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Abstract : The study was undertaken to evaluate sensitivity and specificity of rapid Avian Influenza (Al) and Newcastle
Disease virus (NDV) combo antigen kits from field samples of domestic (broiler and layer chicken, native chicken)
and semi-domestic (duck, goose, pigeon and quail) birds of Bangladesh. Samples were collected from naturally infected
Al suspected domestic and semi-domestic birds of five different outbreak areas in Bangladesh. From each area two
birds were selected for sampling, and from each bird three types of samples (tracheal, cloacal and oro-nasal swabs)
were collected. A total of 210 field samples from a total of 70 birds were collected and tested using Al and NDV
combo antigen rapid diagnostic kits in the study. All three different samples from a bird showed similar pattern of
reaction. Out of 210 samples, 15 samples (5 birds), 63 samples (21 birds) and 27 samples (9 birds) were positive
for AIV, NDV and both for AIV and NDV, respectively; whereas the remaining birds were negative for either AIV
or NDV in this screening test. Among the five AIV positive, a layer chicken from wet market in Mymensingh,
Netrokona, Gibandha and Kurigram and a native chicken from wet market in Kurigram area was positive to AIV.
The semi-domestic birds are either positive to NDV or free from both AIV and NDV. This study revealed that the
AIV and NDV rapid diagnostic kits could be effectively use to diagnose the respective virus in trachea, oro-nasal
and cloacal samples simultaneously. AIV-NDV combo Ag test result clearly indicates that the test kit designed for
AIV and NDV could diagnose the disease rapidly with less effort and higher scientific know how which could be

used for the detection of AIV and NDV using field samples in large scale.
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Introduction

Newcastle disease (ND) and avian influenza (Al) are the
two of the most important zoonotic viral diseases of birds
throughout the world (1,21). Influenza viruses that infect birds
are called avian influenza virus (AIV) that causes severe
losses throughout the world (10). ND is a deadly endemic dis-
ease caused by Newcastle disease virus (NDV), also called
avian paramyxovirus type-1 (APMV-1). Notably, both the
viral diseases are responsible for serious economic losses
every year to the poultry industry all over the world (20).

Al or bird flu is a “notifiable” highly infectious disease
affecting many species of birds including chickens, duck, tur-
keys and geese (13). It can affect commercial as well as pet
birds. There are various sub types of bird flu, but the sub type
that is concerned at the moment is the deadly HSN1 strain.
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Avian flu can easily spread from domestic birds to other spe-
cies of birds, but there are also some human cases. The
humans cases are thought to have been due to contact with
the virus through close or direct contact with infected birds.
The matter of concern is that the HSN1 strain may undergo
genetic changes, enabling it to spread easily from person to
person. If these changed occur, there would be a pandemic
threat. Since first report of outbreak in 2003, the H5NI1 in
poultry reached epidemic level with reports of serious out
breaks in several Asian countries including Vietnam, Thai-
land, South Korea, Laos, Cambodia, Indonesia, Japan and
Malaysia etc (17,14). Since near past, Bangladesh is also fac-
ing a series outbreak of Al following emergence of highly
pathogenic avian influenza (HPAI) virus (HSN1) at different
areas throughout the country. Existence of the HSNI1 was
first reported among poultry population of Bangladesh on 21,
March 2007 after the catastrophic outbreak of highly patho-
genic Al at Biman poultry Complex, Savar, Dhaka. The
Armed Forces Research Institute of Medical Sciences
(AFRIMS) of Thailand first confirmed presence of this sub-
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type (HS5N1) of the AIV type A in Bangladesh.

Newcastle disease is another highly contagious viral dis-
ease of many domestic and wild species of birds throughout
the world (2) caused by NDV belonging to the genus Rubu-
lavirus of subfamily Paramyxovirinae and family Paramyx-
oviridiae (11). Based on the pathogenic and virulence
properties, NDV is categorized into three major pathotypic
strains i.e. lentogenic, mesogenic and velogenic strains (3). In
the context of Bangladesh, ND of poultry is caused mostly by
velogenic strains of NDV rather than mesogenic or lentoge-
nic strains (9). Chickens are highly susceptible, while ducks
and geese can be infected and show a few or no clinical signs
to the same strain. NDV affects the respiratory, nervous, and
digestive systems. Symptoms are variable depending on the
strain of virus, species of bird, concurrent disease and preex-
isting immunity. The rate of mortality in young and adult
chickens due to very virulent NDV (vwNDV) varies from 80-
100% respectively (6).

