HolLt RE S
e | X=20| gle™ 13 M JX7|E 7HK|LY, O|MEIEALE 5320 ZIS0]| 2l R3lsk=
47t EE
M= 23°C OlsloM= 67HE o4 & 4 1, 15°C OfstoilME 17HETIR| ME

2t ZHEH=64

Rl

FHES AFE FEshe DA 2AIRORt 2sf A=, b
B 49 dHE A

Ak = %A i

64) https://www sciencedirect.com/topics/medicine-and-dentistry/rickettsia-typhi
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71, 29| &465)

ol=, ofAloh, &, WAIR, A9 5 2t 7|9 AHoA FEAS B

=7PH, AEE WgEC] AlolE Holn, A1) 4] A B sl e Sile®

mi7RA| Q1 FeF FHFo] WA E= A HollA A

n)=9] A5, A AZF 3,000~5,00078 FE=E] 2R A Haizh Qiglon 2%

AARA ol AA7F % FAHE FY Al &8l 4% daE 2L, 22

FHES S8 giks, Ao}, ool AR Hily

of g} A Alee] Aol 8} 9Hof] WHgsllaL, ofzelr} Yl ofAjof ofg) - ARt
(I 18) 21M|7| YZEIFE M7 LA 2x66)

ofmz|7t  EHatE, of=YE|Lf, Of=, HAE, EZH(0t

-

o= oA ALQI 3 20}E|0F, Z=2EZ F|E2A OE|A
OfAJo} Oista=, QI=LAlOf, W, &=, L=, AZ|E7t Ef=, A== Zgjo|Alot

QMofLor | FEME, SF

olma7t | OfE, Uz, 2lHlo}

il

[33 37] 21M7] EZIE MA L 22

65) Emerging Infectious Disease. Acute Febrile Illness and Complications Due to Murine Typhus, Texas, USA,
2017;23:1268-1273.
66) Murine Typhus: Clinical and epidemiological aspects. colombia medica, 2012
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Fley|- MRIE o ZEY 2l X

L}, 2 5
19545 E] ZHA1E ARSI, 198749 olFE Z7io} s HHEsHe S
o 2008 87O 2 AHE K2 T o= 207 mko = WY F
(F 19) =2 107 YXIH stx} 2A815H2010~2019)
(e - &)
AMa(H) 54 23 41 19 9 15 18 18 16 12
ZJ—E 109 7F 9RAEs o] w2, Z7](23%), A-2(15.2%), FAH9.2%), 7E-(8.6%),
WAgstol, oje] Aok AR wA1O] A A% 3 BT

LA FAoRE WAtk A B
At AlAZ o= 109(21.0%), 11€(27.5%), 12€(10.7%)] 25
50t o] H85%)ollA ol WAy

1 A 12%)

A5 By
AR GA62%) o)A, d5d
a1, 9EFT AE A HEEE U

o]

Hejr oz BH04000] WOk,

9 2l W 9] 18%) 5 H Hao] S4o] F3sH ek, 3] A4 off7t
S SelEX) koe
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TIE7|- EX|F oi7f HEE &2 X

7t ZIEkE flet AAIE

A @Y, wF22)oA R yphi 2] 57
3|87 X o] FA|7F BV vlske] 4uf o)Ak 7}

¢}
AR, mRzAoA Eo] 1% A%

Lt ZAIKE x| &g 2

5127
O -
o ' - 5m = SR E0f &
HH%F%‘A'— T'_‘El %Jéy éo ( Q) i-lEl%7| (oo '” _I_O:| )
IFA/PCR 22e
ojExx| =
(x:;-lar) 24871 Ee Al
T1TOOo
AlHnig =
e B 2Y):
—T. HiH X =
Sk Al E SioH RSl se s .
Ak = : ST eawlex Y 4
EEEM' E; (5mQ) 07| :LA-|7| S PLY/ES
3%@—719— =Ho/ |+ T
(MIBHI2)
Sk 77
SioH ‘(’OJJ;H oAl Al
EDTA _
o XIEH (5m0) (S| B0 )
T g 8 Magsl T T
Fa—=raIN} a2
e _
10O

PYPAEAA IR, SRR B) A=
Welo] 2AE F 2-3U7H] A2
Az A A S5 FR0R AP 5 Yomz, AuA dA Auke SRleh] Sis

2
7z
27t AR eolof 3
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Part I. 2t

9] B3N A7F B RoES sk vige] el s o

AHEE G 45 Hof| ol 7P| upEo] of Ak} 288 wheA] Sl F

L FIHE A R

1) SUH

2) 22|

At AXFO] Bl Y ARo] AFAS ARETOY

3 HRiSE
RheEEo] Sl Holu AMgshe HHE% DF a5 Fe 2ol Algshe &
F71Ho2 FP4 YAE WAkl o
RhefsEo] FuSo] 7|4 A 558 oforegor n|gro] AEA7E TH-E ol
U= AlFE = Bl s FAlstolor &

67) AR A] WEA] Alopro] 55 opAlE Alsjstn, §- afoll B AbgStolof skl el Al Mg

Ve Fofat.
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Part I. 2t 2
6. YZIGn} UTIE|ZFAE= YA 2HE = USLIF?

Answer
5T 2eto| Qi SA2 H|RGH 20| 2L, YHMoZ WRIES SM|7F 71HT 0] &2t
O AMUSt= AR 25| EE A= UHKN JUSLICE
J8Lt X227t XHE 4R 55 dge=E TiERiE £~ QU] 2o Al&et X|=7t Hestct

Q7. WZIE 20X7t M71H AZ|A[7{0F BL|7F?
Answer

UTIE2 SR2REH A Tzl 20| glesz BXiE A2AZE

81 LIH CRAl Z2[X| EELm?

08, WERIZS B o
AHSWQF
ULHO R 0] WS U2 S0l T [ZE AXES HO0| XISE0f RS ChA| Z2IX| QoL
A BRIOIA KLHO| US 4 UBLIC
Q0. WXIHS X2 ol KON LABILIII?
AﬂSWGI’
= TAL 8T

EF(Rattus norvegicus)?t OWSF(Rattus tanezumi)7t 0| MAIGE

ot= Ze0| UsLCh

Ral
18
=)
x
|'|_|II
0=

1M3—



- xl=y| - MR o7 2

02

g a2 X

(Epidemic typhus)

2|AHIX[0FR (Rickettsia prowazekii) 40 oI5t SA1 YN zist
m g o Mi3g HETEd
o |CD-10 A75
x| Rickettsia prowazekii

o Afe| EL(body louse, Pediculus humanus humanus)

