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Abstract : Eleven shrews were caught from three areas of Korea. All of them were confirmed in the same species,

Crocidura lasiura. All of sera from wild shrews were examined by indirect immunofluorescent test against Hantaan-

related virus. The antibody to Hantaan-related virus was detected by 2 out of 11 shrews. Just 2 of 7 shrews from

BG area were sero-positive for Hantaan-related virus antigen and none from other. All of sero-positive for Hantaan-

related virus antigen belonged to male with antibodiy titer of 1:40 to 1:80. Two Hantaan-related viruses were

isolated in vivo and in vitro.
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Bunyaviridae2] Hantavirus'ol] &3l of2] nlolg A
ofl gJste] Yol KA FH DL AR Foll 9
sto] AlgtollAl Asbgict. o4 X| 5] Hantavirus 7+
ol g AT o G- 247 FHE H1E
o)at, &8, AZEZulrlo}, xadlel’, WAg’, &
agaplol, aelo| A" Telm FF! Folld Fs
o). 28y AR Y] Eng s 9 204 Y
Q1N B2l & 23 Crocidura lasiura®] $-334 284 f
7N o ¥ #Is ) et YAAE Felshe 4
ol QlelA FEHFE I Vero E6ot 22 =2]uief
AEEZo] o|&=H QUct. okWEFEF (Apodemus
agrarius coreae)”, A (Rattus norvigicus)®, tHEWH
F(Clethrionomys glareolus, C. rufocanus)" e} Zbk &

(Microtus pennsylvanicus)®ol|l ] A&t & AAE 2
£ Y99A7} Eelslo] 2+2F Hantaan, Seoul, Puumala
28] 5L Prospect Hill wlold] Aekar ww )gich. 3kH
FUol] BEFEs= oA FFEY F2 FES=E 9
ol A 9, M7 9 FAZE] Yelr} o] 3o 23 9l
opi7E Bz e ZU) A Aol ok wH & A
s, F& B F4A 29dell o g 25
25 =AlL of2E] UUAE Fel 3l Bx
&} o]},

Nz 3 9y

MEXHH : S 344 (BG, WG KS)oll4 F 110}
2|9] op gt & MAsksch. ML LeDUC et al'®]
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7148 el meby Sasiglon) Wad ARE A
Z&qct. 7rebks] 7143l Sherman live trap(H.B.
Sherman Traps, Tallahassee, Fla)E o] £3%}o] ofAlu} 3
£ AE V)98 dEueiet =, $5, dulalz] Aok
& 9l falslgith AEE wiFH = halothane
{ Halocarbon, USA)Z- o] &3}o] up 3t 3 AlAlol|4]
NE ANFsAc AL oklollA] FA] Ealslo] Ay
4lellA] Hantaan wloje]ol] csh A¥-g A3§sirt A
742 -20C4el R a5 Babsiich

E FE A3 v = AE e 7A E
2|3-¢ #A¢ chg Jones3} Johnson'®e] 7|Ed Wy
of wte} F& TEsIUch

ZEYFHAHAL : AR 5 GAHol4 Hanta v}
ol £8A S =AY Yslo] LeDUC et al'%o] 7|&
g uigjol wetbA] A AlAbsta, Y BLAY S
o|-gsled A5 Pt o|F s ZE3A,
Hantaan v}o]2}A4(76-118F)F 74417l Vero E64)
EE 7FAR Spot EEto| = F At F GYo g ol f
st AL 1:105€] 1:1,280u)7k] Ak 3] 4 s}o]
HAS o, H 3 34 wige] JF hArlR 3%
ch. g Aug>=1:209 w Al Zol|lA] o] WA= ¢
Ao HAsck(Fig 1,2)

HIO|HARE| : A4 55 (Spraque Dawlay, SDHE)
3 z2AulokA|EE o] B4 wlolg| 9] Hel Y #)
& AxHgo] 71Edh WS sl Fasiich 7wt
3| Zlgshd, A E okwFH A HAE ANHG ¥
HE Al 7 A=, A4, vlA) 70T el
Easlict. A48 sl MEM e E(F8%, PH 7.
0)o]83stod 10% RAHE e ohg AR 35UHY
ol % SDYES] EBZE 045ml¥ HFAt A
% 159 A3} ¥, 52 HEE halothane v 8 oh-&
A-g Helsled gArLE FA3 sl SDHE
ot 7hA) A EsA. AliE WAL == T4 2H
sted RS E ol 8slo] dlel EME EQ)
stgleh. ZAvjok-g o] 838 wlole] A9 Hel= #H] F4l
g SHABA o] FAH Vero E6 AFol HF3t
o ol Aljuleh 14Ye] ZFoksll-&all, -4 343k
W& o] &slo] ulol2| A9 AEAWY F4] o] R E EQ)
srdeh(Fig 3,4)

d o

3 2 tolele) ohUAE T Al AdollAl Mg
gek(Table 1). AT deulel 7hel 20}el7} §28

A 9 vlo)H Aol whEslel. BG A HollA
ANZE dFulel 7He-d) 20leivt FAE LGsln Q)
glo, 1212] WG} KS A Hoil4 A3 5] w3l
At WA A gtk g okt e vebhle WA E
< 77} 1:402F 1:309] GA7LE 4£F38 ANt