Both Al and ND disease of poultry often manifest similar
clinical signs and post-mortem lesions and also appear either
single or concurrent infection. Although several diagnostic
methods/ tests have been designed for the confirmatory diag-
nosis of Al and ND but primary diagnosis is still preferably
made by virus isolation and demonstration of hemagglutinat-
ing (HA) agents or viruses in the allantoic fluid (AF) and
infectious cell culture fluid (ICF) by HA, Hemagglutination
inhibition (HI), Agar-gel immunodiffusion (AGID) or other
antigen-detection methods (15). The conventional methods
such as clinical signs and post-mortem lesions of diagnosis are
being practices in Bangladesh for the diagnosis of Al and ND
both in the sick and dead birds. However, these techniques
have been reported to have low specificity and sensitivity and
as such these diagnostic tests may have lots of limitation for
random use as a reliable detection method for both AIV and
NDV ceither from field and laboratory samples as well (18).

Considering the above facts in the field of viral disease
diagnosis particularly for Al and ND in the poultry popula-
tion of Bangladesh, it is necessary to assess the sensitivity
and specificity of rapid Al and NDV diagnostic kits. There-
fore, the aim of this present research to assess an immuno-
chromatographic kit as rapid diagnostic tool for the differen-
tiation of Al from ND in domestic and semi-domestic birds

and to evaluate the sensitivity and specificity of the immune-
chromatographic kit for the detection of AIV and NDV from
the field and laboratory samples.

Materials and Methods

Experimental design

On the basis of the birds considered for this study, the sam-
ples were divided into two subgroups namely domestic birds
and semi-domestic birds. Where, domestic birds were consists
of chicken and water fowl, and semi- domestic birds were
consists of pigeon and quail. Specifically, commercial layer,
broiler and native bird were grouped in chicken, whereas duck
and goose were considered as water fowl in this study. Three
types of samples (tracheal, then oro-nasal and later cloacal
swab) were collected from each birds from both the commer-
cial farms and wet markets in five different areas or districts
named Dhaka, Mymensingh, Netrokona, Gaibandha and Kuri-
gram in Bangladesh during the outbreak period from January
2008 to May 2009 since influenza outbreak were more com-
mon in these foresaid areas. From each districts or areas, two
suspected chickens were selected for collecting these swab
samples. From a total of 70 birds, a total of 210 field sam-
ples were collected for this study (Table 1). In the case of
broiler and layer chicken, a broiler and a layer chicken was
selected from both the commercial farm (CF) and from wet
market (WM) in all five areas (Table 2); whereas in the case
of native chicken and semi-domestic birds, two birds were
selected from WM in all five areas (Table 3). After collec-
tion, the samples were transferred to the laboratory in the
Department of Microbiology and Hygiene, Bangladesh Agri-
cultural University, Mymensingh with aseptic condition and
the tests were performed using the AIV-NDV combo Ag test
kit (RapiGEN®, South Korea) following the manufacturer’s
protocol. Results of the test were observed within 3-5 min-
utes by naked eye and recorded: single band for negative
control, double band for the AIV positive and triple band for
both the AIV and NDV positive.

Principle of the AIV-NDV combo Ag test
The RapiGEN Avian Influenza virus and Newcastle dis-
ease virus Ag test kits are rapid one step test kits based on the

Table 1. Samples collected from the different species of birds (n=70) in five different districts

Name of the districts Number 0 f Species of birds Number 9f
selected birds samples

Dhaka 2 layer, broiler, native chicken, duck, goose, pigeon and quail 42
Mymensingh 2 layer, broiler, native chicken, duck, goose, pigeon and quail 42
Netrokona 2 layer, broiler, native chicken, duck, goose, pigeon and quail 42
Gaibandha 2 layer, broiler, native chicken, duck, goose, pigeon and quail 42
Kurigram 2 layer, broiler, native chicken, duck, goose, pigeon and quail 42
Total 10 35 210

*From each of the birds three different samples (tracheal, oro-nasal and cloacal swabs) were collected.
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Table 2. Results of screening for ATV and/or NDV in field samples from layer and broiler chicken of commercial farm and wet market

using AIV-NDV combo Ag test

Districts/areas
Birds Clinical Samples Dhaka Mymensingh Netrokona Gaibandha Kurigram
CF WM CF WM CF WM CF WM CF WM
Tracheal swab +++ St - + - + ++ + s +
Layer chicken  Oro-nasal swab  +++ ++ - + - + s + ++ +
Cloacal swab +++ +++ - + - + T+ + Tt i
Tracheal swab ++ ++ ++ ++ - ++ - A+ - ++
Broiler chicken  Oro-nasal swab ++ -+ ++ ++ - ++ - ++ - ++
Cloacal swab ++ -+ ++ ++ - ++ - ++ - T+

CF, commercial farm; WM, wet market; +, Al positive; ++, ND positive; +++, Al and ND positive; -, Al and ND negative.

