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RESUMO: A avicultura tem sido considerada uma das atividades 
agrícolas mais eficientes, colocando o Brasil no ranking dos maiores 
produtores de carne de frango. No entanto, uma ameaça à cadeia 
produtiva da avicultura é a entrada do vírus da doença de Newcastle 
(NDV) no país, o que acarretaria enormes prejuízos econômicos e 
sociais. O monitoramento do vírus foi realizado em granjas de aves 
domésticas (Gallus gallus domesticus) nos locais de desembarque 
de aves migratórias de Mangue Seco e Cacha Pregos entre 2013 e 
2014 para controlar a doença de Newcastle (DCNT) nesses locais. 
Atividades de educação em saúde, preenchimento de questionário para 
definição do perfil sanitário das fazendas, cadastro georreferenciado 
e coleta de amostras de sangue e swabs cloacal e traqueal de aves 
de quintal foram as ações de vigilância epidemiológica realizadas. 
Um total de 133 amostras de soro foram analisadas em Mangue 
Seco e 81 em Cacha Pregos. Os resultados mostraram que tanto 
Mangue Seco (63,4%) quanto Cacha Pregos (88,9%) apresentaram 
animais reativos para o NDV. Os resultados da reação em cadeia da 
polimerase em tempo real (RT-PCR) e das análises de isolamento viral 
foram negativos, comprovando que as aves domésticas não estavam 
eliminando o vírus no momento da coleta das amostras. O alto 
percentual de animais reativos pelo teste ELISA indireto em ambas 
as unidades epidemiológicas estudadas sugere a presença de cepa 
lentogênica circulante de NDV, uma vez que não houve registro de 
óbito e as aves não apresentavam sintomas característicos da doença.

PALAVRAS-CHAVE: ELISA; vigilância epidemiológica; geor-
referenciamento; educação em saúde.

ABSTRACT: The poultry industry has been considered one 
of the most efficient agricultural activities, placing Brazil in the 
ranking of the largest producers of chicken meat. However,  a 
threat to the poultry production chain is the entrance of 
Newcastle disease virus (NDV) in the country, which would 
bring huge economic and social losses. Monitoring of the virus 
was conducted in domestic poultry (Gallus gallus domesticus) 
farms on the migratory birds landing sites Mangue Seco and 
Cacha Pregos between 2013 and 2014 to control Newcastle 
disease (NCD) in these locations. Activities in health education, 
filling the questionnaire to define the sanitary profile of the farms, 
georeferenced registration and collection of blood samples, cloacal 
and tracheal swabs of the backyard birds were the epidemiological 
surveillance actions performed. A total of 133 serum samples were 
analyzed in Mangue Seco and 81 in Cacha Pregos. The  results 
showed that both Mangue Seco (63.4%) and Cacha Pregos 
(88.9%) presented reactive animals for the NDV. The results of 
real-time polymerase chain reaction (RT-PCR) and viral isolation 
analyses were negative, proving that the domestic poultry were 
not eliminating the virus at the time of sample collection. 
The high percentage of reactive animals by indirect ELISA test in 
both epidemiological units studied suggests the presence of NDV 
circulating lentogenic strain, since there was no death registration 
and the birds did not have characteristic symptoms of the disease.

KEYWORDS: ELISA; epidemiological surveillance; 
georeferencing; health education.
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INTRODUCTION

Newcastle disease (NCD) is an infection caused by a sero-
type-1 aviary paramyxovirus (APMV-1). Highly contagious 
and many times lethal, this infirmity is of compulsory 
notification for the World Organization for Animal Health 
(OIE), being found across the globe. It strikes several 
bird species, of whom the domestic chicken is the most 
susceptible, which can compromise the poultry production 
chain with economic and social losses (ALEXANDER, 
2003; OIE, 2019).

One of the natural means of introduction of the virus 
in Brazil is through the carrying of virulent strains by 
existent migratory birds. The considerable size of savage 
bird populations, the absence of frontiers, and the ease of 
migration of the migratory birds make this population be 
considered an extremely important vector of viral dissemina-
tion. The migratory bird’s concentration sites are important 
for the epidemiological surveillance of countries, making it 
fundamental monitor these sites in order to detect possible 
entry routes of viruses into the country (THOMAZELLI, 
2009; CEMAVE, 2015). In the state of Bahia, there are five 
stopping spots for migratory birds and their presence at the 
Bahia’s coast indicates the existence of a huge coastal route. 
The Nearctic species show up at Bahia’s coast in mid-October 
and stay there until the end of March, but some vacant 
representatives can stay longer.

This paper aims to characterize and monitor the epide-
miological surveillance system at the landing sites of migratory 
birds of Mangue Seco and Cacha Pregos between 2013 and 
2014, as a way of subsidizing the Agency for Agriculture 
and Livestock Defense of Bahia to prevent the introduction 
of Newcastle disease virus (NDV) in the domestic poultry 
production cycle of the state of Bahia.

