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e The methods for diagnosis of iii"RS, Isciation of Hantaviruses f{rom
" man and rodents, intraspeciiic cransmissicn ol antaviruses in rodents
1 are described previousliy.

There were 700 cases of HIFRS In Korea in 1966 and recentiv no. of
HFRS patients are increasing in urban citics, and large epidemics of
leptospirosis and scrub typhus were occured <during epidemic season of

R o — 2 —

Hantavirus, 68% of 196 Apoacmus mice, 6 out of
of 139 house rats were seropositive against R.
of 230 Apodemus mice, out or Microtus mice
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were seropositive against L. interogans.
and rapid seroepidemiclogical tools for

Turvey

HFRS. Seroepidemiologic survey of wild rodeat showed that 14% of 230
Apodemus mice and 30% of 157 house rats wore seropositive against

8 Microtus mice and 5%
tsutsugamushi, and 9%

and 21% of 139 house rats
and Elisa are sensitive

of HFRS and PRNT is speci-

fio test for serotvo.ng o JAnancavirvrus iarfeccion and IF, Elisa and PRN
antibodies persisted 17 vears afcer ilincas
== A near Jglobal istraioution of Lantaviras was demonstrated.  [IPRS
ratients infected with 3coul virus occurca in ondemic and non-endemic
aroas of HFRS and the most chuaraecteristic olicical features are fever,
headache, strong abaominal sVapToms, hepLo.c aysiunction anc milid renal
dysfunction. Five strairs of Scoul viras wore solated from urban rats
caught in fiong Koac ana S.acapore and thue ..o Lios are a litcie different
antigenicaliy {rom prococyne Sedul Virus oo/ /Ly 5y monoclonal ancionoady
ASsay.
Abortion ol a < o vastical transtossion of
in a was documented sorologicalily

itantaan virus
ana pathologicaily
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SUMMARY

In 1986, there were 706 cases of hospitalized lPKE
patients diagnosed at our laboratory in Xorea, and 166 and
10 patients were ROK Army and US Army socidiers, respectively.
No. of HFRS patient in urban areas of Seoul 1s increasing
every year.

Large epidemics of scrub typhus and leptospirosis were
occured during epidemic season of HFRS and numbers of
patients confirmed at our laboratory were 215 and 64,
respectively. Field mice and wild rats werec reservoir hosts
of HFRS, scrub typhus ana leptospirosis. 14% of 230 Apcacinus
mice and 30% of 157 nouse rats were seropositive againsct
Hantavirus, 68% of 196 Apodemus mice, 6 out of 8 Microtus
mice and 5% of 139 house rats were seropositive against K.
tsutsugamushi, and 9% of 220 Apodemus w.ce, 3 out of 8 ricroius
mice and 21% of 139 house rats were seropositive against
L. interogans.

A near global distripution of Harzavirus was demonstraced.
HFRS patients infected withn Scoul virus occurs in endem:c and
non-endemic areas of HFRS and tiie most characteristic «i.nicail
features are fever, headache, stvong abdominal symptoms,
hepatic dysfunction and mild renal dysfunction. Five stra.ns
of Seoul virus were 1solated from urban sats caught in Losa ¥
and Singapore and the strains are & licvle aifferent coc.aorna-
cally from prototype Seou: virus 50/3% Ly sonoclonal anv.iooay
assay.
Abortion of a &tn month old fetus Guwe co vertical
ssion of ilantaan virus in a precnant woian with HFRS woLs
documented scrologicaiiy and pacnologica..yv for the {firsc

IFAT and Elisa are sensitive ana rap:a seroepidemio.ov.ical
tools for survey of HFRS ana PRNT 1is speciiic test for sovo-
PRN antioouics

COGaism, —

ot

typing of Hantavirus infection i, Elisa and

persisted 17 years after 1llness.
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the investigators .s) adhercd to the "Gu.«ce for the Care
angd Use of Laboratory Animails," prepared v the Committee
on Care and Use of Laboratory Animals o7 tne Tnstitute of
Laboratory Animals Resources, National w~eoscarch Councii
(DHEW Publication No. {(Nia) 78-23, Revised 1978).

