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Sir,

Nipah virus (NiV) is a member of the family 
Paramyxoviridae, genus Henipavirus and an important 
emerging zoonotic disease in South East Asia1. NiV 
was first identified in Singapore and Malaysia during 
an outbreak of severe febrile illness with encephalitis 
in 1998-19992,3. In 2001, Nipah encephalitis outbreak 
was reported for the first time from Meherpur district, 
Bangladesh; since then, sporadic cases and outbreaks 
were reported from various districts of Bangladesh4-6. 
India has witnessed two outbreaks of Nipah encephalitis 
in the eastern State of West Bengal during the year 
2001 and 20077,8.

The northeast region of India is bordered by 
Bangladesh, where sporadic cases and outbreaks of 
Nipah have been frequently reported. India represents 
an incredible diversity of bats with at least 117 species 
and 100 subspecies under 30 genera belonging to eight 
families. Around  62 species of bat are found to be 
widely distributed in different areas of northeastern 
States of India9,10. Pteropus bats are known to be a 
natural reservoir for NiV; however, the role of these bats 
in concern with outbreaks among human populations 
from Nadia and Siliguri district of West Bengal could 
not be associated. Further, no information is available 
for the presence of NiV from Assam State which shares 
a border with West Bengal11. In view of the above, 
the present study was conducted to understand the 
circulation of NiV in bats from the Assam and West 
Bengal States.

A survey was conducted in West Bengal and Assam 
States during three-field visits in March, May and 
December 2015. Various locations were selected based 
on roosting areas of Pteropus bats in West Bengal and 
Assam that share boundaries with Bangladesh. Prior 
permission for animal capture was obtained from the 
Chief Conservators of Forests of West Bengal and 

Assam. Institutional Animal Ethical Committee of 
the ICMR-National Institute of Virology (NIV), Pune, 
India, approved this study. All laboratory work was 
performed in NIV, Pune.

One hundred and seven Pteropus giganteus bats 
were captured from Jalpaiguri (n=8), Cooch Behar 
(n=39) districts of West Bengal and Dhubri (n=60) 
district of Assam State during three field visits 
(Figure). Bat necropsies were performed in the field 
following biosafety protocols using personal protective 
equipment, including powered air-purifying respirators. 
Blood, organs (kidney, liver and spleen), throat swabs, 
rectal swabs and urine samples were collected.

Of the 107 P. giganteus bat tissue specimens (liver/
spleen and kidney) tested for NiV by real-time reverse 
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Figure. Geographic locations of bat collection and for Nipah 
positivity in Pteropus giganteus bat, northeast India.
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transcriptase polymerase chain reaction (RT-PCR)12, 
nine bats (6 bats from Cooch Behar district of West 
Bengal and 3 from Dhubri district of Assam) were 
found to be positive for NiV RNA (Table). Viral RNA 
from tissue samples of only one bat from Cooch Behar 
district of West Bengal and one bat from Dhubri district 
of Assam could be amplified using partial nucleocapsid 
gene-specific reverse transcriptase nested PCR (100 bp) 
as described earlier7,8. This was further confirmed by 
DNA sequencing of partial nucleocapsid gene. BLAST 
results suggested the highest homology of 99 per cent 
with known sequences of P. giganteus-derived NiV 
nucleoprotein sequences from India (AFJ513078) 
and Bangladesh (AY988601). This indicated that NiV 
strain circulating in India and Bangladesh shared the 
highest homology; however, it was divergent from 
Malaysian strains8.

Virus isolation was attempted using in vivo and 
in vitro systems. Liver/spleen and kidney tissues of 
NiV-positive bats (n=9) were homogenized in sterile 
Minimum Essential Medium (MEM; Gibco, USA) 
using a homogenizer (GenoGrinder 2000; BT&C 
Inc., Lebanon, NJ, USA). Further, tissue homogenates 
were centrifuged at 1984 g for 10 min, and 0.1 ml of 
the supernatants was applied to monolayers of Vero 
CCL-81 cells grown in 24-well cell culture plates after 
removing the growth medium. The cells were incubated 
for 1 h at 37°C to allow virus adsorption, with rocking 
every 10 min for uniform distribution of inoculum. 
After the incubation, the cells were washed with 
phosphate buffer saline (1×, pH 7.4), and finally, MEM 
supplemented with 2 per cent foetal bovine serum was 

added to each well. The cultures were incubated further 
in 5 per cent CO2 incubator at 37°C and observed daily 
for cytopathic effects under an inverted microscope11.

NiV-positive bat (n=4) tissue specimens were 
also used for virus isolation in Hamster model13. 
No clinical signs were observed in experimentally 
infected hamsters up to 30 days post-inoculation. 
Hamsters were euthanized and blood, organs were 
harvested. The organs (liver/spleen, kidney and brain) 
and serum samples were tested for NiV by real-time 
PCR. All the samples were found to be negative for 
NiV RNA. Three blind passages were  made using NiV 
RNA-positive bat tissue samples in both in vitro and 
in vivo (Hamster model) system, but virus isolation 
could not be obtained.

Available P. giganteus bat serum samples (n=71) 
were tested using anti-NiV IgG ELISA. Of these, four 
were positive for anti-NiV IgG antibodies (antibody 
titer 1:100) (3 from Dhubri district, Assam and 1 from 
Cooch Behar district, West Bengal State) (Table). Two 
bats were found to be positive for both, viral RNA and 
IgG antibodies. Throat swabs, rectal swabs and urine 
samples were found to be negative by NiV-specific 
real-time RT-PCR12.

The above findings indicated the presence of NiV 
among Pteropus bats from West Bengal and its new 
niche in Assam State. During our earlier studies, we 
have documented the presence of NiV and associated 
encephalitis outbreak in West Bengal State7,11. During 
the present study, it was observed that large colonies/
roosts of P. giganteus bats were present in close 

Table. Screening of bat specimens for the presence of Nipah virus (NiV)
Duration 
of sample 
collection

Location of samples 
collection

NiV positive 
bats/number 
of bats tested

NiV real time RT‑PCR 
(Positive/number of 

organs tested)

NiV RT‑PCR 
(Positive/number 
of organs tested

Anti‑NiV ELISA 
of serum samples 
(Positive/number 

tested)
March‑May 
2015

Jalpaiguri, West 
Bengal 
(Pteropus: 8)

0/8 0/31 0/0 0/15

Dhubri, Assam 
(Pteropus: 21)

1/21 1/72 
(1 liver/spleen)

1/3 
(1 liver/spleen)

2/21

Cooch Behar, West 
Bengal (Pteropus: 39)

6/39 6/180 
(2 liver/spleen and 

4 kidney)

2/11 
(1 liver/spleen 

and 
1 kidney)

1/5

November 
2015

Dhubri, Assam 
(Pteropus: 39)

2/39 2/78 
(2 kidney)

0/117 3/41

Total Positive 9/107 9/361 3/131 4/72
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proximity of human settlements in Dhubri, Assam, and 
Cooch Behar district of West Bengal State. This signifies 
higher and easier chances of virus spillover from bats 
to human population1. The presence of NiV in the bat 
population in a previously unexplored region is a matter 
of serious concern. This warrants implementation of 
necessary steps for a survey to determine the presence 
of NiV among human, suspected cases and reservoirs 
(swine and bat) in other States of northeast India. 

The limitation of the study was the failure to amplify 
and sequence other regions of NiV genome using the 
available clinical material. This would have given more 
insight about the current NiV strain detected in Assam.
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