OH7H
HH o Jrizle| HEo|Lt of

0 Aol ZH 9| =0 4 U2 2lAXopt &4 TRE Sl F= 4F
=M, 25712 Stt 48k 7ts
0 STEF S OlLt KRSl HiEE YUXE SYSHH HF

6~15(EH 72)

ra
E

N
Hu

0 BN Uy
- Alst S5, W Ot Wt JA, 2850| UAP| LA

=

0 2l Xf2|9| 7IH2EE sAcHH F2 MX7t Aot Tl Sis

— 2 2 oY SEl2 U 462 LIEHH S50t HA=Z00M ARSI
AX|Z2 MX|T 2HIEO|LE HHIE o= 2SR 248

- o 2% & 2/ Eo| W2|H HEeft sHE

o s AZlE MOE, 7E2E

AH(EMNM R provazekii 22ISS

sl=7| ¥l A7t 24710l Histed 4ul 014 St

ZH(EH) oM E0| TRt HE

SAMOIZE, HIEZIAIEZ

rA
ra
o o

[m]

o
oln

A X|=

[m]

1~20%(XIZBHX| 242 HS 10~40%). S3| =0lojk &S

- ShgOlm Bz WRIEIEA SRP Gt A0 20| U ARY, ERiet
IS s
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7} &9

g/#R[ofaH (Rickettsia prowazekii) ZFF] ot G4 a4 2%

L}, HeX|: Rickettsia prowazekii

Ricketrsiaceac®| <551 MY 7148E& sh Aj2zd) FadS 7H

A7) 0.5~0.7unx1.2~2 5mo|™ ZH-S whr] 2ok

TR 27t RARSEARE Alaso] gl TR AR Ee ARn g oR
Al Rleh 4= qlal, M|z upgZof| b Kofe] F3lo] Hol= Bt =
AlrzEe] MejeZuj7hE 7L 9lom A Qo= Aluto] 9ls

Ct. OH7H|

1) S=S=1t 07|
AFe] E4 (louse) 7} miZA A& o
- o A B Aer dHA e
e WEoluy o7t iAo sl FF

2) £4

gAIR] ot HEE wUe of 3~49 1t FAX|oRES HiEsith AFERE

%
.
- §
T 4
3 m
N {7

(28 38] SU(+H)

115




H

I.

,

ZlEy |- MR|E oi7H 2 22| XIE
AYSIA} SAMBHEN Y- KIS~ AS)
B35t 20| DIZSIH 23°C 0[5HLt 38°C 0Ak] EZGAIS 0| H5I5HK| &
MEb 717E | 8
o] oF 302
- Af2to] &2 ol M5 OfFZ HH| MAl
MA| AE MA 25 30T WRIZ, 390 257t 3~4T B716HH CIE 452
SH7H= B0 Qo] 2 FMOt JisM0| 52
s =Ll wxmm 532 50 1Y TR 25| 533
== - B8 IR0 2T22E o/ AEst 4 gle
of, 4=
A FUolA B9 AHE & 1 A7 AAE B8 wU Y widEel soid
gA|R|olato] B &0z So7t ZAEw, ool EE o] vjdEo] Aol HAE
st == &
- FU7 AE Expe] @S SEskE A oA AR ool A% AL, o] oF
3~44 7t YAR|oRtS viEE
U] #iEolL) o]o] ujdE 59 B Hul =T olaf Aol AgEck 23
7t 22| gigt
AN o2 Aol 71 Aol uSIARl il B, 7k § AT
o AT
- A 207 Ao}, BEpo] AA ], H) B 2ol A qagsh
- WA E| AL 184]7], ZakA Folo](Douai)olA HHAYEIe] 63 Aoz 3
OlaRllols AR 282l 29lo] ofsf Goll G How )
2] oF 3uk o] B9} 3,300 9] AlgAL WAy
ofLjo} WlirA) o] GZojA] M E|FEA o]

- 22} AlAA

- WZHEE] o= 2
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Pat I. 2t 2

EPERSSAE

31 Fogolulelzt, opelrt, Fokzelzt, obxlo} 12 ofef
el EE A BY

Lt Y 348

—_—

1951 (6.25APH th2 3l) 32,2119, 1961 419, 19679 1% 2851, o] 5 BkAY
Hy gle

B AN o]o] FAl] 2L A 22 AniHelut ALAY

71 E=71

Agt TE ok 93k Wl 7|3 8% vRd So| 7kxly] wrAisk
ool Bl Ajeld] Jlelere East FS A7 Gout s ge
o e Wbl WEE g AU 62 7 kel BEw} ASololy
AFsto] AR AT ok, euteolu Mol WA oke:
HET, AR, 04, TE, o4 Bt Fo| Sao] Fukd 4 9e

o 2% F WA o] el Aehrt B
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7t ZIES

AAE MM R prowazekii B2 574

et DA IE

Fley|- MRIE o ZEY 2l X

o57] @39 FAPPE w7100 viste] 48 ol St

ARA@eIN Bol g4 42

Lt ZAREE 2| xhF 2

HHIZAL

ol
=
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[e]

118

A

=22 S8,

IFA/PCR

IFA

PCR

(EDTA E&=
Citrate)
Xe|lg7|

2 A" F
*3=7IRE ) 4c
2| & 2~4F LY
SISIN

R (E|EAe| 2, BAAeZ, FRHUZ B)



Pat I. 2t 2

7t =9 BIES 2610 2= MEo| 528!

AEAS AT s QAe B4 5o 8|, Mgl 714 Helsla st
= 210009 oF 10~128 F<2F gAY

@ 70T oJAlIA 1A7F o)A} AslAL

® -20CellA] 427 A2shd mEE AbHgH

olme] ARe|t AlE WS 3450 3 WA ALK

Lt Xt 2l Al

WA L WA AT, o2 Sol Y pie ABAE AHSY
B} EL HEAY oS ool 7|4
SRR} HEAHETE ofel AR Aol o] U ARRE 250 7 Y of Foj

ik Al Al

m1>
o
o=
E
;
2
m o
o

Ct SLe| &T & Al

vl Agto] AofEl HA AR AMgo] Hela
7} KA1 4= Gl ofE ok BB A vix|o] §j2lE, ok S)of Abmsin,

A BAlS) FRol 848k Aok Bo| ¥ eaiol Amy
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T=7 |- AXIE i) 2y
SUTIE|FEA= O ZHALDI?
2|FHIX|OFH Rickettsia prowazekii) ZE0| 2t 24 WM ASQIL|C
Q2. YZIE|FA= O Z40| RULIR?
FQBAM0| £5, Y 28 Z8E, ©Xl 50| UELIcH

o{ZA HFELIR?

