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Isolation of the Hantaviruses from the Lungs of Bandicota indica
Captured in Indonesia and Thailand
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Various hantaviruses were isolated from HFRS patients and various rodent species, in many
parts of the world. Bandicotas were captured at Yogyakarta, east region of Sumatura island,
Indonesia; and 4 rodents species including Bandicotas were captured at Chiang Rai in Thailand
during 1995. Sera were collected from captured bandicotas and other rodent spicies were
screened for antibody test against Hantaan (HTN), Seoul (SEO), Puumala (PUU) and Sin
Nombre (SN) viruses by immunofluoresence antibody assay (IFA). Hantavirus antigen in lung

tissues were tested by IFA.

Among 55 captured Bandicota indica in Indonesia, 14 (25.5%) were antibody positive against
HTN, SEO, PUU and SN virus. Hantavirus antigen were detected from 5 (9.0%) out of 55 lungs
tested. Among 34 captured Bandicota indica in Thailand, 9 (26.5%) were antibody positive
against HTN, SEO, PUU and SN virus. Among 34 lungs tissues of Bandicota indica examined, 3
(8.8%) were antigen positive. In other rodent species, antibody positive against Hantaviruses of
Rattus rattus, Rattus losea and Mus cervicolor were 4/62 (6.5%), 5/25 (20%), 1/1 (100%),
respectively. But no one has antigen in their lung tissues.

Antigen positive lungs suspension were inoculated into vero E6 cells for virus isolation and 4
viruses were isolated from Indonesian Badicota and 3 viruses from Thailand.
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(18], =l A = Songod [19] =& RPN EEY
[20), € EAN = FAHEEED (21], 2 U]
o}oj| A} = Nephropathia epidemica [22], & 2}3}A)
ol A = Epidemic nephritis T=4= Epidemic haemo-
rhagic fever [23], 28] 3 ol & =P =Y
d [24]2 23 B YR o 19849 WHO 3] ¢
[25]9]1 M 415528 F (HFRS)E EYsigdth

252U e Bobu 2t} (family Bunyavi-
ridae)ell £ 38}+= FHElulo]H A4 (genus Hantavirus)
o &3t vlol g A5 93l At Ao
2 5E3F (Apodemus agrarius) [2)7F wj7R& 3
grebuto] 2] 2 (Hantaan virus), 3% (Rattus rattus)
R RFH (Rattus norvegicus) [3]17} €39 A&
Hho] 2] A - (Seoul virus), &3 (Clethriononyms
glareolus) [4] 7t 59 F2e} vio]2 A (Puumala
virus) , EX=70H|# (Bandicota indica) (117} &5
¢l el A =nfo] 2 A (Thailand virus), = T Z
{Apodemus flavicolis) 917} <32l W agolz &
© T Hgnprlo] 2] 2 (Belgrade or Dobraba virus),
WEAH (Suncus murinus) [P} 47<) e}
vto] 2] A (Thottapalayam virus), 223 (Microtus
pennsylvanicus) [S|7} &9 T2 AHEdutol
2= (Prospect Hill virus) 5-°] 9131, Zeputo] 2 A 5
%% T (Hantavirus pulmonary syndrome, HPS)-%
g o 7| ol H A2 AVSF (Peromyscus man-
iculatus) [10]7} 2591 Al 5 a8 uko] 2] 2 (Sin No-
mbre virus), B7}EAIEF (Peromyscus leucopus)
[6)7F 552 F&nlo]gi~ (New York virus)7}
AR d2AA Qo). o)l R op
(Microtus arvalis, Microtus rossiaemeridionalis)&
£ 2 g Sebulo] 8 & (Tula virus) [12], A 5
kA F (Reithrodonthomys megalotis)E & 52 8}
v dr=zs)dulojg A (El Moro Canyon virus)
[13), WA ML F (Reithrodonthomys mexicanus)
E £FE dte gedFAzute]g A (Rio Sequr-
do virus) [14], AX Y 5384 (Sigmodon hispidus)S
=32 3t Bgag s dutolg] & (Black Creek
Canal virus) [15], 5 @eppto]g Ae 294 43
A A Fol M A&EFES dodin FZoe A}
ol A Algoz Avtd A9E UAve 2o
[16]7F A}

A g = A MR A Bandicota indicad) X €}
o ;= vfo] 2] A (Thailand virus)7} ¥ 5 Q3 [7]
9 Suncus murinus25E EElzalobuleld A
(Thottapalayam virus)E ¥2] 3} ¢} [8].