Table 3. Results of screening for AIV and/or NDV in field samples from native chicken, water fowl and semi-domestic birds of wet

market using AIV-NDV combo Ag test

District / areas

id Clinical Dhaka Mymensingh Netrokona Gaibandha Kurigram

Birds samples Wet Market

S1 S2 S1 S2 S1 S2 S1 S2 S1 S2

Tracheal swab ~ +++ +++ ++ ++ +++ +++ -+ 4+ + ++

Native chicken Oro-nasal swab  +++ -+ ++ ++ 4+ 4+ 4+ 4+ + ++

Cloacal swab ~ +++ -+ ++ ++ +++ 4+ +++ +++ + ++

Tracheal swab - - ++ ++ ++ ++ - - - -

Duck” Oro-nasal swab - - ++ ++ ++ ++ - - - -

Cloacal swab - - ++ ++ ++ ++ - - - -

Tracheal swab - - - - - - - - - -

Goose Oro-nasal swab - - - - - - - - - -

Cloacal swab - - - - - - - - - -

Tracheal swab ++ ++ ++ ++ - - - - - -

Pigeon" Oro-nasal swab ~ ++ ++ ++ ++ - - - - , -

Cloacal swab ++ ++ ++ ++ - - - - - -

Tracheal swab - - ++ ++ - - - - - -

Quail” Oro-nasal swab - - ++ ++ - - - - - .

Cloacal swab - - ++ ++ - - - - - -

“In case of duck, pigeon and quail area Mymensingh means BAU campus poultry farm. S1, Sample One; S2, Sample Two; +, Al positive;

++, ND positive; +++, Al and ND positive.

immuno-chromatographic assay. A specific antibody to con-
served nucleocapsid protein of AIV-NDV is conjugated with
‘gold’ particles and another specific antibody is immobilized
as a band on a nitrocellulose membrane (RapiGEN®, South
Korea). If AIV and / or NDV is present, the labeled antibody
gold conjugates bind to it, forming an antibody-antigen (Ab-
Ag) complex. As the mixture flows along the membrane, the
complex is captured by the antibody immobilized in the test
line of the membrane, producing a visible red / purple color
band. Another gold-conjugated reagent is captured by the
antibody immobilized in the control line of the membrane

(RapiGEN®, South Korea).

Results

A total of 210 samples collected from a total of 70 different
species of birds from five different Al affected areas of Bang-
ladesh and were tested for Al and NDV (Table 1) in this
study. The pattern of Al and NDV distribution was not same
in all the areas selected in this study (Table 2 and 3). In the
case of Dhaka region, the layer and broiler chicken in wet
market (WM) as well as layer in commercial farm (CF) were
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detected to be positive for both the Al and NDV (Table 2),
but the broiler in CF were negative to Al. In the case of
Mymensingh and Netrokona areas, the layer chicken showed
similar results, where CF chicken were negative to both Al
and NDV but WM chicken were positive to NDV. The
broiler chicken in both the CF and WM were found to be
positive to only NDV (Table 2). The layer chicken from Gia-
bandha and Kurigram areas showed similar pattern of infec-
tion; where CF and WM chickens were positive only to the
NDV and Al, respectively. Broiler chicken from WM in
Netrokona, Giabandha and Kurigram showed positive reac-
tion NDV, whereas CF chickens were from any of these viral
diseases (Table 2).

Native chicken at WM in Dhaka, Netrokona and Gibandha
were found to be positive to both the Al and NDV (Table 3).
Both the samples in Mymensingh and a sample in Kurigram
were positive to NDV, whereas a sample in Kurigram was
positive to Al. The samples collected from duck in Dhaka,
Gibandha and Kurigram were found to be negative to any of
these two viral diseases in this study (Table 3), whereas the
duck in Mymensingh and Netrokona were positive to only the
NDV. All the samples collected from geese in any areas or
districts in Bangladesh were free from both the Al and NDV
diseases (Table 3). Only the pigeons at wet market in Dhaka
and Mymensingh districts were positive to only the NDV,
whereas pigeons from other districts were free from both the
NDV and Al (Table 3). All the tracheal, oro-nasal and cloacal
swab samples collected from quails at WM in this study were
found to be negative to both Al and NDV, except the quails in
Mymensingh district that were positive to only the NDV
(Table 3).

Discussion

This study was devoted for the detection of AIV A type
and NDV in different species of birds from five different
areas or districts in Bangladesh where Al outbreak was
occurred. The sensitivity and specificity of the immuno-chro-
matographic kit was carried out for simultaneous detection of
AIV and NDV using the field and laboratory samples.