#2| XIE

An swer

An swer

An swer
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Q3. YZIE[ZAL
SLlo| sl Aol LI2 2BiiRio £4E IRE Sof X2 Zee, 38712 S5t 4s
FhsELC,

Q4. LTE|FAE XZYE2 FAATIR?
Answer
SAOIZR, HIERM0IZR 5 M X2S FLICt
Q5. YZIEIFAE OfEHA offde & ALIL?
Answer
stAg Hzshll SAlske %ol ZRE,
Mol #5 S0l= 0242 AYIE sln, F7IHo= oF9| 24 AAg HEs



Answer

Q7. YTIE|FAE SXITE MI|H Z2[A|FHOF FLII?
Answer

ol SIS Apfsit 2| ZXPH niz TLsHK oo Za) th 2oz

=
2 Lo gl= AEHZ FE3100t

fol

r

UTEFEAT} Siioh 2K
KFE=[0] RAX| ESLICE CIZE 2R = FMEXR| 2, o

2=
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Part 1I.

I
o

Part

1) BZ=7|e BR

7)) ErleT|e] 2R 2|

A== F&A(Animalia), EAFSE(Arthropoda), 7|7 Arachnida), F=7]5

(Acari), A7 o= (Prostigmata), B2 =)7K Trombiculidae) o] &= =755

[e]
B e

Lh) "rlE7|9] BF

) A4 FAES SRS 1425 5150 o]2

Eltonella (Eltonella) ichikawai (Sasa, 1952) 0|8 =7]

Microtrombicula (Microtrombicula) kyongkiensis Ah, 1964 77472 =7
Microtrombicula (M) loomisi Ah, 1964 o}7]8FF 7€ A =7

Microtrombicula (M) miniopteri An, 1964 717}t el 2 =7]

Microtrombicula (M) pipistrelli Ah, 1964 Hutzu] 7249 =7]

Leptotrombidium (Leptotrombidium) gemiticulum (Traub et al., 1958) AESFE=7]
Leptotrombidium (L.) halidasys (Traub, Morrow & Lipovsky, 1958) %-2Hujel 1 =7]
Leptotrombidium (L.) hyongsunahi Vercammen—Grandjean & Langston, 1976 FAEE=7]
Leptotrombidium (L.) fulleri (Ewing, 1945) tFHE R =7]

Leptotrombidium (L.) intermedium hiranumai (Kanda, 1942) E7193=7]
Leptotrombidium (L.) miyazakii miyazakii (Sasa et al,, 1951) HE5EH =7

Leptotrombidium (L) myotis myotis (Ewing, 1929) ¥r3€A=7]

Leptotrombidium (L.) orientale (Schluger, 1948) E¥E R E7]
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TIE7|- EX|F oi7f HEE &2 X

Leptotrombidium (L.) pallidum pallidium (Nagayo et al., 1919) UEA=7]
Leptotrombidium (L) palpale (Nagayo et al., 1919) $¥EA =7
Leptotrombidium (L.) pavioskyi (Schluger, 1947) Wagx =7

Leptotrombidium (L.) russicum koreanum Vercammen—Grandjean & Langston,
1976 F=LEA 7]

Leptotrombidium (L) scutellare scutellare (Nagayo et al., 1921) SEE7)
Leptotrombidium (L.) subintermedium (Jamesom & Toshioka, 1954) o]2AtHYEAE7]
Lé’p[O[fOINbIdIUI]] ) bLIbpél/pd]é’ Vercammen—Grandjean & Langston, 1976 oj2]4gE2=7]
Leptotrombidium (L) tectum (Traub et al,, 1958) HAALA 7]

Leptotrombidium (L) zetum (Traub et al,, 1958) HHEEZ =7

Chiroptella (Oudemansidium) musca (Oudemans, 1906) o]g]&-2E X =7
Sasatrombicula (Sasatrombicula) koomori (Sasa & Jameson, 1954) Z=3|eHluAAERI=7)
Neotrombicula dubinini (Schluger, 1948) S-g|dA=7]

Neotrombicula (Arctrombicula) japonica (Tanaka et al,, 1930) AFFEA =7
Neotrombicula (A.) southardi (Kardos, 1961) gZulr|gz =)

Neotrombicula (A.) talmiensis (Schluger, 1955) o|ZER = 7]

Neotrombicula (Digenualea) pomeranzevi (Schluger, 1948) BRI =7
Neotrombicula (Neotrombicula) gardellai (Kardos, 1961) oFF€ =7
Neotrombicula (N.) nagayoi (Sasa et al., 1950) sFUEA=7]

Neotrombicula (N.) kwangneungensis Shin et al., 1990 FZE€3=7]
Neotrombicula (Polymasticula) mitamurai (Sasa et al,, 1950) o]g]52&dz =]
Neotrombicula (P.) tamiyai (Philip & Fuller,1950) S8 E€ 2 =7
Ascoschoengastia (Ascoschoengastia) arcaricola (Traub, Morrow & Lipovsky, 1958)
oE =Y

Ascoschoengastia (A.) kitajimai (Fukuzumi & Obata, 1953) thEFo]/jd A =7
Cheladonta ikaoensis (Sasa, Sawada, Kano, Hayashi & Kumada, 1951) o€z =]
Euschoengastia (Farrellia) koreaensis Jameson & Toshioka, 1954 ZAH o]l - =7]
Helenicula (Helenicula) miyagawai (Sasa et al., 1951) SHEE7)

Mackiena (Tinpinna) migratoria Nadchatram & Wilson, 1969 HAEA =7

Neaschoengastia (Neoschoengastia) asakawai Fukuzumi & Obata, 1953 ZRAE =7
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Neoschoengastia muncheonensis (Kim & Che, 1966) ZHA-LHA =7
Neoschoengastia paenitens (Brennan, 1952) 272 A8 7 = 7]
Neoschoengastia (N.) posekanyi Wharton & Hardcastle, 1946 ZulLe| L&A =7]
Neoschoengastia ripariae (Schluger & Zhmajeva, 1961) ZEAFLHA 7]

Neoschoengastia shirai (Sasa & Sato, 1953) ZA-LEA=7]

Walchia (Walchia) fragilis (Schluger, 1955) @ZF=EX 7]
Shunsenia gracilis (Ah, 1960) HTFo|REA =7
Shunsenia hertigi (Traub et al,, 1958) Hl&=HE=7]

Shunsenia tarsalis (Jameson & Toshioka, 1953) 2ARERE 7]

2) YTIET|9| el

7} HEI=7|0| Uk 7

2k YU E7]IH(Trombiculidae) 7} T3 2191 M= A o] Fo] odefA] gl
AAA ez de] £

37): 0.15~02 mmAE

S5EE SaTl(Apodemus agrarius), ALF|(Microtus fortis) ‘52 T HAAF7t
9 Zroln) 279k TERolE 71
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TE7|- EXIF o7 g8 22 X