B Apola e Rl oksh B Tol EAste
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AA 3] Fehutolel 2 A E L 2ABA DL, E
@ FAFYY AREH o ZTE Behrtolel s

o £ % Amatsich
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1. A S8

£ Ade AME-g A X FE 1995 o) A=A
ol sutEZA 9 Q7]olrt2E A - E Ban-
dicota indica 55579} B =2] x| gelolol A AFHY
Bandicota indica 345, Rattus rattus 62<7, Rattus
losea 2554 18} 31 Mus cervicolor 1572] 8% 4
ol AH&-stRA Tt

2. ZHE A EAY (IFA) [17]

Vero E6 (ATCC CCL81) A & Tissue culture
flaskell 3 7t u)) 9¥3} 32 monolayer7} A H A&
2913t % Hantaan virus 76/118 (HTNV), Seoul
virus 80-39 (SEQV), Puumala virus #141247 (PUUV)
3} Sin Nombre virus CC-107 (SNV) #5& A%
B3 1245 FHAZ TS Bagle,s minimum
essential medium (MEM 88%, Fetal bovine serum
10%, HEPES 1%, Penicillin/Streptomycin 1%)& 7}
3t T 3657, 5% CO: v 7] oA HINV$} SEOV
£ 74, PUUVE 11Y, SNVE 132 s <kalsict
2% MRS AASt e FEE NZE 03% tryp-
sine 2 X 2let oS Ay Fe MELHES spot
stide Z} wellell #F3ted 12412 WjgF=2data B
7} acetone 0.2 1087+ 1 8ol AZE F A4
AHS- g oz 80T BEstHA Agstg o

gerolel ze) GAE WA Ad spor
slide2] 2z} wellol] &3-S 20 w# @ o 36.5C oA
308 WHEAIAC WHE Qg EA G (0.01M,
pH 72)E 33] A &¥3lx, TFF2 928 3 4
ZA %) & FITCE conjugationdt 2t TEo] of
g FIHZ 20 WE o] 36.5TAlA 3083 W
SN F o AR HHeZ AHR A2 F
71 % 3}9] mounting mediaZ 7}3} 5L cover glassE
21 & BH 7 (Zeiss, West Germany) 2.2 &)
(x400) #AsA}.
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Table 1. Immunofluorescent antibody titers against hantaviruses and detection of Hantavirus antigen in lungs
from Bandicota indica captured in Indonesia, in 1995

Code no. IF antibody titers against Antigen detection in lungs by

of sera HINV'  SEOV?  PUUV? SNV*  KHF81-460-3°  NE87-969°  HPS-RBi-4’
BC-6 32 - - - - - -
BC-8 128 128 - - + - -
BC-12 512 128 - - - - -
BC-16 128 - - 128 - - -
BC-17 2,048 2,048 - - +++ - -
BC-26 2,048 2,048 - - +4++ - -
BC-34 1,024 1,024 - - ++ - -
BC-35 4,096 2,048 32 128 - - -
BC-44 - 128 - - -~ - -
BC-47 4,096 4,096 - 512 - - -
BC-51 128 128 - - - - -
BC-53 2,048 2,048 32 - ++ - -
BC-54 2,048 2,048 - - - - -~
BC-55 2,048 1,024 - - - - -
Total 13/55 12/55 2/55 3/55 5/55 0/55 0/55

(23.6%) (21.8%) (3.6%)  (5.5%) (9.0%) (0.0%) (0.0%)

'HTNV: Hantaan virus strain 76-118, *SEOV: Seoul virus strain 80-39, *PUUV: Pyumala virus strain
#141247, *SNV: Sin Nombre virus strain CC-107, *KHF81-460-3: Korean HFRS serum, *NE87-969: Finland

HFRS serum, "HPS-RBi-4: USA HPS serum

3. =X F2| StEtdlola A EAHA}

FAAALE 93t APD AAFo AL
Cryostat (IEC, USA)E o] &3] -18TColA] 5 um=
354 A5} 10 well spot slide (CEL-LINE, USA)
o] Eoli 100% cold acetone© & 1083t 13
o ARG FEAY (1712 APt &
HoRE 3, WA= AZFT28FT 0
Zo] AEFE Bate) AL AT FITC
conjugatex= Goat anti-Human IgG (H+L), (ICN, USA)
€ AH&3te] F3@ W AsE (x 4000004 Fho &
& 218k

