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pigeons and free-living wild pigeons. These birds are not
regularly vaccinated against NDV.

India is endemic to ND and different pathotypes of NDV
have been isolated and characterized from variety of avian
hosts (Kumanan et al., 1992, 2003; Roy et al., 2000;
Nanthakumar et al., 2000). Although a number of NDV
isolates have been obtained from pigeons (Roy et al., 2000;
Nanthakumar et al., 2000), they were not characterized
enough at molecular level. In the present study we describe
biological and molecular characteristics of five Indian
pigeon isolates of NDV from 1998–2002.

Materials and Methods

NDV isolates obtained from pigeons over a period of five ye-
ars were propagated in allantoic cavity of SPF embryonated chic-
ken eggs. The identity of the isolates was confirmed by hemagglu-
tination (HA) and hemagglutination-inhibition (HAI) tests using
a NDV specific antiserum.

Biological characterization. Mean death time (MDT), ICPI
and ability to agglutinate equine erythrocytes were determined by
standard procedures.

RT-PCR. Total RNA was isolated from virus infected amnio-
allantoic fluid (AAF) as described earlier (Chomczynski and Sac-
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Introduction

NDV, also called Avian paramyxovirus 1 (Rubulavirus
genus) has a worldwide distribution and a broad host range.
It causes Newcastle disease (ND) that has been first observed
in poultry in 1926 (Doyle, 1927). Although ND is considered
to be primarily a disease of poultry, subsequent reports have
indicated the possibility of natural or experimental infections
in 236 different species of birds (Kaleta and Baldauf, 1988).
The ability of NDV to infect avian species other than poultry
has been highlighted by panzootics in racing pigeons
(Vindevogel and Duchatel, 1988). India has a large pigeon
population, which includes both domesticated pet and racing
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chi, 1987). NDV genomic RNA was amplified in total RNA by
RT-PCR using degenerative oligonucleotide primers for FPCS
according to the method of Seal et al. (1995). The RT-PCR pro-
ducts were subjected to agarose gel electrophoresis, purified using
spin columns (Qiagen, Germany) and sequenced in an automated
sequencer (ABI prism, version 3, Applied Biosystems, USA). The
sequence data of the five isolates were submitted to GenBank and
aligned by Clustal W programme version 1.82 along with those of
other pigeon isolates and vaccine strains (LaSota, Mukteshwar and
K used in India) available in GenBank. Phylogenetic tree was drawn
using Molecular Evolutionary Genetic Analysis Software, version
1.02 (Sudhir et al., 1993).

Results

The five Indian NDV isolates from pigeons originated
from 1998–2002. Two isolates originated from dead
pigeons with nervous symptoms, two from apparently
healthy pigeons and one from a pigeon with diarrhea. The
biological characteristics of the five isolates were as
follows: the HA titers were 256–1024, HAI titers 512–
1024, MDT 40–90 hrs, and ICPI 0.57–1.95. Except the
isolate 2K6, none of the isolates agglutinated equine
erythrocytes (Table 1).

The RT-PCR amplified a 254 bp product with all the
five isolates. The amino acid FPCS sequences of the five
isolates were compared with those of three Indian vaccine
strains and other pigeon isolates available in the GenBank
(Fig. 1). Although minor variations were noticed in the
analyzed sequences, four of the five isolates had an
identical motif, RRQKRF at the positions 112–117. Just
the isolate 2K6 had a different sequence, GRQGRL instead
of this motif. Moreover, the entire FPCS sequence of the
2K6 was found to be identical with that of the vaccine
strain LaSota.

Phylogenetic analysis placed the isolates 2K3, 2K7 and
2K18 in one cluster along with the mesogenic K strain.
The isolate 2K6 was found to be related to LaSota strain.
The isolate 2K27 forming a separate branch was found
to be related to exotic isolates from USA and Taiwan
(Fig. 2).

Discussion

Regarding the virulence, MDT and ICPI values of three
of the five isolates correlated well, while the isolates 2K7
and 2K27 were found to have a prolonged MDT (72 hrs).
Nevertheless, based on ICPI (over 1.85) and sequence data
(multiple basic amino acids and F at positions 112–116 and
F at 117 (OIE, 2001)), four (2K3, 2K7, 2K18 and 2K27) of
the five isolates were characterized as velogenic. The
presence of velogenic isolates in pigeons has been reported
a real source of infection for commercial poultry flocks
(Vindevogel and Duchatel, 1988). Although an earlier Indian
pigeon isolate causing ND in chicken had an ICPI of 1.4
only (Roy et al., 2000), all the four velogenic isolates
reported in this study had very high ICPIs indicating that
they may not require a prior adaptation for induction of the
disease in chicken as it has been reported by Alexander et
al. (1985) and Buonavoglia et al. (1991). Of the four
velogenic isolates two were isolated from dead pigeons with
neural signs and one from a live pigeon with diarrhea.
Interestingly, the velogenic isolate 2K7 originated from an
apparently healthy pigeon. Earlier serological investigations
have also revealed the possibility of NDV infections in
pigeons without clinical signs (Vindevogel et al., 1982). Such
a symptomless carriers excreting a virulent virus may pose
a serious threat to the susceptible avian population in India.

The lentogenic isolate, 2K6 that had identical amino acid
FPCS sequence with the lentogenic vaccine strain LaSota
was found to be related to this strain phylogenetically too.
This indicated clearly that isolate 2K6 originating from an
apparently healthy pigeon could be a reisolate of the vaccine
strain. Similarly, the isolates 2K3, 2K7 and 2K18 were found
to be closely related to the mesogenic K strain. However,
these isolates had higher ICPIs compared to mesogenic
isolates. It is possible that these isolates might have originated
from the mesogenic vaccine strain and gained virulence for
chicken following repeated field passages over a period of
time. In contrary to the four isolates phylogenetically related
to lentogenic and mesogenic vaccine strains used in India,
the more recent velogenic isolate 2K27 was found to be
closely related to a few exotic strains from USA and Taiwan.

Table 1. Biological and molecular characteristics of Indian pigeon isolates

Isolate Samples used History Year of HA titer HAI titer MDT (hrs) ICPI Agglutination of FPCS motif
for isolation isolation equine erythrocytes

2K18 Spleen and brain Neural signs and death 1998 1024 512 48 1.85 Nil RRQKRF
2K3 Spleen and brain Neural signs and death 2000 256 1024 40 1.95 Nil RRQKRF
2K6 Droppings Apparently healthy 2001 1024 512 90 0.57 2 GRQGRL
2K7 Droppings Apparently healthy 2001 256 512 72 1.95 Nil RRQKRF
2K27 Cloacal swab Diarrhea 2002 1024 512 72 1.95 Nil RRQKRF
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That part of India, where from the isolate 2K27 was obtained,
has got quite a few bird sanctuaries, which are visited
regularly by a variety of migratory birds from all over the
world. There is a distinct possibility that these birds might
have been the source of this isolate.

Summing up, this study (i) demonstrates that the
velogenic NDV isolates have not only been obtained from
dead and ailing birds but also from apparently healthy birds
and (ii) neccessitates the need of initiating proper control
measures in pigeons.
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