CHUEZIET (L. palliaum)

EX|o| ZH HiHD(ERES)= AE2A0[1 11 20 EX|2E2 HSZU0ICKN-N-BNN), Zei[0l2=
AHDU0ICE EHScutum)2 4240| Ee| 2R 7122 $F2 712 HErt 27F 240l T,
2zimo| 7|H0j= X2 JIAISO0| LIQICH SHIRMAIR 2—12— 12-10-8-4-22] H{ZH0| EE0|L}
HImX o7} BiCh STHEE= 240|H SEHZE BE SRAus)S 7IECE o= 2 3471, &=
Of2lt= 2F 2874 O|Ct. 2} 7 F{Coxa)oll= 227t 171 LIQIeH, K32t 71-2= 71- S0l HUIsH
ULt HMFE FMelst M=N 2RE HO|L F2 SEX|H0l| 2xSic)

kX

L. scutellard

EGRI=T((L scutelare)

ZX[0| ZE BIHAEEE S 2E=0[1 1 2| FX|PS2 HiS=I0 FINAN-BN, Zeiols 2IEee
Olct & Scutum)2 42440l ORI FRo=2 o7t EofLiet 5 0IR= 20| EZoIH, Z2i=
7122 $220| JiZat 22 Mo m Zimo| JIR0= X2 JIIS0| gtk SHIZAAS
2-10-12-10-8-4-29] HiZ0| 2SO0}, SHRE= 280|H SHRE BS SR(Aws)2 7O 9=
of 3071, EZ Ofti= of 14710 IEt 2t 7P Coe)oli= 2=t 17H LIRlom, X832} 7PEm= 71 S0

PRl Tt HFEAR H Matlol] == 2SIt
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[122 39] 2 m7HE2 He™ E3

T8 uphE WAGRA=T(Leptotrombidium pallidum @y S=EH =7 (L, scutellare) s

F2 "2 =7]4(Genus Leptotrombidium)©| &31= 25

2 —

>

YS9 FAY Pat TER A G fAEE S| 947 Row

AAAE - Mekpatchy)Elo] 91e

YT EOF 9t BY SIH £5E JInkln bt 457 AU o

OLIBIEL, WA 5& AAIstol S0l A

S 5 T ANYRES Slsto) 23t BRo} e Rl 2 % e
S}

2guie) SlelAl, QFuUelE, BB e} Zo| Wit A%t O ofF




HREP7E AdE W o) 5 wjio]] Aot st 2AE et v
H

oot  FEE v ﬂ”’i o Stylostomeo|et gt

HZA=7|= Stylostomes E3f] 3~4Y 9 S3lE 22 &9 sh=y|, AREo]
[e]

Neeae Ll Ae SHEIE A HAlsh] AR F 3-6A2F o]

YAES|E 2 2, 7ol WA, sFa7lels Beel Akt ogtE

S0l WAISP] AlAkstel 109, 1190 7MY 9T BES 1Y

200.0 189.2

184.2

180.0

160.0

140.0

120.0

100.0

chigger index

80.0

60.0

40.0

20.0

0.0

[32 40] HTIET|9f AXE LMUZGBH X|F: F7] AN, &5 &F, 88 LK)

Ch) ZRIIBAIS Oi7H HEI=T| MEAL

BIAL o — £ — AAE — A — A3E — HROR
S RN ABRRARIAE

AGATE B VATEFC), BEDY o

3
.
HOHA AyEsH

ATt 4%0) Aol
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TIE7|- EX|F oi7f HEE &2 X

2 S, 018y, el

Cal, = Tl 2t 2(seta)

: L3 4(egg shel)ol 210l & o
% H2Hegg membrane)?t
ol IXI&ER, SZ0 =010k &L
=, S0l 20l §1S, Ctel= 0t
CIZE0IA &S )
&
: B =2rllMd Eoh= °
3

£

HAHE: HIZSH(FRDN), B2
(leg sheaths)LHOI| 4%+2] Ct2], S
£ =0, crelo) gLg, 22 9

HV

B Transstadial(TS)and
transovarial(TO) transmission T*

of Orfentia fsutsugamushiin

vector chiggers
45834, 30 20| =2,
Ao Ese, o|F 3 g *D

HI3AHE: 4| 2 A(FAID)), TE(eg
sheaths)LH O 442 Cf
CI2I0IT g8, 22 318

H2XE 28y, Cel 44, =

(28 41] HYSFET || WEA

L

|

AR, W, 25, FAH] 5 TR =0l 718k, AR 7Sla
(accidental host)®]

AAEE B9 2l

— AT A FRAe A 2AEg) A, SEUE W AR
— AR A) 47 5RO T B HHUEEAE] f30] WF SR

7FEE9~119))
7)%0 wE At
— AR SAI o]/ d
— dlto|uf B BRzuk 14/

2h) ERE7(et FE 2 7 MBS
CSI , E MAD| U EE
o) Sofl Z=2 7|M EfHof| ofs AstE
= _
= C N 2 2 52 Y AL MIZEZH £Q1

S0l F2 714



L}, BEIS| 2R

1) 2XI=7((Tick)2

Part II. & &

al AH

< O

E

| 51268)69)70)

Sk

b B |

7h 2X=7((Tick)2l 27 x|

FHI=7 = s EAAninalia), AR EEHArthropoda), P P(Arachnida), F1=7 |5 (Acar),

25l A=7 |2 wah, AA o2 =77 (xodiae, hard
Z=7|1K Argasidae, soft tick)2] 27i=2 LirofR.

7 Eo He(Metastignata) ]| &5
tick)2} =

L) ZXI=7((Tick)Q] E2

T A4 7122 23} 84 38%Fo0| o]

Order Ixodida FA=7]&

Eril=

- ——

Suborder Metastigmata 37]&ol=
Superfamily Ixodoidea FHE=7]4k3}

Family Argasidae

o

E

Genus Argas EYAE=7|4

Argas japonicus Yamaguti, Clifford and Tipton, 1968 2

B2E3EY]
Argas vespertilionis (Latreille, 1796) SalEH A7)

Genus Orobius 7V AR E7&
Orobius megnini (Duges, 1883) 7HAEHAE7]

Genus Omithodoros &5 E7)4

Ornithodoros sawaii Kitaoka and Suzuki, 1973 24z A)

FREY]
Ornithodoros capensis Neumann, 1901 ZEAEHAE7]
Family Ixodidae #A=7|3H54 33%)
Genus Amblyomma SEAA=714
Amblyomma testudinarium Koch, 1844 BEHAE7]
Genus Dermacentor FHAA =714
Dermacentor marginatus (Sulzer, 1776) JZR=7]
Dermacentor reticulatus (Fabricius, 1794) IEZY LA =)