4. dio|HA 22|

FAHA Aot o2 AFE Ao HA=x
Z}-& HBSS (Bovine albumin 1%, Penicillin/Strep-
tomycin 100 pg/ml)7} & pH 7.2¢] XA 10%S
A 7}8t] Homogenizer (Nissei, Japan)oil A} 5~10%
3t grindingdled & 4T centrifugeo] 4} 5,000 rpm
3087 93 & &8-S hatvestdle] uvho)a] A
E2lol AFRStA T 459 0.1 mlE Vero E6 =
el A ol AFS] 1AL FAAZ F

10% FBS7} & 71¥ MEM #]X] & o] & 3657,
5% CO; Wjk7] ol BESEA 12Y 2HF o A
et B8 ME = Adul g o vl
10 well spot slide (CEL-LINE, USA)ol] 4 ¥ A X &
o Fahe] npolz) 2 gele] F4 HHRS
FRFAY o= e o)

o=
T e

Z2 U
1. el H|A|olollM *E =l Bandicota indica2)
StEfHto|A 2t 8

Az d|Aotell A A Bandicota indica 554
o] grejulolejzo] g FAAG & 2 FA I}
(Table 1)+ t}-3-3} 2t} Bandicota indica 555 =
1457} grepntolgj o @ FAFAH S DA
o), ghghutol g} 2ol )3 SA| AL 135 (23.6%),
A gutol el 2ol & 129 (21.8%), FLetuto] 8 A
e 25 (3.6%) 1331 N H#ule]d) Ad =
3F (55%)E et on, Y 94 T oy
2 Gehtol g 2ok A Zufol 2 2o UlEly &
< wahtg& Jepdid e gA7he 1:128%E
1:4,0960] 9 31, pxHEE-S-0] glo] gretuto]) A9}
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Table 2. Seroprevalence rates against 4 different hantaviruses infection in wild rodents captured in Thailand, in

1995
No. of antibody positive/ No. of serum tested

Species

HTNV SEOV PUUV SNV
Bandicota indica 8/34 7/34 3/34 3/34
Rattus rattus 3/62 1/62 0/62 1/62
Rartus losea 5/37 1/37 0/37 0/37
Mus cervicolor 171 - 01 01 01
Total 17/134 9/134 3/134 3/134

(12.6%) (6.7%) 2.2%) (2.9%)

Table 3. Immunofluorescent antibody titers against hantaviruses and detection of Hantavirus antigen in lungs

from wild rodents captured in Thailand, in 1995

IF antibody titers against

Antigen detection in lungs by

Code No.
of sera HTNV  SEOV  PUUV SNV  KHF81-460-3 NE87-969  HPS-RBi-4
Bandicota indica
1164 2,048 512 - - +++ + -
1197 - - - 128 - - -
1207 128 32 - - - - -
1235 2,048 128 128 128 - - -
1269 2,048 512 128 128 - - -
1271 512 - - - - - -
1273 2,048 128 - - - - -
1322 4,096 4,096 2,048 - + - -
1330 8,192 2,048 - - +++ + -
Rattus rattus
1156 128 - - - - - -
1188 512 128 - - - - -
1233 - - - 128 - = -
1243 512 - - - - - -
Rattus losea
1191 32 - - - - - -
1280 128 - - - - - -
1284 512 - - - - - -
1296 128 - - - - - -
1325 32 128 - - - - -
Mus cervicolor
1202 128 - - - - - -
M gutolg 2o distdt A7t 22 329 2. e 2ol M XEE ObA S| 4 BHEIHO[R{A
1285 WM = Bandicota indica 1574 o1, 2toig

47 Fehilolg2e A HyulolgAde
WAE-E By, A7t e A -guio)g
250 gA Jebgth 28y BC-16& ek A
wHebto]g 2o g FAssL 1282 $LE
A 7HE eyt