In conducting the researcn doescriodd ..o this repors,
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Cpveme
-
During the Xorean war more thnaa 5,200 United Nations
troops in Korea develioped a rarce aemorrnagic fever whicnh
attracted woridwidGe attention (1j. S.iioe c.on it has been
known as Korean hemorrhagic rever (KiF);. Trnis disease 1s an
important miiitary proolem decause iarge epidemics have occurred
among soldiers during severai wars. Morce tnan 12,600 cases of
epidemic hemorrhagic fever (LEHF, occurred amon g one million
Japanese soldiers in Manchuria (2} anda several hundred cacses
occurred among Russian soldiers in the Far East (3) during
World War II. Several thousand cases of war neparitis,
clinically simiiar to \LH“LO/VLULQ GoLlieniiaca (NEj, were reportec
among Britisn solidier. stat 2N Flanders auring wWorad war
1 (4), and about o cé : occurired amony German
soldiers in Lapian a SoUuGes L via during wWoria
War I1 (5). About ;000 Cases i war nednvitis clinicasiy
similar to NE were descrionéd 4.Ong Nortaers Armies in the
Americar Civil war 8 > Yo ; —-3 to 900 persons
are hospitalized annua eLne and about ohe third
of them are soiaiers. .. 4,000 cases of FRS
in China in 1986 witih 7% mOTrcatrity, «ana b.V;Lal nundred cases cf
HFRS occurred in otaney councrios 00 As.ol 7 ;
CausSative agent wao JLUst QL oooi e lu . L4
B) and LsoLated Lo SEULONCs anh VT
of Khr nmas beon ProaGd N
and 11 was naned LG
TUNS aLOnBG (O soTh -
Antigenic, coneolo : InGica s AT
HAnLavVeras oo w0 new N \
close ot iologioas oo L O e 23 SaL ana
RS o M, Yo L4 GCANGLIOAVIG Wl L Tco e Jaoan
and Caina (9,.6,107,. . AT WOV ALY U5 . e
neeling Lo VOKYO, 196l Ceoon VL Chean PRI
diseases wita Gl lerfent nanos WOl Lo Lo U e
“rhadgic Vover wica Keadl SUnaGrone ae T e
Ap1IACTLGL OG.C SUrVEeYS 3R0WeD TAGT L LIavioon are WL Lhws
10 LRe worilG.  ANTLDOGY Svaailisy Gul UGN L a0 Suimdan
WOre GUMONSLYaieG on Do Al ean, IS S ey,
BOLivia, 3razil, Guao0on dod oot O T o ra s Ao e ey,
;’1,22,L); iy . [ f‘:1~k';’ . (NI
aong Kong, , , L, : I ' o,
At rasSnNeCiTIc CSAnSIANSLI0Nn O LGSOl Tl .
125) was Shown anG Al oCTion GUC IoUo
360 days after iafcoTion, wWai.0 LUy © Giias 4
eXxcreted in UYind dna SaaaVa, Gaee cad oo e et Iow im0 -
Wat1on of eCtoDarasi:tes L Valols TG e e L WAB O o s
Tnfection with tantaad Vidus i ; ) YOS S aent o un P
{26}, but 18 AS80CIawcG WoCh L Ve, G Oaud s a, aymbtams Ln L a0
o severe [orn ; P OREUIDETE S ST S GENCIVUCR N NIV
are mild. L Unud oy DrOGLCOs Ol aid oL ncase, vut e w0
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* Year forces soldiers CivViliians Total
1951 327 ... ... 527

i 1952 8353 ... ... 533
1953 455 . P 455
1654 307 .. L 326
1955 20 ... .. 26

b 1956 23 26 . D4
1957 e L ... e
1958 5 e . 20
1959 79 &7 .. PR
1960 10 185 ... 165
1961 27 34 . 506
1962 29 51l ... 340
1963 iy 257 ... 268
1964 2 205 . 244
2665 GG a1 G N
19606 Su Ry R
1967 5l ¢ L 53
1568 25 i T
) < L o4 5 N
29730 L5 N _ DRV
1971 z ; Tl
197z Y SRS - 339
1975 G LT 478
1974 y 2l N G 27
1975 : 570 K 397
1976 e LY
1977 ! z 536
1974 L " . I8
1979 . Loz . 564
1980 N Gz L Zhe
1955 Z L6c T 547
162 ) P o 5014
1983 > e N 5065
1984 ‘ PRI . 730
19235 7 iHY B 687
LORY T Th6 700
Total 2,549 5, 550 b, Ul ;4,300
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Table 6. ‘ N o
Occurence of [iFRS patiencs among ROKA sosG.ers in dilierent
areas of Korea in 1986