Genus Haemaphysalis 1
68) 2018 H7IYEE BE
69) 2011 7|A=3} shegollV
70) 2009 FHEFAEEZHI4E FEH-A=T]o)

A= e

™ U
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TIE7|- EX|F oi7f HEE &2 X

Haemaphysalis aborensis Warburton, 1913 4337 =7]
Haemaphysalis campanulata Warburton, 1908 227932 =7
Haemaphysalis concinna Koch, 1844 wj¥e]mZ=7]
Haemaphysalis cornigera Neumann, 1897 539 A E7)
Haemaphysalis doenitzi Warburton and Nuttall, 1909 ZAj=] 32 =7]
Haemaphysalis flava Neumann, 1897 7|9 JR =7

Haemaphysalis formosensis Neumann, 1913 AF3 32 =7
Haemaphysalis hystricis Supino, 1897 1AMH]ZA=7]
Haemaphysalis japonica Warburton, 1908 ARSTHA =7
Hdenﬂdp]]y&d]l& kutchensis Hoogstraal and Trapido, 1963 HI|ZR 7]
Haemaphysalis longicornis Neumann, 1901 224w AE=7)
Haemaphysalis ornithophila Hoogstraal and Kohls, 1959 w7 =22 =7]

Haemaphysalis phasiana Saito, Hoogstraal and Wassef, 1974 SIAJo] 22 =7

Genus Ixodes ZAE7|4

Ixodes acuminatus Neumann, 1901 HZZRE7)

Ixodes angustus Neumann, 1899 ZFE7IE7]

Ixodes cavipalpus Nuttalll and Warburton, 1908 3190 ZFZIE7]
Ixodes granulatus Supino, 1897 FHIAE=7)

Ixodes monospinosus Saito, 1968 TR 7|

Ixodes nipponensis Kitaoka and Saito, 1967 EIHE=7]
Ixodes ovatus Neumann, 1899 ARSEZIE7)

Ixodes persulcatus Schulze, 1930 AR = 7]

Ixodes pomerantzevi Serdjukova, 1941 TFHHZAANE=7)
Ixodes signatus Birula, 1895 HZAE7]

Ixodes simplex Neumann, 1906 MR =7

Ixodes tanuki Saito, 1964 Ye)ZAE7]

Ixodes turdus Nakatsuji, 1942 1EEXZZE7)

Ixodes uriae White, 1852 vt HA=7]

Ixodes vespertilionis Koch, 1844 BFZAE7)

Genus Rhipicephalus B =74

Rhipicephalus microplus (Canestrini, 1888) X g|¥ZA =7

Rhipicephalus sanguineus (Latreille, 1806) S-JZ 7]
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02 HNE7|H 3% 45|

1 ool Bt A4
Family Ixodidae Z#=7)1}

Genus Dermacentor FHIA=7]4
Dermacentor albipictus Packard, 1869 =% (1]%
SAFHRE

Dermacentor silvarum Olenev, 1931

Genus Ixodes AT 7]4
Ixodes ricinus Linnaeus, 1758 7|21 &7

Genus Rhipicephalus B3 =714
Rhipicephalus annulatus Say, 1821 2%ZNE7]

2) EZI=T [(Ixodid tick)2]| AHEH
71 ERI=7|o| YUdtx] EX
= AES)E A 2 Aele] ge) Basie,

837 ZHE7]7HIxodidae) o] 453H=
| 3Z3ho] Harr]o] QlS(Guglielmone 5, 2010)

AR 2 8960 T(=HRE7| 23]
2 A E7|= Fol et 1~9mmAEeld, 3 oA =

37): B8] ke A
QA A9 1 Pk oF 2R A A SA9] A9 FEe) Ho}

217} WSk b2

o EE Mt & =

[:EI 42] xI-I| |:7|

S5 o, o, AN, AR, A
7 5ol 714

71) Pfizer Central Research
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TIE7|- EX|F oi7f HEE &2 X

S7] EoF It BN 43 ZIckelan Qb 457k Ak ) WAk

1

A W) Al g AE, WA, olietEa S Akl sFAR
A

A=Y FE ol o= 3oy 7]%?5‘}13}1 A oL, 2 5, AN,
AEFo], 79 5 & = HA o= 39

=9 SEe TS Hele o 3~ 70‘, O 710, 4452 1~45710]

(23 43] #FET| 52 AH EBLY)

(Haemaphysalis longicornis)
— SOtAO, &F S0 ZHRloHH 225HH
ZLHOIME HZXo=2 —E— gt
— HMHDIE7|‘ 7|.7t|- n:._ -I OE!
- YA 839 37|(°|—|—ir£3)._ oF 2.5mm
— U SXS0IAIM wA(biting)0] H1nE
— SFTS & Z=r (i, 7E S2l sz
e UAS

bi

Iro

72) AlOJR. 27k A7 A, 2014342
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[a2 44]

Part II. & &

(Haemaphysalis flava)
- ZU & L2oM F2 2
- F HNE 2AIETE 22 Y
- YA 8F9 FI|(FZE)= of 2.5mm
SFTS & Zl=r|ofield, 78 32l Sz
2 UZ

St

ol

(Ixodes nipponensis)

- U= Y oI FBXOE HmEt
— 3 B0l T7|(QFESY= % 35mm

1903~ B U, B RN e
USFFIET | HHOIA il o7t

SFTS & 2iEe| miisez UK ‘RA%

(Ixodes persulcatus)
=, UY=2 S otAolofAfe] 2tlHel = oK
Eez UK US
TLHOIA] 1992 HEAM|7tH 22l|0f 2UH9
ZX7t SR I=|UZ
AN MFo| F7|(FEE)=
U= ZEE AR

F 3.5mm

()3
=
ol =]
St =

(Amblyomma
= H L20IM F=
=L iIEch%%!

ol M=

testudinarium)

13—




Fley|- MRIE o ZEY 2l X

Ch ETEY || YEABEF TIETIE See=)

220] WolA] THA] THE AH|Q] 2320]] 7|45}
Z7](three host thk)E]——r n=

_, -1011

==
B3e7), Zﬂﬂ%;}?ﬂEJl% =772 AR o] IR=77) 35
7)ol

Z O = 55 [e}
Ak o — 8% — Y — UF
s L
k5% — o - §E — 98

— Su O SF
---> SFERE ol

ope 4] thElg VA glon, §53 SARIA E8 3 gujsle] A4%o]
O 4ET} FeEloR HESiL AIEo] HistElo] QlX) glot A%0] stk s
A HFE HF T 3.5 Fof ARk A\l Al B vlE £S

73) olgtd. YLFEE Aldwk A6 FET71E, AL 2005, (AHESA)
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A IO XRIE 7| Haemaphysalis longicornis