N2 E opBWH = 25 Crocidura lasiuraol] 4212
o} 2135 W] = fANE SDYE| HEslo] Al
sl o AlFE A7HE FAsled HAaHE Table
209 vyepigic}. of2] E-al®l BG-1F+ 1] AlchellA
1:409) A7, 29} 3thollA] 2+ 1:80, 4theliAf 1:
160 z8)a 5t AlHolA 1:809] gA7rE Vel
o}, BG-25E 1doA 1:209) gA71E, 2uhollAf 1:80
a8 3.4,5tholl4] 1:409) sAl7HE JeERICE. 1
0] 2] 2] Aol WA H oA ] w2 FFH SDY
Eold e syt 3R] gt mi Al Afel] 213
g SDHE HE T AHE Foll F9] EAf| oI35
st vk 1ol RE 38 A4g 4 it
57 A9 zAA Y32 A oMiwFZRE HHE
A ste] TE FAIHE FFY SDHENA B3
.

Table 3-& =AW FAHEE o] &3 wtola]x Hel A
#I-E vebH o)}, BG-15 4th7bA] AEANA ¥
ek Hh-gol disled A4S UERH o, Sthel
A BE] oFgubs-& Hich BG-2FEw 4dlolA] e
okAuke-g veliel. vlole 2ol ZAed Ml 7
Ay @A ol g3lod AU w MZAA
7-ge] o] FAF At

I &

334 238 Bunyaviridae®] Hantavirusol] <3t
of ] dlolfioll osle] HQle] He AW o= ok A
x]Foll sted AtollAl M}, 2] AT
ZAs ofAEE W okdel B Ve} ko] 32 7}
3% ol 5 Ao Aslaty ol Heidd < ek B oash
ek Lee et al”2 ) obA AX{F-E A shed Al
Bo 430 =43 v}, 52ute)e] Crocidura lasiuracliAl
25 249 A Basisivh. L@olA] #zl Ao
o3t GgrzAe) vl go] ofe] AAA xRl P B
SAsre B aslded] Clethrionomys spp.2] #Hlel A
o] BAEAY. ABLZ8FolA® Apodemus
spp., Clethrionomys spp.#lollA] 39S AEslglich
Traavik et al’2 X Zgjololl4 S E¥ el et
e z2ALE stod Clethrionomys spp.7} F8 A
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& #Asich. WA N WA ok AFFEell
&3be Sorex sppolld UL WAHUS ¥
Crocidura spp.ollXl= B91g 314 Z&tsicth. Gligic e
e fageiulotela] 2 Fol] 7hed ) Babe} op4
AAFoA BA BEF 2AHREE Apoderus spp.
Clethrionomys spp., Microtus spp., Pitymys spp., Sorex
spp-oll A &9 HEstl .ot Crocidura spp.oAlAE 7
23} E5199c}. LeDUC et al'®e -12jo]~9] Rattus
spp.ollA] 2ak ol]al HF ok AR Apodemus
flavicollisol ] A AEHAL SAFAAE B2
2 E31%ch. LeDUC et al* x| o-g A 2)3k Al
A 7+ Ao g2 2E] RolA A2E-B(Bandicota spp.) S
E4e ob A EE2] HAolA B Aol it A E
Tk Qe A9H EEE gsiqde. w54
Yanagihara'= $-8Z<Ql Rattus spp., Microtus spp.,
Mus spp.ot 72 of AR 79 84 8 Hol g
A Bk Ay, dEHE 24850t o] 42
Hage] JUgue #lE, oHFAXF sHEdl
Crocidura lasiuraol 2)3+ ARz} 754l sl Al
gk AFsta A ¥ Yolo] HAYS ot £ =All
Al & AL o} Fulele] ok Crocidura lasiura.
Table 1. Immunofluorescent antibody to Hantaan re-
lated virus in wild shrews in Korea

No of No of
Areas .