Chicken of commercial farm and wet market at Dhaka
region was found to be positive to both the AIV and NDV
(Table 2) which may due to the mass gathering of different
type of birds during transportation to this region. The com-
mercial farm in Gaibandha and Kurigram are affected with
NDV only which could be explained by the insufficient man-
agement, improper vaccination, and lack of awareness about
biosecurity in the commercial farm. Similar results in the com-
mercial layer farms were also observed by Capua et al. (4).
AIV was also found positive in the wet market of the districts
of Mymensingh, Netrokona, Gaibandha and Kurigram. The
detection of AIV and NDV in the wet market poultry was also
recorded by Chang et al. (5). Notably, the patterns of positive
reaction for layer chickens in Mymensingh and Netrokona,
and for both the broiler and layer in Gibandha and Kurigram

were similar (Table 2) which might be due to the geographic
location of these areas since Mymensingh and Netrokuna dis-
trict was neighbour to each other, and Gibandha and Kuri-
gram were close to each other. The study revealed that the
broiler chicken at commercial farm in Dhaka and Mymensingh
region was NDV positive (Table 2) which could be due to
the lack of biosecurity measures, insufficient management,
improper vaccination, vaccination failure or incorrect vac-
cine strains. NDV was absent in the chicken at other farms
may be due to proper uses of appropriate vaccine and mainte-
nance of proper biosecurity measures. Presence of NDV in the
commercial farms was also reported by Gohm et al. (7) and
Roy et al. (16), whereas broiler chicken at wet market was
found to be positive to the both AIV and NDV in Dhaka dis-
trict and only NDV was present at wet market in the selected
districts. This could be due to the mixing of different species
of birds at the wet market that pick up the infection and spread
viruses among the broiler birds. These results were coin-
cided with the previous results reported by Seal et al. (19).

With the regards of backyard poultry, both AIV and NDV
was found in the wet market in Dhaka, Netrokona and
Gaibandha districts (Table 3) which might be due to the lack
of vaccination program, weak biosecurity measures and mix-
ing birds with different species as well as mixing of domes-
tic and semi-domestic birds during selling. This finding is in
good agreement with the finding of Horimoto & Kawaoka
(8). On the other hand, only NDV was present in wet market
in Mymensingh and Kurigram district which may be due to
the lack of biosecurity and absence of vaccination in these
areas. Only AIV was present in one sample in wet market of
Kurigram district which may be due to border area of Bang-
ladesh and infection can easily pick up from India.

Duck of wet market of Netrokona district and Bangladesh
Agricultural University (BAU) campus poultry farm was
found positive to NDV among the five districts (Table 3)
which might be due to the rearing of different species of
birds together and selling together in wet market in BAU
campus poultry farm results the spread of virus among the
ducks. Presence of NDV in duck of wet market was also
reported by Seal ef al. (18). It was observed that the goose of
all areas were negative to both AIV and NDV in wet market,
although presence of these infections are reported to be
occurred in goose (14). Munster et al. (14) detected both
ATV and NDV in the cloacal samples of goose.

With regards to the pigeon at wet market in the areas of
Dhaka, Netrokona, Gaibandha and Kurigram and Bang-
ladesh Agricultural University (BAU) campus poultry farm
(Mymensingh) samples, NDV was only found in the sam-
ples from the wet market in Dhaka and BAU campus poultry
farm. This might be due to the higher density of different spe-
cies of birds in Dhaka wet market which could get the infec-
tion as well as due to the collective rearing system in BAU
campus poultry farm. Similar results were previously reported
by several studies (12,22). Only the NDV was detected in the
quails only in BAU campus poultry farm (Table 3) which
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might be due to the lack of biosecurity measures, rearing of
different species together and easy movement of wild ani-
mals in the farm. The finding of this study is in good agree-
ment with the previous results in the BAU campus poultry
farm (9). However, except Al and NDV, other infections such
as bacteria, protozoa and parasitic infections might present in
these individuals that was not detected in the present study.

This immuno-chromatographic test kit is very easy to use
and rapid, less laborious, less time consuming and non expen-
sive; therefore, this kit could be used in large scale for the
detection and differentiation of AIV and NDV in filed level as
well as in the Lab. The limitation of the use of the comb AIV-
NDV Ag test kits that detect only antigen against ND and Al.
The present study also had some limitations such as birds
used for this study were not taken from the specific pathogen
free (SPF) flocks, which might have hampered to get the
exact result in the detection of AIV and NDV. Considering
the findings of the present study, further studies are needed to
be conducted on complete subtyping and serotyping of AIV
and NDV by sero-diagnosis (HI and NI) and phylogenetic
analysis with the nucleotide and amino acid sequencing of
the HA and NA genes of AIV and F gene of NDV isolates
from Bangladesh to discover the origin of these viruses in the
poultry population in Bangladesh.

AIV-NDV combo Ag test result clearly indicated that the
test kit designed for AIV and NDV are characterized of rapid,
economic and easy, and could be used in large scale for the
detection of AIV and NDV quickly using different kinds of
field samples.
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