45 4A
Adult female

=] RRI=r19] Ard) Ry sERE AP AlRtslo] 7d} 84, 9]l 1040
BES UElle 2e= BalEo] 93y 5, 1992, I HEdR)

O 2 2leky A 2o Ol BEISTIE W BUMAHRTA7
| scapularis - o= 8% X
| pacificus - o= M2 X
| ricinus - == N, X
| persulcatus ARIFZEIE Y| U= =, Aot O
| ovatus = U= O
| nipponensis URFEIET| U=, 5= O
| granulatus HHURZEIET =, oot O
[ holocyclus - (=S X

74) AR 7kl ov‘i—ﬁ AlE] o AR A )
75) o3k, 2005, $JALES) Al4TH
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1) TI=7| dix|

TIE7|- EX|F oi7f HEE &2 X

P A 9 QHIAS WES] 45k, ofRloll: Felg 18] ALt
eVl B 7ISAE ASTHAIEIRENIA S17} AE)

7|5 A= Aol e 2jlstol ARl AR H SlE 23] 245t

At

DEET

Permethrin

Benzyl
benzoate

of7k2|H
IR3535

(IEE= A=

Ol0|=Z2I|RH|0|E)

2) et

=

A 715l

* 2~ 3AIZt M= S0t

- BFRIEL ADH, Q¢ 9! Al J2)0 =1t ) S Felst TR0 KipH
o=z X2

- T 0|9l sVt IR0l XME|=X| LR Folet

* |0l 21 XM2[5HK| Zolok 3tH, TX| 2|, 7170l XM2lst=E g
7Y E2 BIE U floiME ARBTEE X2lsH FACZE fls XO|
ZOoMm, HEA| 25 2El Ohg 288
c Z7It S JjnEaE EE o+ U= HHOI US
* 7o

Of FHOILI A0l HARZE =& Al allergylSS L2 + U=
AR THE|00f= SHES, EPA) AR HMiBlsi /US(0I= SES, EPA)

N\

§ tol| °'01A-| DEETR} SASHALE
}.

a
ML S22 TR 2 *2[E 4 ‘RAE Z57|T WIE 2 UAS

rO

* DEET2} RAISH 20 2
o= gl L=q} 9 FOIZ NIQEH mIE| XN AR Jis
E

* FEM 20 Ok ARBEICH

AR, ARR ofgdx|, ek i), A B 9 Ax] Fe
o o

59| WBE AASHIHAES] 9 ofEE AAe] o 24, ATEE Qi)
SFTS AP lol chek HRIE7] Bl 2AbE oA oo wHEol
2AO FAET|O] w2 TRAo] FOBR Bk 2 W Aeles 5

Zpgst ok wag
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0

HEAIR SO 77X (Gait ataxia or Sensory ataxia)y= EEo| =22 AMAnp/AMAe|nt
SN} AIZEHE ZAIE Sall AX(Ataxia)Z S0 I6H ZR0]| 7 |KHEHLICE 2tXio| ojf7|ES
ARG 4 Qg A MASHE ZAI| Ak|7|S0|AZAKCerebellar dysfunction EE=
Cbll fx) =2 FTN (Finger—To—Nose) / RAM (Rapid Alternating Movement) / HTS
(Heel-To-Shin) 52| &=2| 0jA0Z 7[xfEl0f YD SHEHE 2 M=51H ELic,
LR (Sensory ataxia)= A&t QAT EEZ XM|TFol0] SRIE ZR0)TH 7 IXKRILICE
TIXM(Tremor) = 27 HHE(Myoclonus)2 I:“:*Ql =2 ME/A1ERat QAT AIESH
INE Sall 21 = 2SS ERIst 40l 7IRHLcE

22 Dysphagia)2 EE2 22 Aldut / AZ2(nt QAT AZEZZAE AR50
TS SORIALY, HalmAL FAlof| Xt H|RRE

=

> ooy

nzu

-2ZHLevin tube(L—tube) or Nasogastric
tube (NG tube))2 Ssll FSAS MFlet JUHLL XHEelstnt oAt HokZatdAt
(Video—Associated Dysphagia Test §)2 Sall 21215t A0 XM= ELCt,

TLOIEOH(Dysrarthria)= HE2Q| 2 B[} AT FO{FON7} AT SHolst
B0l MFotH Ol= Al0{E(Aphasia or dysphagia)lt= CHE JHES 2 thaes| 7Y
£2 grxMo| AlZEHN OJAlOZ Olsf| @) 9| 29t I So| ojAtoz MEISt HIeS

TAGIX| Rsts ERE W7 [ck= AYLICH

=AIZ0MH|A24(Cranial nerve paralysis)= BE2| 2 LZ/ABLlnt OATL lilE

BAIE ARESH Of&f4z90] QICtL 24015H ZR0H| 7 IXHEILICE US F2AU = H 41F9
O[MRIXIS 7ISBILICE (. 221 /Il ARIZA(AZIGA, Alokd4a SO I AZe| oy
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TIE7|- EX|F oi7f HEE &2 X

OF HIRE AQ) / . ==2r Y
OIIREXION 5) / IV. =231~
AS) [ V. ARIA (E2

—~

IV, VIH L|AZ4o] ojAto= OISt ot S Il 0]2(2]
t29| OHZ0 IZHZ(Inferior medial side)2E2| OIRE

ro

et =4 = 39| £, Ol 22lo| Zzio|Alo|Lt M7 | 289
OlA S) / VI ZA=ZINIZA(CITO| 71Z(lateral) Q29| QHR2EA[e BA) / VI L2A1A
(OHHARO| §1&Z QH np|Lt ME oM S) / VI, 2AIZ(EA7 |s0|LE Hzbr |59