MATERIAL AND METHODS

Place of study

The study was conducted at two epidemiological units: 
Mangue Seco and Cacha Pregos. The former is located 
at Jandaíra city, 527 kilometers away from Salvador. It is 
a sandy landmark that projects itself toward the ocean 
from the south margin of the Real River delta, extreme 
north of Bahia’s coast, sharing boundaries with the state of 
Sergipe at the coordinates 11°27’ S and 37°21’ W (Fig. 1). 
The  latter is located at the extreme south of Itaparica 
Island, at Vera Cruz municipality, around 128 kilometers 
from Salvador via ferry boat at the coordinates 13°07’S 
and 38°48’W (Fig. 1).

Sampling
The selection of creation points and the number of birds to 
compose the sample was performed using the criteria of bird 
number per breeding shack, according to the Technical Note 
of the Coordination of Aviary Sanity No. 16/2012, from 
the Brazilian Ministry of Agriculture, Livestock, and Supply 
(MAPA), as shown on Table 1. Based on Table 1 and due to 
the bird count of each property swinging around 4 animals, 
samples from 67 properties were collected, being 42 of Mangue 
Seco and 25 of Cacha Pregos, inspected over the 2 years of 
the experiment. Total blood samples and cloacal and tracheal 
swabs were collected from each bird, accomplishing 231 blood 
samples, 231 cloacal swabs, and 231 tracheal swabs. These 
samples were collected between 2013 and 2014, as shown 
in Table 2.

Initially, residencies with subsistence breeding shacks, 
spotted over a 25-kilometers radius around the landing site 
of the migratory birds were identified. Then, a georeferenced 
registration of these breeding shacks was made, sampling 
the poultry that were likely to have contact with migratory 
birds. The research was aligned with activities aiming 
at Education in Health over schools and fishermen’s 
associations. During the visits, the property owners were 
informed about the research objective and the importance 
of suspect case notifications, received orientations and 
clarifications about the infirmity, as well as biosecurity 
basic measures. The producers were interviewed using an 
epidemiologic-standardized inquiry to define the sanitary 
profile of the breeding shacks. Each questionnaire had the 
following requisites: the existence of other animal species 
at the property; internal and external bird commerce; 
use of animal transit guide; identification of subsistence 
breeding shacks; implementation of sanitary emptiness; 
implementation of birds’ vaccination against Newcastle’s; 
contact with migratory birds; discharge of birds in common 
trash. For georeferencing of breeding shacks, a GPS device 
was used to capture the reference points, then transferred 
to i3Geo, a freeware based on a composition of other 
freewares, mainly Mapserver.

Collection of samples
From 3 to 5 mL of blood were collected by puncturing 
the ulnar vein, located at the ventral surface of the birds’ 
wing (Fig. 2). Posteriorly, the blood was centrifuged and 
the serum transferred to sterile Eppendorf-like tubes and 
identified by property. For the cloacal swab sampling, 
circular motions were made in the cloacal orifice (Fig. 3). 
Then, the tip of the swab on hand was cut and the rest of 
it dipped in the flask that had the means of transportation. 
For the tracheal swab, the bird beak was opened, the tongue 
was laid down, and the sterilized swab was introduced in 
the trachea. Two swabs by bird were used in the entire 



3Arq. Inst. Biol., v.87, 1-8, e0122020, 2020

Monitoring of Newcastle disease in poultry at migratory birds landing sites: Mangue Seco and Cacha Pregos between 2013 and 2014*

proceeding. All the samples were identified by property, 
then cooled, stored in an isothermal box, and sent to the 
Animal Health Laboratory, Agricultural Defense Agency 
of Bahia (LADESA-ADAB), and later on, to the National 
Agricultural Laboratory (LANAGRO) in Campinas, fol-
lowed by the sampling’s survey. During the task of cloacal/
tracheal swabs and blood serum collection, all measures of 
team protection were taken with the usage of individual 
protection equipment – such as disposable coveralls, eye 
and airways protective masks, and disposable gloves.

Laboratorial analysis and statistics
The serum samples were submitted to an indirect immunoenzy-
matic trial (ELISA) for profiling evaluation of behavioral answers 
according to the procedure determined by the manufacturer 
of the kit (IDEXX). The real-time polymerase chain reaction 
(PCR) technique was performed on LANAGRO and followed 
the OIE’s 2013 recommended standards.

Table 1. Number of analyzed birds at each breeding shack.

Number of birds Number of samples

4 4 (all birds)

5 to 8 5

9 to 13 6

14 to 24 7

25 to 78 8

79 to 200 9

Source: BRAZIL (2012).

Table 2. Number of birds used for sampling.

