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Serologic Evidence 
of Nipah Virus 
Infection in Bats， 
Vietnam 

To the Editor: Bats are potential 
reserv01r for highly pathogenic 
VlruS田， such田 Nipahvirus (NiV) 
and Hendra virus. which can cross 
speCl田 barriers (1). However， 
only limited surveillance has been 

conducted to assess risk for infection 
by these deadly emerging viruses. We 
conducted a study in Vietnam from 
2007 to 2C削 toassess the prevalence 

of these pathogens in bats 
Different species of live bats 

were obtained frorn hunters or were 
captured in cavesラ pepper fieldsラ
and residential areas by using rnist 

nets or harp traps (online Technical 
Appendix Figure 1， wwwnc.cdc.gov/ 
EID/pdfsI11-1121-Techapp.pdf) 
A total of 451 serum samples were 
collected and subjected to IgG ELISA 
by using an Escherichia coli-derived 

recorn binant nucleocapsid (N) pro臼m
of NiV (NiV-N-ELISA) (2). Two 
Leschenault's rousette bats (Rousettus 

leschenaul訂)were vaccinated wi出
the sarne recornbinant N protein to 
obtain positive serurn speclll1ens 

that contained antibodies against 
NiV-N An optical density of 492 nm 
for negative control serum (1，ωOx 

dilution) w出 designated田 11，000

ELISA田11臼 ELISAtiters of sample 

serurn specirnens were obtained at 
a single dilution (1，0ωx) by using a 
standard curve of positive serurn with 
high ti白rs.A sample titer三3ラ000was 
considered positive for IgG against 

NiV 
Positive results were detected 
from only 2 fruit bat speciesラ R

leschenaulti (31 bats [49.1%]) and 
Cynopterus sphi附 (3bats [2.8%]) 
(Table). Of the 34回 rnplespositive 

by ELISA， only 22 (20 from the 
former and 2 from the latler bat 
species)， which had enough volume 

leftラwerefurther analyzed by Westem 
blot (WB) with E. coli-expressed 
recom binant N protein of NiV (Table; 

online Technical Appendix Figure 
2). Twenty of the 22 sl冗Clrnenswere 
confirmed as positive by WB. ELISA-

positive sarnples with high titers were 
also positive by WB for bコthbat 
species. However， only 1 sarnple frorn 
anR. lescJ匂naultibat was positive by 

WB that used a baculovirus-expressed 
recorn binant N protein. Because 

of the different pro白m expreSSlOn 
systernsラthereactivity of bat antibody 
against NiV pro白血 inWBs showed 

different patlems (online Technical 
Appendix Figure 2). Neutralization 
t目白別Ts)in which live NiVs (strain 

Ma一応1R-01-98) were used were 
performed at the Institutβof Tropical 

Medicine， Nagasaki University. No 

specirn ens of C.伊'hinxbats were 
positive by NTラhowever.ラ2specirn ens 
丘omR. leschenaulti batsラbothpositive 

with low titers. were confinned to be 
positive by NT (5伊/もcytopathiceffect 

after NT， ti白rsof 33.6 and 14.1) 

However， the latter specirnen was 
negative by WB analysis 
Seroepiderniologic studies m 
other countries have indicated th叫

Pteropus spp. bats (fruit-eating bats) 
are the main reservoirs for NiV (3-6) 
Pteropid bats are usually fo田正Ionly in 

southem Vietnarn. We couldnotobtain 
these bats for our study. However， a 

relatively high prevalence (49.1 %) of 
henipavirus antibody was found in R 
lescJ匂naultispecimens frorn Hoa Bi出

Province. Rousetfus spp. bats are the 

only megabats that use echolocation 
These bats hang together on cave 

ceilings in a tightly packed manner 
and in groups composed of bats of 
both sexes and of different ages 

They roost in large colonies and fiy 
vast distances to find fruit (7). This 
behavior might be related to their 

high rate of seropositivity for viral 
infections. In southem China， bats 
of the same species showed a high 

prevalence of henipavirus antibody 
(8). R. leschenaulti bats are distributed 
丘orncentral to northem Vietnarn and 

southem China. C.伊hi町 bats町e

cornrnon a11 over Vietnarn， and their 

Table. Results of seroloQic tests for Nipah virus on bats captured in Vietnam， 2007-2008* 
Bat species No. sam凶es No. (%) ELlSA+ No. WB+/no. ELlSA+ No. micro-NT +/no. ELlSA+↑ 
Megachiroptera 
Cynopterus sphinx 109 3 (2.8) 2ソ2 0β 
Rousettus leschenaulti 74 31 (41.9) 18120 2+/31 
Tolal 183 34 (18.6) 2α22 2/34 
Microchiroド出'"
Chaerephon plica白
Hipposideros armiger 
Hipposideros cineraceus 
Hipposideros larvatus 
Hipposideros pon田na
Hypsugo cadornae 
Megaderma spasma 
Miniopterus magnater 
Scotophilus kuhi 
Unidentified 
Total 

5
2
8
 

3

1

3

3

5

3

 

1

2

1

4

5

お

0
0
0
0
0
0
0
0
0
0
0
 

合+，positive; WB， Western blot; NT， neutralization 胞は Blankcells indicate that test was not done 
怜l1icro-NTwas done only on specimens positive for Nipah virus by ELlSA 
事コneofthe NT-positive sam凶eswas negative by WB analysis 
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habitat overlaps with th叫 ofpteropid Teclmology， Japan; Japan Init:iat:ive for 

bats in southern Vietnarn. Global Research Network on Infect:ious 

Previous studies showed that 

IgG ELISA results for NiV-positive 

fiying foxes correlated well with NT 

resul臼 (3，4).However， in叩 rはudy，
discrepancies existed between NT 

results and NiV-N-ELISA and WB  

results. A reason for these differences 

could be that Nipah-like viruses are 

circulating arnong bats in Vietnarn， 

producing antibodies that are cross-

reactive by ELISAand WB， but poorly 

cross-reactive by NT. The cross 
reactive antibodies were probably not 

directed against neutralizing epitopes 

To date， no reports have been rnade 

of an increased nurn ber of febrile 

encephalitis cases arnong the residents 

in Hoa Binh and Dak Lak Provinces 

where seropositive bats were capt町 ed

The circulating viruses may lack the 

pathogenic potential of Hendra and 

Nipah viruses 

A survey by questionnaire was 

conductβd among residents of Dak 

N ong and Dak Lak Provinces， where 
NiV-N-ELISA-positive C. sphinて

bats were capturedヲ todeterm ine the 

frequency of contact between hurnans 

and bats. Risk factors for infection 

were observed in this studyラsuchasbat 

hunting and cooking and drinking bat 

blood. In such situations， persons have 

direct contact with bat body fiuids and 

feces and might be bitten during bat 

hunting. Thusラ long-tennsysternatic 

surveillance of bats is needed to 

detennine the ecologic relationship 

between bats， hurnansラ otheranirnals， 

and the environrnent 
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