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Short Report: Detection of Nipah Virus RNA in Fruit Bat (Pteropus giganteus) from India
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Abstract. The study deals with the survey of different bat populations (Pteropus giganteus, Cynopterus sphinx, and
Megaderma lyra) in India for highly pathogenic Nipah virus (NiV), Reston Ebola virus, andMarburg virus. Bats (n = 140)
from two states in India (Maharashtra and West Bengal) were tested for IgG (serum samples) against these viruses and
for virus RNAs. Only NiV RNAwas detected in a liver homogenate of P. giganteus captured in Myanaguri, West Bengal.
Partial sequence analysis of nucleocapsid, glycoprotein, fusion, and phosphoprotein genes showed similarity with the
NiV sequences from earlier outbreaks in India. A serum sample of this bat was also positive by enzyme-linked immuno-
sorbent assay for NiV-specific IgG. This is the first report on confirmation of Nipah viral RNA in Pteropus bat from India
and suggests the possible role of this species in transmission of NiV in India.

Bats are known reservoirs for many highly infectious viruses

such as Ebola virus (EBOV), Marburg virus (MARV), severe

acute respiratory syndrome corona virus, and Nipah virus

(NiV).1 Nipah virus was first recognized in India during an

encephalitis outbreak in Siliguri, West Bengal, 20012 and in

Nadia District, West Bengal, in 2007.3 The adjacent country,

Bangladesh has had multiple outbreaks of NiV during
2001–2011.4–7

Nipah virus is a member of the family Paramyxoviridae and

the genus Henipavirus. The henipaviruses are naturally har-

bored by Pteropoid fruit bats (flying foxes) and are character-

ized by a large genome, a wide host range, and their recent

emergence as zoonotic pathogens capable of causing illness
and death in domestic animals and humans.8 Pteropus bats are

the known vectors of this disease, and their involvement has been

reported in many countries (Malaysia, Bangladesh, Australia,

Thailand, Cambodia, Indonesia, and Madagascar).1,9–11

The route of infection of NiV from bats to humans is by

ingestion of NiV-contaminated fresh date palm sap, consump-
tion of partially eaten fruits, or contact with infected domestic

animals (cattle, pigs, and goats). Large numbers of persons in

Bangladesh and India showed development of disease after

person-to-person transmission of the virus.12 Pteropus giganteus

bats are widely distributed across Bangladesh and India.13 A

recent study reported the seropositivity for NiV in P. giganteus

bats in northern India.14 Similar finding have been reported

from Bangladesh.4 We have surveyed two states (Maharashtra

and West Bengal) in India for viral RNA and IgG against NiV,

MARV, and REBOV viruses in different bat populations.
With the permission of Chief Conservator of Forests, West

Bengal and Maharashtra State, India, bats were caught at

roosts either by using mist nets or harp traps. Bats were anes-

thetized and bled from either the brachial or cephalic arteries;

in some cases, blood samples were collected by cardiac punc-

ture. One hundred forty bats of three species, P. giganteus

(31), Cynopterus sphinx (30), and Megaderma lyra (79), were

captured in Maharashtra and West Bengal States during

May 2009–October 2010.

Some bats were euthanized with isoflurane, dissected, and

organs were collected. Organs were stored in liquid nitrogen

and blood was stored at 4°C during transport. Sex, age, body

condition score, pregnancy status, lactation status, weight, and

morphologic details were recorded in field laboratory. During

capturing the bats and postmortem surgery, proper protecting

equipments were used to avoid any infection to the workers. Bat

specimens were transported to Biosafety Level 3 Laboratory of

National Institute of Virology, Pune, India for further testing.
Liver and spleen were homogenized in phosphate-buffered

saline by using a homogenizer (GenoGrinder 2000; BT&C

Inc., Lebanon, NJ). Tissue homogenates were used to extract

RNAs by using an RNA extraction machine (ABI 6100;