Location/Year 2013 2014 Total

Mangue Seco 92 41 133

Cacha Pregos 17 81 98

Total 109 122 231

Source: The authors.
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Figure 1. Location of study areas Mangue Seco and Cacha Pregos. Source: CEMAVE 2015.
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The statistical analysis was calculated using xChek software. 
The calculation of Newcastle’s antibody title frequency was 
correlated with the reading of samples and reading of controls 
and established the antibody concentration from this correlation. 
Such a program validates the test when the difference between the 

average of positive control and the average of the negative control 
is bigger than 0.075 and the medium absorbency of the negative 
control is less or equal to 0.150. The optical density (OD) was 
measured with an absorbance of 650 nm of wavelength, as specified 
on the antibody detection kit against NCD virus from IDEXX.
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Center of Mangue Seco

Vigilance zone 

Figure 2. Vigilance zone of Mangue Seco/BA. This area, besides the mangrove, also comprehends the state of Sergipe.
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Figure 3. Vigilance zone of Cacha Pregos/BA. The epidemiological surveillance zone of the present study includes the Vera Cruz 
region with the city of Jaguaripe.



5Arq. Inst. Biol., v.87, 1-8, e0122020, 2020

Monitoring of Newcastle disease in poultry at migratory birds landing sites: Mangue Seco and Cacha Pregos between 2013 and 2014*

RESULTS

Analysis of the epidemiologic questionnaires applied between 
2013 and 2014 showed that in both sites, all investigated breeding 
shacks are for subsistence, that is, the birds live closely to residents; 
there are no hygiene and cleanliness principles, without sanitary 
control, the birds live in freedom over the mangrove and at the 
village, getting into direct contact with the migratory birds and 
other animal species, such as bovine, swine and equine. The biggest 
part of bird commerce is in the very region, excepting the Cacha 
Pregos epidemiologic unit, which has 8% of its commerce with 
other regions. It can be perceived that, although there is a prevalence 
of internal commerce, none of the units use the animal transport 
guidelines (ATG), as described in Table 3.

From the georeferencing of Mangue Seco and Cacha Pregos in 
a 25 kilometers radius, the two vigilance zones of the epidemiologic 
units were obtained: the Mangue Seco epidemiologic unit, 
formed by an area partially located at the cities of Estância, Santa 
Luzia and Indiaroba in Sergipe and in an area of Jandaíra city 
in Bahia, at the Real River delta as shown in Figure. 2. And the 
epidemiologic unit of Cacha Pregos, formed by an area partially 
located at the cities of Vera Cruz, Aratuípe and Jaguaripe, located 
at the Jaguaripe river as shown in Figure 3.

The village of Coqueiro was identified in the vigilance zone 
of Mangue Seco, distant 7 kilometers from center of Mangue 
Seco. Access to the villages of Mangue Seco and Coqueiro can 
occur by boat through the Real River (Pontal district/Sergipe) 
or by off-road car through Blue Coast beach/Bahia (Fig. 4).

Center of Mangue Seco

SE

BA

Animal Husbandry 

in the Coqueiros Region

Costa Azul Beach

Pontal

Figure 4. Registered and georeferenced breeding shacks at Mangue Seco migratory birds landing sites. Demonstration of access 
to these areas.

Table 3. Sanitary profile of breeding shacks at the migratory sites of Mangue Seco and Cacha Pregos, Bahia, 2013 and 2014.

Indicators
Mangue Seco Cacha Pregos

N % N %

Presence of other animals at the property 42 (42) 100 25 (25) 100

Internal bird commerce 42 (42) 100 25 (23) 92

External bird commerce 42 (0) 0 25 (02) 8

ATG use 42 (0) 0 25 (0) 0

Subsistence breeding shacks 42 (42) 100 25 (25) 100

Sanitary emptiness not realized 42 (42) 100 25 (25) 100

Birds’ vaccination not realized 42 (42) 100 25 (25) 100

Contact with migratory birds 42 (42) 100 25 (23) 92

Birds’ disposal in common trashes 42 (42) 100 25 (13) 52

ATG: animal transport guidelines. Source: The authors.
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The data obtained with georeferencing made possible 
that following MAPA’s recommendations of a 25-kilometers 
radius from the studied vigilance zone identified that the 
landing units of migratory birds at Mangue Seco region does 
not limit itself to the state of Bahia, reaching the cities of 
Estância, Santa Luzia and Indiaroba in the state of Sergipe. 
The same way was observed in Cacha Pregos, where the area 
of vigilance comprehends beyond Vera Cruz the cities of 
Aratuípe and Jaguaripe in Bahia.

Regarding the submission of serologic proof, 152 samples 
were found reactive for NCD between 2013 and 2014. In 2013, 
Mangue Seco showed reactive samples, differently from Cacha 
Pregos where all the samples were negative. In 2014, there was 
a percentual increase of NCD-reactive samples by 63.4% at 
Mangue Seco and by 88.9% for Cacha Pregos, Table 4.