Name of area No. of patient Name oi area No. of patient

Seoul city 1 3yux e 1
Kyunggido, Dungaucheon 1
Pa-u 32
Pocheon 19 31
Kimpo i6 Indc 3
Yeoncheon 11 wnacneon 7
Yangsu 7 Kosoony 3
Kangwha 1 fionycneon <
Koyang 2 Vand . N
‘ Suwon 1 WnoonGsaeoag Z
Kapyung i S s .
Whaseong 1 KimwNno L
)
Shineung 1 Lanseong !
Ilsan 2 Sokcho i
Songchu L Ciaui”creongnar
Incheon - ‘
Duk jeong 2 R
Wondany " 7
) X
Icheon i
Pyungtaek " N

Total: 166 patients




———

)
I 3 0¢ sty ‘
Z ¥ ‘ -
7402/ g0, BE/ DT (el SR ST
GSE/98 1 9/¢ Vesv e GTe /091
w S0G/ET¢ 02/6 D i
Dot/ $/0 C A
4 Lo 1,/5¢ v ! PR A
R3/VI A S Sl
G0T/y¢ (/0 s P
66/v¢ /0 L cw
6/z¢ £/0 €L/ 51/ 1
‘ 0L/61 /1 3,7 L9791
15/8 0/0 v/t Ly/7L
8G/11 6/0 AV G010
ECT/90 1/0 91/ 41 YIL/0¢
C tevon Auag sn Zeay sow Cuetiracy
o IMQ‘C.MW Wxﬁunm ‘w.,i.w U.uzh‘\mn,ﬁ“m. E.‘Olhw CLQm ‘.T,:,w)_, S 10 ML

986 [ UT P3Oy UT

E3I0) ‘S9SPOSTQ [PIT;, 40I <INITISUT &)L I€ $3UadTIed aucip
Y3ITM I34321 DTHRUIINLD,] .G SHSED pHILJUol A{1+olL0To108
- iy

o~

—




W

. ‘ L ! . . . ) ’
! c ) : . s 3 . -
B ' . i ' ‘ o D R : i
PSRRI SR s , AR : . ‘
. . . ] DN L i ¥ B it i L - LS : R VT
[ f L el , . st N -
- . 1 LR e } . ; L e 0 ] M ;1 cy ot .
Tl R P , . ' , 5 N E L i { - . -
. 3 i > oo (R Heol A T S N A
I « N 5 . v -
vv L . RS [ i 3 IR . ! L . ,.. , A NN ;_ B ,‘.,C I AN ) L
[N TR . n . ! . v N - ¢
Doy ceL o i SoodgTionda oo o
K L
i ’ . . ~
ﬁ.v.v,m.\c I g iR s * N ' s (ISP P o [ ~
GO1 HRS! oo B o . -
1o { : SRR P R RS EP
P s )
ol
] o S R s AR
RN St r it T LTy v . T N . 4. o
FEEDIES PSS S S G A (R oes e e e
: sty , ST ICTURE B E RN T T s s L
Z IR RSP M
-
-




o

i~
<

~~

3

[

'l

g

u

+2/08

A

(3oL

2373¢) (w2 TE) {21 { )
F9/0LT 9VE/R0Y ¢62/29 L7e1/36

8¢

CTT/21 SET1/S

4 AVE

‘71U

A

9467

'BEI04 UT AQTS.IO.
SNy

snydAy qniog

A7 -

i

S6/¢

)

£

v (ARIDG pue grag

Ly /4
GLT/481
[0,

‘i R P

s d

DT

(50
vIG, Gy

.‘:C.V.u« i

A
A

[ L= 0Hhe (G208

n1E/040 €0t/

tON
oat s
PR
RN A
! T \..fu.n. m,: JT

[ ol AT A UV P VR 11
i/ . I Y t - o B
v /e L Pl YL L 5
1,/ A e LN ftis )
(/0 gL /60 SRS EETATR L
1/0 Lyl FVAR! PR U TR 3
i/ 1 Hv /e 51700 61/¢ S| 2
t/Z Cv/e U3/ 60/ ¥ evsal T
[/0 {ENAP LY/l ¢ 1s0 SR 13
507 e 37071 U0y Gt z
Y 00/ JLL/0¢ vv/9 ACLve T
i (23 E| 1N .
. : Tt e e - FREIRN
visoyiog SHJIH
EATER AR R i AINIIISUT oU L 48 UL LITATD L dus
. 3ROSR paziTe3TYest v Tl 1 ToTune,
— — i, st - PO




-~
o] -
U

w
_
v
;.
+
[N .