Table 28} H= ulepzro] girol A A€ of
e 25 42 13490) %) o, Bandicota indica=
345 F 95 (26.5%)7} FEtulo) 2 2o HEH
A8 Rattus rattus 627 % 45 (6.5%)7} &t
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Table 4. Isolation of hantaviruses from antigen
positive fung suspensions of Bandicota indica in
Vero E6 cell cuiture

No. of passage in Vero E6 cells at 12

Strain days interval
name

1 2 3 4
BC-8 - - T+
BC-17 - - +H+
BC26 - - At
BC-34 - - et
BC-53 - - - -
1164 - At
1322 - +++ A+t
1330 e = o S

*: Specific fluorescent spots were demonstrated in
cytoplasm of vero E6 cells when reacted with 1:50
dilution of Korean HFRS serum 81-460-3

uto] gl 2o xS e o Rattus losea
2597 F 5T (20%)7t SEpube) ] 2ol b € o
A e Mus cervicolor 14+ 3 14 (100%)7} 3+
gutolz 2o o] 9IS L & 5 AU
AN ¥ Bandicota indica 345 % 8% (23.5%)0)
A geutolg] 2o dE FA e hRE 2,048
ANA 8,1922 HA3| FA vtebkon (Table 3),
34 F 75 (20.5%)9] A -gulo)H Ao )3 wx}
FA7He geutolg & A tEY ThA B U
BTt =g 345 3 35 (8.8%) Fuetutoly
29 AdEagutelz 2d et we mau
$& Yehllo] 1 g7l g RE 1280k 1
2y 11978 A F Haulo] & Ao vt 1289] 8|7}
€ Yetlith. 6277t AR | Rattus ratus 5 35
(48%)2] Fehutol o) g A 7he 512004
128019131, o] & 147 (1.6%)= A &nlo]e] A9t w
Ar-gE BYo 23 12338 A Ha o]
2 2ok 1289 &) 712 eI} Rattus losea
259 F 55 (20%)2] Fgutol g Ao g A
7} 32004 5129 e, o] = 14 (4.0%)= A&
vpol# 29} WS HEn). 149 Ald
Mus cervicolor= @rghntol#] 2o i gl A&

7.

#AHE Bandicota indica lungsofA] &2l

[

3.
%

ol

A=Yl Alolell X | A Y Bandicota indica 553
T FEE 1450 N3 FerutolH 2 FAHA

A} 54 (9.0%) (Table 1)7} FA ¥+ Ueh)
AT 55 BF ao] S Ao w3ty on
HA= gl njxo) YA e vhgatx] Yoot
E3 e=Zol|A ANEE Bandicota indica 345 =
37 e FHo R Jebgt o8 35 F 24
(58%)y= VL Aol E2 waukgS ey
1, e AFFEEY B9 dYHE 35
(8.8%)7F ¥ dwr-&-& JEbYTE (Table 3). Bandi-
coas A AT & AR FoA = ¢, D=
o] AP Yo ojd W= JehlA} gttt

4. Vero E6 M|zof|AM 2| SlEIHIO|R]A £3]

9 Bandicota indica®) WA o 2 EE FHE}
vpolel 28 287 9shel Vero Bs 22wk
A Eo 10% HFZx2 ERAE AEFST T 129
Aoz Adujgslar EASHE Gy
oz JFT AEE e Axu|Aele) g
= 9] Bandicota indicadl| X Z}z} 459} 35328 ¥
218 4 YT} (Table 4). Q=) Ao} Bandicota
indicad| & 32t At F ulolpi2g Ee|d
T A1, Bl =2 Bandicota indicaol| N = 23} A
o o £ 4 AU

]

a

e 4A 7o WA Ao Sl Fehutol
H27t 7] Foll FHERA QA 53718 F
skl ZEsle Aepntoll = A e ofAlo}
o FolA Gt e ANEFEEY (HFRS)
7 vl =3 de| oA dSka SlE Fetubol g &
HSFT (HPS)2 2 FEH o)A 2 3ith [16).