>

0|4K(Vestibulococclear dysfunction)0] 0] AlASZ QlaH HIZE ARQ) / IX. SQUFAA
(Gag reflex@| AA! EL= 7 |E Pharyngeal movement®| 0|A0| O] AlZOZ QI5H HIE=!
4 / X DIFAZ(LEERl AN ZAIE ERlsl7| of2i8) / X. HRAdE
(Accessory nervel| 0|22 07 27 52| 7150 0[40] U= E) / XI. SHLIA(S
232 0[40| ERIE A))
KA A0 H|AZA(Spinal nerve paralysis)2 EEo| 2 AlZual/AAeat oA} AlZdsH
BAE Aot SS0ILE AK| 22(e] DIFEE(Dermatome)0|Lt ZEE(Myotome)2
2ot ARSI fFer M AN |IAAS SRIGIE [ 7 [RIRLICEL 0] Bl 2 ZiEto]
H(spinal cord)F 22 AHMSE AlMSl=s A7ICE 7IFE 4 JUELICL
OJAIHS} = Q IXPEION Cognitive dysfunction)oiiA] 2AAHSE= Z5(Confusion / Disorientation),
MaKDelirium) S| EXPZ} FL| AI20|Lt MBS TRISHHLE =010 QNS HEFIGH= O
OlOIA EIEE5t OJAIMEHE LIEHH= 7402 Sixjo| =al AlElQt H|mSI0] BiX5| Shafx
HElE QofsiLict of= Mol AMI=Z8t oA fFo| Xi5iek= CHE 2J0|= oAl Melo|
SIS oofBiLC
A A 22 IS (Neuropsychiatric symptom or signye= ZAMTE FAMEIZA}
(Mental Status Examination: MSE)E A3i#5t 2L 0] IR EAIE ABHO|: 2254
(depressive mood), 2tH|=! Z0{Z(Neologism), 2K Delusion), EZi(Hallucination) S}
7 xhstiict,
GH(Seizure)2 SEA! LA 0| S B9l U HHC| Mgt 22 MARut oApt
b=

IXjo| & Hais =

o o=a= —I—Al'o

0

0 o

fob

JPHo|Lt, U 712 & AEe X seizure attack)s 211Gt

[

4201 7 [XHSHLICH,

ZAHEAL X5 22 3 I(Deep Tendon Reflexes)2 Eleto] &2 AlZdnl/AlZEQ(at O}
1 AAIE Solf AR7HIAR] Kot 22 SXIZ SISt A0 7 [RHRLIC AR

te| Xoh= Flaccid paralysisE AAGHH 0= StKfe| 20| SRS A1E 3 (Lower

Motor Neuron (LMN) sign)ollA| HIZES AlAlol= AZARILICE AEZAHIALS] SEI2

Spasticity2| SEI7ISES AAGHH 0l= SXte| Z2{20| A2SA1Z S (Upper

Neuron (UMN) sign)oflA HIZEZ AlASHE AZ4LIC

CHAHZON= SIXP7} CHAHS AAZ IHSH= SHO| Ol S2 AM0| US m (XY

SILICh OIS S0 YESA| 2Xt it S5 MG U= FR01 7IRHELIC

O\I
40

I
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o
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=
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ro
ro

S| CHE 2n|U= L1FSH ol 4740] Us EF 7 IR,
Iz S YULA= 4100 7[HHet SEE &AL Mg 27| AEe ERE T IRliSHH
Ol= == Q=27|Zs UWHEe Emet X[GHAL =2 20} 0FH0[0{oF §fLch.
ele g4

|0

= o= LIEY2 4.2.10] 7Ixiet S 22 J|EH HY S| 2oz Qs ofH
SR2| A=T|H0|IE 01'— I7IoME XL =T |Es 2 ekt 25t AE=
Y=ot EME 7 IR

EXZE ZET [iHEIEol 22l 2 HEE=E RARILLCL 2 He2 55| FET(2t
HEE A0 XMoo= E5H A ZH nFRl £ 4 Jes=, o HEHE
SA=2| H= =2 ZEXIC| AHIE CiREs Agd X2l Fig. EE tE/H SQEUt
0|2 TE =2 HMlHES Salf XA XiMS| SHEESE gLtk 2Xp7t A1ZsHH
Ol 25 4.1.12 O &=0| Z0|(stupor) =& 0[s10]7{Lt (0, @ S=0lAM 0f40

2 |

HAEINS B0l EiRfelo] R BiEM S ML REE 4 Qlons Hxle)
27et Eio] BEXOIA SRS Si &Qlsiof 7IRfeiLIct
SAMRIS JEOR Ot Bt 2 OXIKIS) 717t olofl ZRE of2 U Je e
Lt XIQlofl CHt W22 S8 D5 EAfslo] At
sHelofziol ZRE 2t Y 7ES5IR AU/ B2 010 M3 KISRIX] 7 KeBiLICt

UEION EAXISO] Ofcl ROA S OF, 24T, 421, 35, Ofg, BAES
So2 THEOR o S0i7ln] SO0t BIEA| SRISIES BILICY
S8ixt S0IM Exjet HIE REMAVE UK| GRS SHOISH01 TIAHBILICY

SIZAL ZUE SEiSH HERD HESE ZIE 2t FoIE T IXHELC

SPEA S BRI HEAD} YEAR, AR, BYEIE B m J
b

6.6 S0I\[Eoll= HSAZEARHO| 2 ZAE +&GkE 2FH0lM 2 2Xle| ZEE=| 7
FEof| thish = HotzAL =01 7|=5HK| Zet MR AfolLf Tl apgof| T

Mz} Of IFEollM EXtet 2AlE ff2ieel, T 2 KR, el 2E Hut S0l tis
HoIZARHO| £ = 2Rl ME LIE0|Lt 7 [EL Z=AL IFEE Soll =Rt 37t ool
LHE S& RS2 7 IKHEct
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TIE7|- EX|F oi7f HEE &2 X

© 7.1 FEZAL2 XL 4400 HESH S B 1R ZANEZEE 2 671E0|
dutet AFoIIM =X ZARBILIC

* 7.2 2AFEuk= 60| Xt S0l SR URS XISk Q00F & BiF AMEE 2RF
O| 2RZISEXI0f CHEH SZZAL ZuIRILICE. M2bA LESHE SR7E50| Si=X| 2o QUTHH o=
= HOREXIE 4.1.122] &= Ersio] 7 KistHL, siig HS= 7[RI

=l

1. CD 1. Tick—borme encephdlitis, Lancet, 2008;371:1861-1871

2. Tick—borme encephalopatnies, ONS drugs. 2005;19(12):1009-1032
3. Tick—borme falviviruses, Adv Virus Res, 2003;61:317-371

4. Tick—borne encephdlitis, Clin Infect Dis, 1999;28:832-8390

5. CDC Yellowoook: hitp: /Awanade.gov/iravel yellonoook/2010/chatoer—5/fick—bome—encephdlitis aspx
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Part II. & 2

7t EXIRe| 2R
1) EXIRo| 2RSS 2|

F (R, rats, mice, voles)= 534 0 2 HiH(Muridae)o]] &£oh= A~F 9 T HF7FE
st A5 (Vertebrata), Z-f-7H(Mammalia), AX|=(Rodentia)of] o=
FEwe el BAHoR AAR Solt $57E Ao Hejn nas
A e

A FRodents)= 353, 3895, 1,7009] Fo2 FA Ao EAsh= A
EGEE % oF 4008 AR5 1 2 oden & 451 91, 1 ofel 127}