N —

0/ 3

7713

1

e




b

2L7t) (et e -
/1 e/l Qe /o1

/1 (. L
"yt C A i

R T P fL0 [ “
“y I \ _ .
ot u AR i\_, .

SR A c/n -
Syl [ /0 e .
T aAY ARRY £
SRR 0 7
Ty /1 .

sniydly qnuaoag SIS0

9861 ‘voaoy
£5A0) ‘oonkesi TRIT, A0 9INILISUL OYL 32 SI91plos Aul: g
T 1 S

o2 TRyt ason pagat Jucn 1o

qnIdg puUrR SISOIT-Is0u3da

20




——rer

—— g

B

0LT

[

0

A3Tsaontuy pador !
snyd&A3 gnios pue sT

snydXy qninag srso 1duayior

Gt o (wAl T, 0
sn1T 3301307 SN IH 10

s (W3nL

¢ e hurs hanodyd
; .-

a ol boA

C ,
b - Ll oL
G . ERERI T Lo

'z SRR TE R AT SRR AR b0

INATISUT DUL 3P 9861 UT EDI0Y 1T
soswee LoeuaTiund 3O UOTINGTI3IS1(
tg7 9laE]

.




=

0




Lt ——

PUARTSN

Doa0Ted. 2]

C.orLoG OUT a SerounLGemio- .

- -
[SRE O PORUSS

IS
Lo LD SUSVeY 0D WILG FOGONTe AJWlnol Laggée Lehits 5Liace

T
a5 a4l CLEe Tool TVOLY Ao Cs ST aens L cnes s adente.
5
P - - . - R
LS S Ll W :
i

- P ~ ~ Tt 2
oL L LT LD W lCa O il A 1
.- . r .- . - - .
P Ja.a aCiadi o ah UL e

S o oLLT el o This were
DO ooout
S T6 PG

S Pl
) N LI

[ ) .

FIPRRNN “ L 4
MNP [
Wil L2000 L Tee e O e ..‘_‘, f
ST S o T SV Y S W

T - . . S N e
R S TN AR . c el

R I USRS SRR N TN AN oD ae T T . R T DT o el the
T N o A W . G e S U O T S O S W A
[T <o 0 PR o oo U T , L L T0-
o .. <y N 4l-,A 3 . . . - . ' . . [SFENGLAY
oo s -




M e e aaan o

L saulveyY O LT CoUedG SO s el .

. : N | -
SRS S A I

crbirAa an RKovea, LG

Location Jace N,

A
. TS R S T GO T g
RUAnNanny aon, G/ o4 L.t
AN N PR
feonchunkun,
i -7 MR . 45 /=
27 - 5. GCce. 12 s 7
. . L - - .
" L= RO R S/00 34 /G0
A - [N < —~ = - . 7 s s f
JhuKsunemyeon, N A RERT 05 [
MR i v ~
ta UK,
. - . TG T 2
AU O s i B R EAR R
Sachuinkun
TOtA F RETE , ) ,,/ RS
NN, - 1 il v,
CoO LG G,
: - .. r
- - - ' ) .- . . . A .
con Uy R [ .
U SUNGLTO0n, L= 2 , S AR
T uan,
WancheoOn. e, o=l e, ' &
SorcThan K
Toran, . s
Lamcnas oLy S Cone VIR e
JiiSaat S ety VTl Ll . ..
Hi yedb ' P - PR PR - PO PR - POERN
CUSsan oLy T e S A SRR
T} Y o RV ’ AN
F\OKCh‘) PALI' o Tl ) .t ¢ Y [ I
P ~ by A T a e . Fas oS
MOKDPO City 20 T I A N
A P e — Pl NS &4 o ST KRR
YOS iy P B A A s vty o .
Yunanean VAR’ N S T VAN RN L,
boonune i,
I . . - : o J
Vort g i . . R - L N