19763 3} 1980\ o] =9 S27 o AF ol A
28 depulolgl e FEF A gutolgan
Z2t B ste] =3 SEopAlote] AEAA ¥
AEoz AN [23], 19800 BA=9] o) HiH
A Zeje Faehutol 2 [4]9 1982 w] So]
oA M Eeld Tz Edutolg A 5]
2t el Hule R gAFFer Y
o 319943 1S AR AN F (FHA =, o}
dau, 22eE aa Fe)olX 557) o4
4oz AAbge] 10%7) Y 4AFE ¢ F
fle M2 Jdo] Fh3te] CDCAA 273
A2ALE & 23 AT o2 Fepulol
o fAHE whol 2ol o Aoz B HIAL,
MEL Fehutol 27 AlH 2N E EeHA
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o [10]. o] EL vteld2e NFFEEET/E
Fogo] AF o dEtelB Xk HEFTOE X
A vpo] 2 A (Four Comer virus, FCV), Fr’rE]]E?H
duto] 2] A (Muerto Canyon virus, MCV), = 4
EHgulo]#] A (Sin Nombre virus, SNV)Z W™
sojgch HIZole o2 aEellA Abgtol A A
doz AgHo gEHE HSFFE o7
¢k 2~ ulo] ) A~ (Andes virus)E B} AP 287 o
2 st [16]

E Ao Es 19956 Aol - H
Bandicota indica 555t El3rollA AFH 4%
1345470 EA8td, 2283 HALE APt &
Efulo) gl ~9] HH &5 A 3L, Vero E6 (Afr-
ican Green Monkey Kidney Cell)2 o] &3} 714
9 AX 7 fFx o 28 E detulo) g 28 ¥
g 3tg . A=A ot A HEP Bandicota in-
dica®] FEpvpold A AP &S 255%2 e
o, EolsiA BC-162 $+eka} 4135 H g ulol g
2o g wagAsiot Zzh 1288 24 vE
woh B3l A AR E ok = 4% 134502
W, grepnlo) g 2o thele] 14.2%9] FA X &
< Jehd e, A ¥ Bandicota indica 3459 A
26.5%9] FAFY &S Bk 2 11972 A
EHdulo] g Ao gt 1289 FA7FE el
6257} AR Rartus rattuso| e 6.5%9] &
FA &S BT, 12332 A HF o] g 2o
1282} A 7}E JEA ). Rartus losea 2559 A
13.5%9] FAFIEE EQL, o|F 1= A &0
ojg] A9 mAWtES BT 159 AHE Mus
cervicolori= @gtuto] ) 2o & AW 7HH
t}. BC-16, 11973} 12339] %A gH71e A=
v FolHH E o} E gletutojz) o} AAA &
FEEY A 7hsAel vvu AlrdEn A=
Al ote} el oA N HE Bandicota indicadi A
7}zt 550 (9.0%)%k 357 (8.8%)%Fe] &= AFF
2849 gx9 A dstd FAT-s e
At 2 vl e A FAA & g, A=
AFFEEEH v)Fo AFTFET &xe] H
ot oW ¥ w vehdA] ekstrh dddA
o2 #dd AxdAolel B9} Bandicota in-
dica®l H %2 BHdoz B uolg|2E #
2 5}7] Y3ba] Vero E6 A ol HE3 A3} 2z}
439 3358 B9 F YU (Table 4). 1% H]
Al o} Bandicota indicao) A& 3 Ao A £
&t 11, B2 2] Bandicota indicadl) A = 22 AWl

Fol B2)@ 4 Ulch
gog B ulolgxo AEEH 54L& F
EA8L Adsle EA3l:, PCRI} Sequencing

AX o] E2g blo] 29 BAYETH &
21 g

1995 0]l A=y AJo} FutEEY S 87]0}7}
2eto| N ) AP Bandicota indica 5559} €] =2}
x| gato] o Al 2} Bandicota indica 3457, Rattus
rattus 625%, Rattus losea 255> 18} Mus cer-
vicolor 15=¢] grelulol 2 2o Ui gt A TH, =
NeH 4Y Aok then 2ok

1. Qx| Aot A F A Bandicota indica
554 FollA] gHebnfol 2 2o Ul g FA I &2
25.5%°1Q 1, FALA &L 9.0% AT}

2. Bl=9 A AoNX Bandicota indica 345,
Rattus rattus 625>, Rattus losea 254 18] 1L Mus
cervicolor 1579] %rejutol @ 2ol tf g 3 A FA
&2 747} 26.5%, 6.5%, 20% 131 100%= 1}
Bon, 4 &2 88% o)Atk

3. AxuAjole} ElFoA AFJE Bandicota
indica2 ¥-¥] Vero E6 XN £ & o] &3l 759
Elule) 2 & )5t}
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