tested positive
BG 7 2
WG 3 0
KS 1 0
Total 11 2

dlA &N EA7} =l e 2 A e B Ay Hs
of] Fod3hg AN} Bl & A g dijsle] A=
AE A3ichd 32 A 83 oAl Crocidura lasiura}
B2 Azte] BAI7} P 7o A8t Lee et
al%o)] oJ3led ok MEZEZ (Apodemus agrarius)} ol 4]
HAAE et 22t EE o] 3ol Haleh
o|%2  lee et alo] 2s}o] HFHF(Rattus spp.),
Yanagihara et al*ol] 2jsto] 543 F(Clethrionomys
glareorusyoll 4 nlol@ AE Eelelgldh. Lee et al” 3}
Groen et al®& zZ|ub]-g o] 8s}o] Clethrionomys
glareolus25€] Hantaan vlo]2]A(76-118F )9 &
4o g b2 WAHE Z)ele) Lee et al*E 72k
ZF(Microtus pennsylvanicus)d] #HollA A& HEF
8l ZEHEHE o] 8ele] wle|l2F Felsiich
Lee et al®o] u]Zol|A AAF of P4 X Foll A g9
BEZ =A3|5L, Microtus pennsylvanicus 2 FE] 28]
8k Procpect Hill vo]] 20l thale] 484, Ee 3}
B AdE BRasigd. B 24 AFH oK
Crocidura lasiura®) =} $-#4|4-8 SDlEo]] 2 H HFE
3}3L Alisl 2 Z A HantavlolB| A5 $a)sigic}. =23
wjokg Eoll Felgt vlol# kel oigt SAEHA, £
383 BAdoll A= A =AF o).

OF WA FFES X} ofAEES] FS FEs=
el A= HAZEE 25 P43 FAEY HelE o
B3 whyo] o] §5o] g}, Kuroda's Fufol] BE
e oA FE (RS, uF TS AYT S
Heg olgsld 6% Crocidura spp.& Ristch.
Won# Woo'’9} Woon*& AFE, AL, AF 18ln

Table 2. Immunofluorescent antibody to Hantaan related virus in SD rats after inoculated with field inoculum ac-

cording to passage levels

Passage levels

Animals Species Sex
1 2 3 4 5
BG-1 C. lasiura M 1:40 1:80 1:80 1:160 1:80
BG-2 C. lasiura M 1:20 1:80 1:40 1:40 1:40
BG-3 C. lasiura F 0 0 0 0 0
BG-4 C. lasiura F 0 0 0 0 0
BG-5 C. lasiura F 0 0 0 0 0
BG-6 C. lasiura F 0 0 0 0 0
BG-7 C. lasiura F 0 0 0 0 0
WG-1 C. lasiura F 0 0 0 0 0
WG-2 C. lasiura F 0 0 0 0 0
WG-3 C. lasiura F 0 0 0 0 0
KS-1 C. lasiura F 0 0 0 0 0
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Table 3. Serial passage of field samples in Vero E6

Passage level

Isolates
2 3 4 5
BG-1 - - - - +
BG-2 . . ] . .

$EES Sl RIS DA AFETE oY
3 SAZ Rulel wteby £8 FRaAE 259
Sorex spp.9} 6%-2] Crocidura spp. & H1&gch. Won
7} Woo'"9} Joned} Johnson'*2 A&, FAF HAF = 3
W 7 Aol 3D Crocidura spp.& <F 6 Fo2
BFatel Btslieh. Corbet® 2 2183, Fo0F e
&3 Aote) Fo whE Aol % ol fetel REehn &
o, A, VFE R ofAlo} B3 Aelel] BEahe
149} Crocidura spp. & Eastch. B Ao e
0 A 2ol asho] ohYTAS Ak £ 8 B

). ©hA) & Futo] B =AoA AAHAREH A

AEe Barh A FASE 3 5% A BE,
BT ZogrE] MR HOZ Hol Crocidura
spp AFAQ EEYPE 4+ ik

4 B

Sl Al A F(BG, WG KS)ollA] 11ut2]2] of+ju}
AEZ A5}, RS ofiatH B nE ko o]
Crocidura lasiuradl] 48}k, 7204338l 4| 48 o} &
3 A Fhutal e Crocidura lasiura 74 Falalol A 4
B Aol R FAE AEso AR )
403} 1:800|¢) o™, 5 F9] Hantavirus7} —1—3]549;1:}
Hals) upo]a] 2ol i3k 3hUehA . Zal #13E A Akl
djs 247} Sa) AFol .

Legends for figures

Fig 1. Immunofluorescent antibody to Hantaan virus(76-118 strain) with positive reaction.
Fig 2. Immunofluorescent antibody to Hantaan virus(76-118 strain) with negative reaction.
Fig 3. Fluorescent reaction of field isolates(Hantavirus) in Vero E6, positive.
Fig 4. Fluorescent reaction of field isolates(Hantavirus) in Vero E6, negative.

— 150 —



®

guEH

Ho

. White JD, Shirey FG, French GR, et al. Hantaan
virus, aetiological agent of korean haemorrhagic fev-
er, has Bunyaviridae-like morphology. Lancet 1982:
768-771.