}
|
}
|
v () e : LR R RN N SR AN
T N R S Sy Cono o N
i f.v_ [ : ./
.
C€) (s9) () Coy 0y o) Coon
S6L/996L/00 26140 So1/90 v/ 1 N N VS
/0 97/ u/0 S0 99/ T 00 0 39, "0 Wee ilpionmy
S7/2 0 SY/0 SY/0 0 SY/00 Gu /4 Se/0C /T 39, tacy nlog
ﬁ 3v/0 8v/S  Sv/0 8%/ 8v/G §v/v€  3v/9 38, TAON UL Iesg
LS/v  LS/€  1S/0  1S/¢ LS/8 15/¢h 16/6 98, "190  uUoaUNiIeog

*3ITU "3ru cYyru ta3tuy vE/0 Y oy /e 98, SUOQ WO

THIHH T4y T uey AT _\ux,;\@:r: UOT3087] 0D oramon
pPa3sal ooT1uw uo .o:\o>auﬂmoa %:o;mu:s JO 0oy 30 °3ed .

9861 ‘voI0y Ut 944 JO

Seode STwapud uf 3ybued SueboId3itT 2ITdS0GOT pue TUSNUWEHNSIRGT

BPIS}3I3OTY xm:uﬂ>mucm: Isutebe sntavibe snwopody JO 3s23 Apoqrjuy
ST s1qgelL

)

4 -

‘blbrihllllllj



Table In.

Antibody tesc ofF wiid urban rots
tSUtSUCaAmMUsNT ana Lo U0S YLl

‘. a ~ b

areas oOi RKorsea, LYoo

e
r

ocation Dase O NO. 00 AAladeal e
i ki - - — g —_———— . ———

COL2CTLln . C o ) .

s nv Y LT [N A R W [Shal & B

o
e}
-
&)
\\
—
e
5
t
4
rt
.
i
t
o]
i
Ins

Samcheok June

s
-
.

)
28]
~
[
b
<>
b
v
.-
\
o
s
<
~~
o
-
~
et
-
O
~
-
-
()
~
-
o

Kunsan July '3o

<
s
~
e
I
o
S~
-
~
N
-
()
\
N
(]
O
™~
N
O

/
Ulsan Aug. '8¢ 7/26 O/2

(&3]
<O
[
~
bt
o
(&
b
Nal
o
b
K
(4B}
~
Lo
e
.
~
.
o~
™~
<
~
=

J Sckcho Sept.

(€N

Siaam - S o - - - ~ - . Loy . .
usan [CTCEPANN ) ¢.L/‘_Q \.//-'-v w Ll o P ARSRV] R

. X . . ~ ~ s N - 7 _ ~ s - N
& Moxpo NovV. '89S =Sle 2/l s LA us e s a e

¢
C

{ Yeosu Nov. "BL 0 T/LS L/ uf. S o S 0 B

LI S S RV VA - - - W : ; T
wWunchun T e 5,50 a/5% ST e v/ LG L/

. . e mm =g e ) . e - S
Jotal T S T A AR O R VL B S S B I A
N PR - - . - o .-
NSO [ e, . ) [y e ) (W
B ‘ P L
Ny . . PN JEVEY
o RSO L P Ll AT,
\/ . . [ |
) Jan.e LT,
AN LLOGT Lean 0D Mo - . )

] . .- . D ST ol T
LIS SO PR - e — - e — — . —— § e e e
[ R SR I N N .- -
. P - . LN 4 / . T
[ O R S A v [P ay - : L B . ' poor
. N [ . [ A o A - Ry c S
; OO O D NG o [P o/ - [ . [ - e

Total ‘ L

} o ) e o N
| VA el T )

R S

VAR L R .




ot

N © AT T W Ll 1 -

B. Glopa. Seroid ic 3UrvVevs .

AS WHO CoiiamOracind Ao oro-
hagic rever witn renal syndrome (LURo, . we have pecrn
providing serological Ciogndsis 00 waa 0L dTKS a0 Lol

C Seran

4
from tnroughnout the worlid, LHut GspeCia. ./

region. In acdici Zoax
of lnvestigators conuucting
evidence of iliantavirus infec