30040] B SHOTE EASH ot BREY. o159 FEH gFAel

e et Holuh 49 zhd) J3kskA| Astoll 22t 144 B4 Gincisors) 7}
olo
=1

‘Paramyids 2} B2 220 HA|Fe AlgoRH e of 63TRd 7 L eAll(Palacocene)
S710) AR iRt 2O =R AR Z10R AR|AL 9lF. TESKE 7 ol
AFE5- ‘American Mountain Beavere} F-2+= Apoldonta 4:0] 5%, SR A4
AABIL Qliz ARl IR 2717} Kkort winlol) Aalel Zlalsiel (Hchochocrs
hydorchaeris)= 2 50kgel 23t

AA T ST, 258, =9, U 9 A4, v, WA FEjE Aokt
RS WER A3E BRo|n, i R, & du i, 25 1e1 ot

= o= = O o A L =
B B B 4 Ut A Y

5 =
il Aoz mie- FastA FEEAL e, FEAQ SHolA 2
AFRattus norvegicus), WgF|(Rattus tanezumi) 1231 AF(Mus musculus) 5
Abe] FASH ] A-Ssto] A= 7FAdF(domestic rat and mouse) S+
A A BilER) 0] A= o] QIA] 92 S=ato] A HEs HofAleAY:
QAR EE ofe] 2SN SRS SN, Tedoly 2] RS

WA AARTIH, AsE, B, A 5 5 dokA] e e 7S W= s,

B 3ol

oM,

193




TE7|- EXIF o7 g8 22 X

Order Rodentia Ax|=

jus)

A9 ol AWste] shiE dor|7= g 0131?* g4

ANA o2 AT, 2= de Tiv =8 I EYl 3715 S5
seA EQEEOR nlY GULE AT B 1%4 328 o=
H|H (beavers), AFFFF (muskrats), Z1Z2}A(chinchillas) 52 HjAk¢of o] &%|11
e AY =53 = AHF, AF, WAEWMesocricetus auratus), 711 1L(Cavia
porcellus) 18|31 AW (Meriones unguiculatus) 52 2|8H} §E3H4] H-tof| =7
FEsta glon, Aol ofdf Kol AHe W Aol AARE Agow
o137 3

=T
el ASHs MAFE SahSdunidae?t FHakMuridae) 12w
SRt o] 43 B0l A4Sk qlom, B0 Heky HEL FRE

Fel Edfl = ASS ovlek=t], oheF 2 shethdFatl &k 7=
H|&35te] SuF, W, FF £ A& (Insectibora)o]| £&3k= 250 tidjA =

1-34 HE me

e | 55

Craseomys regulus Thomas, 1907 CHEEF

Craseomys rufocanus (Sundevall, 1846) SR L

Cricetulus barabensis (Pallas, 1773) HIHESEF

Family Cricetidae Lasiopodomys mandarinus (Miline —Edwards, 1871) 2|2tz
|t Microtus fortis Biichner, 1899 ZHgt3

Myodes rutilus (Pallas, 1778) &E3

Ondatra zibethicus (Linnaeus, 1766) A&

Tscherskia triton (de Winton, 1899) H|ZHEZ|

Apodemus agrarius (Pallas, 1771) S&3
Apodemus chejuensis (Johnson and jones, 1955) HESEF
Apodemus peninsulae (Thomas, 1907) SSXC2|§25

Family Muridae .
Y Micromys minutus (Pallas, 1771) SIS

Fat

Mus musculus Linnaeus, 1758 AZ|
Rattus norvegicus (Berkenhout, 1769) &
Rattus tanezumi (Linnaeus, 1758) OHZ%
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Pat .22

=z
‘ ST

=
Preromys volans aluco (Linnaeus, 1758) SHECIEF
Family Sciuridae BM2Tt | Sciurus vulgaris (Linnaeus, 1758) HM@

Eutamias sibiricus (Laxmann, 1769) CI2HF

Family Sminthidae
H=Fat
Family Myocatoridae
wE2|ofat

Order Soricomorpha &A=

Sicista caudata Thomas, 1907 ZI112|10F

Myocastor coypus (Molina, 1782) ‘+E2|0ot

Crocidura lasiura (Dobson, 1890) <=2t

Crocidura shantungensis (Miller, 1901) ZHWHE|

Neomys fodiens (Pennant, 1771) Z42A
Sorex caecutiens (Laxmann, 1788) FF
Family Soricidae Sorex daphaendodon (Thomas, 1907) BHEAEIF

Xt
. Sorex gracillimus (Thomas, 1907) A|FIF]

Sorex isodon (Turov, 1924) ZHF

Sorex minutissimus (Zimmermann, 1780) TIOMEF
Sorex mirabilis (Ognev, 1937) 2%

Sorex unguiculatus

Family Talpidae SFCIFTt  Mogera robusta Nehring, 1891 FCZF|

L. dXIFel del H £

1) MRIZO| Al
R B4 — 716G — olR7IGF o) — EW|EF o) —

H
o=
A (10-125 o}, 1ot 7] 5 85 ol AF) — ) 229 whof 24

T

A 529 F o]
A

Ak F(Rattus norvegicus)- 8.8(8~10)1tH]

\d

ﬂH

o35 (Rattus tanezumi)- 62(4~8)n}2]
RF(Mus musculus)- 5.8(4~7)0}e]
SZ=F(Apodemus agrarius)- 4.5(4~5)0}]
g et ofEFIE 26, AHeF 19), FEHOF 29)
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Fley|- MRIE o ZEY 2l X

2= 54 (gnawing)

c}okst A2 (harborage)

W T2k 27 A2 A2 ezt
ot B5A

ool tat FAIol Bl 7t
a4

3) JhMZ U=

off

WA 2719 AH Q4 SAE ARY, o]
MAE 57Fe] Algt a9l

- 224 317 (physical environment): 7| o] LA
- & (natural enemy): ZA8], vfj, ¥ =

— ZA(competition): Ho]e} A1z =

o]F 7+ BAAME T2 F3ke] AA)

* 5o A ARG F Wollxe FA)

1) MRIE TR T
SAby
EAob A AEARAZ, e Ho}E

SRR
=

£

= e=fex]
=2

SIS
Abrt

q 3

Lo
;

ey

S
ne e
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5) Mx|F 22|

SR ol ZAX| Y THelA Fe) NALES Wt e nfe, #
A, 3 9 AR 5 el SR AR AASte] SRV A4S ol At
2AE 2ASH 2ol Fa3

£ B0I4 712 WAkl B A9l WA 7ot Fio) o5 FRe] BAE
sl WA 5 RS TR T BARGR A T

g e

A ] Y3l AAAIE o8t oPIFE WAk A2 tdA Sl
< oPE=A ABAQ! HiE = 7Fs/dol =oF A-85H7] o

ﬁ
_O|L
Ko
i)
r
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