. Tsai TF. Hemorrhagic fever with renal syndrom:
Mode of transmission to humans. Lab Ani Sci 1987,
37(4):428-430.

. Lee HW. Hemorrhagic fever with renal syndrom in
Korea. Rev Inf Dis 1989;11(4):864-876.

. Yanagihara R. Hantavirus infection in the United
States: Epizootiology and epidemiology. Reviews of
Infectious Diseases 1990;12(3):449-457.

. Chumakov MP, Gavrilovskaya IN, Boiko VA, et al.
Detection of hemorrhagic fever with renal syndrom
(HFRS) virus in the lung of bank voles Clethriono-
mys glareolus and redbacked voles Clethrionomys ru-
tilus trapped in HFRS foci in the european part of
U.S.S.R., and serodiagnosis of this infection in man.
Arch of Virol 1981;69:295-300.

. Gresikova M, Rajcani ], Sekeyova M, et al. Haemor-
rhagic fever virus with renal syndrom in small ro-
dents in Czechoslovakia. Acta Virol 1984;28:416-
421.

— 151 —

10.

11.

13.

@

. Traavik T, Sommer A, Mehl R, et al. Nephropathia

epidemica in Norway: antigen and antibodies in ro-
dent reservoirs and antibodies in selected human po-
pulations. ] Hyg Camb 1984:;93:139-146.

. Verhagen R, Groen GVD, Rompaey JV, et al. Oc-

currence and distribution of hantavirus in wild liv-
ing mammals in Belgium. Acta Virol 1986;31:43-52.

. Gligic A, Obradovic M, Stojanovic R, et al. Epidem-

ic hemorrhagic fever with renal syndrom in Yugosla-
via, 1986. Am | Trop Med Hyg 1989:41(1):102-108.
LeDUC JW, Antoniades A, Siamopoulos K. Epi-
demiological investigations following an outbreak
of hemorrhagic fever with renal syndrom in Greece.
AM ] Trop Med Hyg 1986;35(3):654-659.
Shortridge KF, Lee HW, LeDUC JW, et al. Sero-
logical evidence of hantaan-related viruses in Hong
Kong. Transactions of the Royal Society of Tropical
Medicine and Hygine 1987:81:400-402.

. Lee HW, Lee PW, Johnson KM. Isolation of the

etiologic agent of korean hemorrhagic fever. J Inf
Dis 1978;137(3):298-308.

Lee HW, Back L], Johnson KM. Isolation of han-
taan virus, the ethiologic agent of korean hemor-
rhagic fever, from wild urban rats. J Inf Dis 1982;
145(5):638-644.



14.

15.

16.

17.

18.

19

Yanagihara R, Svedmyr A, Amyx HL, et al. Isola-
tion and propagation of nephropathia epidemic
virus in bank voles. Scand | Infec Dis 1984;16:225-
228.

Lee PW, Amyx HL, Yanagihara R, et al. Partial
characterization of prospect hill virus isolated from
meadow voles in the United States. | Inf Dis 1985;
152(4):826-829.

Kuroda N. Korean mammals preserved in the collec-
tion of Marquis Yamashina. ] Mamm 1934;15:229-
239.

Won PO, Woo HC. A distributional list of the
Korean birds and mammals. Forest Experiment Sta-
tion, Institute of Agriculture Seoul, Korea 1985:88-
90.

Jones JK, Johnson D. Review of the insectivores of
Korea. University of Kansas Piblications, Museum of
Natural History 1960;9(22):549-578.

. Corbet GB. The mammals of the palacartic region:

a taxonomic review. British Museum (Natural Histo-
ry), Cornell University Press, London 1978.

20.

2].

22,

23.

24.

French GR, Foulke GS, Brand OA, et al. Propaga-
tion of the ethiological agent of korean hemorrhag-
ic fever on a cultured continuous cell line of human
origin. Science 1981;211:1046-1048.

Xu ZY, Tang YW, Kan LY, et al. Cats-source of pro-
tection or infection? A case-control study of hemor-
rhagic fever with renal syndrom. Am | Epi 1987;126:
942-948.

LeDUC JW, Smith GA, Childs JE, et al. Global sur-
very of antibody to hantaan-related viruses and
among peridomestic rodents. Bulletin of the World
Health Organization 1986;64(1)139-144.

Groen GVD, Beelaert G, Hoofd G, et al. Partal
characterization of a hantavirus isolated from a
Clethrionomys glareolus captured in Belgium. Acta
Virol 1987;31:180-184.

Woon PH. Illustrated encyclopedia of fauna and

flora of Korean mammals. Samhwa, Korea 1967.

— 152 —