Applied Biosystems, Foster City, CA). Quantitative reverse

transcription–polymerase chain reactions (RT-PCRs) specific

for REBOV, MARV, and NiV were performed.15,16 A diag-

nostic nested RT-PCR for the NiV nucleocapsid gene was

performed as described.2 Partial glycoprotein, phosphopro-

tein, and fusion gene sequences were amplified. Mitochon-

drial DNA of bat was amplified by using PCR and sequenced

for further species confirmation.17

Serum was separated from blood and tested by indirect

enzyme-linked immunosorbent assay for IgG against MARV,

NiV, and REBOV by using kits provided by the Centers for

Disease Control and Prevention, Atlanta, GA and described

protocols.18 Each serum sample was tested at 4 dilutions

(1:100, 1:400, 1:1,600, and 1:6,400). Isolation of virus was

attempted from liver and kidney tissue suspensions in Vero

E6 cells that were blindly passaged three times.
Of 140 bat specimens, only one liver homogenate was pos-

itive for NiV viral RNA in a P. giganteus bat from Myanaguri,

West Bengal, India. The NiV-positive bat was a healthy male

adult (weight = 650 grams). The quantitative RT-PCR result

for the liver homogenate was positive for NiV (cycle thresh-

old value = 31.0), and the kidney homogenate was negative.

However, results of a diagnostic NiV-specific RT-PCR were

positive for liver and kidney homogenates. This bat serum

sample was also found positive for NiV-specific IgG at dilu-

tions of 1:100 and 1:400. Serum and tissues from this Pteropus

bat were negative for REBOV and MARV by ELISA and

quantitative RT-PCR. The remaining 139 bat specimens were

negative for IgG against all three viruses and for viral RNA.
During virus isolation attempts in Vero E6 cells, NiV-positive

liver and kidney homogenates from P. giganteus did not show
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a cytopathic effect. The sample was blind passaged in Vero E6

cells for three passages without evidence of a cytopathic effect.
A 2,021-basepair fragment of the viral genome was

sequenced for NiV, which includes partial gene fragments for
the nucleocapsid gene (205 basepairs), the glycoprotein gene
(954 basepairs), the phosphoprotein gene (338 basepairs,), and
the fusion protein gene (524 basepairs) (Genbank accession
nos. JF899339–JF8993420). Partial mitochondrial gene of a
Pteropus bat was sequenced, and the identity of the bat was
confirmed as P. giganteus.
The nucleotide and amino acid sequences of partial nucleo-

capsid gene of Pteropus-derived NiV showed 100.0% homology

with NiV sequences reported during 2001 (Siliguri) and 2007
(Nadia) outbreaks in India and with Bangladesh sequences.
Partial nucleocapsid gene sequences of NiV showed 96.0%
identity with Cambodia and Malaysia strains and 81.0% with
Hendra virus from Australia at the nucleotide level. Pteropus
NiV amino acid sequences from India showed 100.0% identity
with all NiV sequences except withAF017149 (Australia) andNiV
from Pteropus bats fromMalaysia (AY858110) (98.0% identity).
Bat NiV glycoprotein gene sequence showed 99.0% and

100.0% identity with virus sequences from Nadia outbreak
(AFJ513078), and with Bangladesh sequence (Ay988601)
and 100% identity at the amino acid level. Bat NiV sequence

Figure 1. Phylogenetic tree of partial nucleocapsid gene (159 basepairs) sequence of Nipah virus from Pteropus giganteus from India and other
reported Nipah viruses from GenBank constructed by using the neighbor-joining method with 1,000 bootstrap replicates. Scale bar indicates
nucleotide substitutions per site.

Figure 2. Phylogenetic tree of partial glycoprotein gene (954 basepairs) sequence of Nipah virus from Pteropus giganteus from India and other
reported Nipah viruses from GenBank constructed by using the neighbor-joining method with 1,000 bootstrap replicates. Scale bar indicates
nucleotide substitutions per site.
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had identities of 92.0% and 96.0% with Malaysia strains at the

nucleotide and amino acids levels, respectively, except for

HM545086.1 sequence (derived from P. vampyrus), which

showed 97.0% identity at the amino acid level. Two phyloge-

netic lineages were formed for NiV nucleocapsid and glyco-

protein gene sequences: Bangladesh and India sequences and

Malaysia and Cambodia sequences (Figures 1 and 2).
Partial sequences of glycoprotein and nucleocapsid genes of

NiV from India detected in Pteropus bats showed that NiV
was present in the captured bat. Viral sequences from India
were similar to those from Bangladesh in the same phyloge-
netic lineage. The same NiV strain might circulate in India
and Bangladesh. Thus, we believe that when the bat was
captured, the viremia phase had ended but there was still
some virus in the liver. The healthy body condition of the
bat, the positive quantitative RT-PCR result for liver, and
the presence of IgG suggest that the virus infection likely had
no adverse effect on the bat, which overcome the infection.
Our results suggest that Pteropus bats may be a reservoir for
NiV in India. A systematic survey is required in different
states of India to understand the distribution of this virus.
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