OnN, WO a7¢ COLLdlorarLnG witn & Sanoelr

c
from host animal tissues. ROSULTw (. JLesSe prelininary
studies indicaita that human cisease Gue to flancaviosus
infection is present in several araeds vhoere LFRS had not
been previous.ly diagnosed. Tho To.nloL DL Lhe SQIo-
urveyv of UCaatovir ; : Ciedn OIGLATI0NS
in many partsof tl T LORLS asd aotT
Knowr. to exist ar
fiuman sera from .7 Zouaor in o Paciiic

Ocean, 1

9)
o
5

Al .Co s

Tles,
, 000Ut

American and 5 Lo S TT e nave IF
antibodies to i : ViTusd &8 wndlwr Tapie is. Tae

b I

es t
prevaience rac
1.1% - 13

1
of Scoul, Lo
confirmed N
patients Ja Lt
Urbeé T
Malavysia, BT
were also A
with a hi ST
and 2G.0¢%
L.aon o

Singapor a
Hantaan virus. Tive Oua .

. Sy P T D U -
4 out of 23 CALOMY S TACL L D0

Tl e = e HPS ~ - -

to Hantaan vioiIus. [ S .
bl - A e T e -

JiO0NAdL QClolililuaTili ali. [N

ecologicalil sweTilngnL. Lo
cause numan CLiHeada, oo ool L
been traditicna.lv

‘

TSN N LA

PR RN

s

5LGONTS

. ~ PRPERIRO T
; [ B ciave Vr A . L .

i L Ly O adlw wTadnda
RN S L GGG VL TWS

- . - . 3 A - L - -~ e o
. L a e e SO N i a 1D e Ae Tadls

‘ -
M 7 O
Lo L. WOl ais0 rosacive
: T LT L. near
C e ST L Sl Lulievent
- [ LT e s
. W LTe nas not
L el LAKASWL.
.

L



SNITA INJT-Snijia
SNIFA BIAFI--SnIla
SNITA Ij[T-snlia

IR
T

e V) 0¢ /v (%7 ¢

(20" ¢) TL/S

2z /0 (o)
€/0
(¢z°¢€1)
(3¢ °L7)
uv/0 (¢8°¥)
20T

MERE

Jety Umpiﬁomm
Py [ us]
FRALN TL“TﬁOmH
ToT/
¢,
8L/
L/
29/¢

s3el Axojrioqer]

butjexoqerton OHM 3% /86T ©O3 1867 wWOIJ ISTXO O} UMOUX J0OU ST
s3xed awos uTr juspoxr pue urwny

1noss

P93883 ‘ON/SNITA uvejURy 03 2AT3ITSOd »Uomwu:mqu FOo -

buowe uor3ioojur suitariuey

Polp pUe suspiv! - AN
/A SIUafEd P xV
A mngel . A
POA Sy el Y A
(st L)l /¢ BT
(e () 61/ il oy
(20° 1) Qo Ay Favy
16 /0 (¢ <) e Ly f
N N R R 1703y
(:0°%) Vot (LE71) o /o wpoaehn
(:0°8) A AtE SR SN
(e ,\\\ Rt (=20 gotr /. Adihu
(orgd (e (:07y) e /uy T1ey ¢
fo AP (vo7¢) oy 1/e s
‘ R | (i€ %) xﬁ:u_\wg viowp 13
(s1°1) 6e/ e1pul
Awo.MHvxwovm\Hm uemter 1
(25 ( () 2S/9 (%6°6) Ayam\m sxodeburs
(v 1) v0c/01 (30" 1) 62¢/¢€ etsielep
(557 19) L9I1/9¢ (30°S)  00t/0¢ sourddriTyq
(89781 A\0pL/9z  (80°6) Meee/9T  Buoy buod

urwny

ON

S3jex ueqin

Axjzuno)n

UOIrosay pue 20ULI8iay SNITA I0] 9I13Ud)

SYJH 2I3ym praIom 8yl 3Jo
30 iAoains otborjotwaprdaoiag
8T «e1ge]

(sYaH)

A I S =



@]

Urban cascs of FRS 1in Ko7cCw, vapan, and 3Scutheast
Asia, and aboratory infections in soJovca and Japan agce
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