The cloacal and tracheal swab samples were submitted 
to a cell culture test for isolation, at which the virus and its 
varieties were not found. These samples were also submitted to a 
confirmatory test through the molecular tool. All the submitted 
samples did not show amplification to the real-time PCR test.

DISCUSSION

The monitoring of landing sites for migratory birds involved 
educative actions, which allowed to comprehend the sanitary 
situation of backyard breeding shacks. The lack of knowledge 
of the local population, especially the bird owners, about the 
preventive measures of NDV entrance, the registry of contact 
between migratory and savage birds with poultry, birds discharge 
at public garbage and inadequate conditions of management 
were the main indicators evaluated and fundamental to define 
the sanitary profile of the breeding shacks.

There were no commercial farms around the 10 km 
area of the migratory site, a fact that demonstrates the lack 
of the possibility of vaccine virus circulation. The execution 
of epidemiologic vigilance proceedings at landing sites of 
migratory birds, including educational activities, are quintes-
sential measures that need to be periodically revised and 
updated following national and international epidemiologic 
scenario changes or new scientific evidence as to control and 

prevention of NCD. The educational diagnostic is largely 
used in sanitary education actions as a way of promoting 
consciousness and change of behavior towards the animals’ 
sanitary management (RIBEIRO, 2000). Given the situation 
found, the sanitary education activities were important allies 
during the research. The focus on preventive measures of NCD 
and other infirmities performed in public schools, through 
the distribution of guideline flyers and folders, brought in 
positive results as to the commitment and consciousness of 
the population at both localities.

The collection of information referring to georeferencing 
of backyard breeding and the risk and access points to Mangue 
Seco and Cacha Pregos sites, showed the spatial dimension of 
the researched area and were fundamental inside the investigative 
process. The stored information on the epidemiologic data in 
both researched units was essential to prioritize measures of 
orientation, prevention and control, which will proportionate 
better quality of epidemiologic vigilance. The inclusion and 
development of new tools for spatial analysis will allow the 
restraint, in a fast manner, of the NCD focuses or any other 
infirmity of interest to sanitary animal defense, if it were to 
happen. GIOTTO (2009) used the spatial analysis through 
geoprocessing techniques to evaluate NCD’s dispersion 
possibilities to aviary production areas of Rio Grande do Sul, 
showing that only the traffic related to the technical visits 
and ration trucks at the production units are factors that can 
unleash a disease outbreak in other localities, and the faster a 
definitive diagnostic is obtained and the restraint measures are 
set in place, smaller the probability of spreading the disease.

The spatial characterization of the distribution of high-risk 
properties for a compulsory notification infirmity is extremely 
opportune because, aside from the fact that those properties 
demand active and continuous vigilance of the official veterinary 
service, it allows the establishment of preventive sanitary 
programs in the regions considered to be of a higher probability 
of infirmity occurrence. In this work, it was realized that other 
municipalities of Sergipe, as in the state of Bahia itself, also 
represent areas of risk and require studies as landing units for 
migratory birds. The development of monitoring and vigilance 
systems allows capillarity increment of the veterinary attention 
system, with efficiency and efficacy earnings derived from 
preventive actions executed. Such systems can promote the 

Table 4. Demonstrative of processing results of samples through the ELISA technique.

Processed Samples

2013 2014

Mangue Seco Cacha Pregos Mangue Seco Cacha Pregos

N % N % N % N %

Positive 54 58.7 ----- ----- 26 63.4 72 88.9

Negative 38 41.3 17 100 15 36.6 9 11.1

Total 92 100.0 17 100 41 100.0 81 100.0

Source: The authors
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quality and accessibility of data, allowing public and private 
managers to perform customized analyses that bring more 
efficiency and efficacy to actions in animal health (DUTRA, 
2007; TODESCHINI, 2010).

In the serologic approach performed in breeding shacks, 
the higher rates of animals reactive to NDV were observed 
due to infection with the virus of a lentogenic strain of low 
pathogenicity, suggesting that the birds are immune to the 
disease, being exposed, more than once, to NDV. At Cacha 
Pregos the presented positivity can be related to the contact 
with migratory birds as well as to the acquisition of birds from 
the aviary pole of Feira de Santana, city near Cacha Pregos. 
The serologic research at backyard chicken breeding shacks 
and ostrich related by SALES (2007), FERNANDES et al. 
(2009) and MATTOS (2013), at the Feira de Santana/Bahia 
region, showed the presence of antibodies against the Newcastle 
disease virus, even without any report of the birds’ vaccination, 
strengthening the hypothesis that the birds got in contact with 
the virus (low-virulence strains), representing a risk factor for 
the poultry culture at the studied region. Nonetheless, the 
RT-PCR and viral isolation results were negative, proving 
that the birds were not eliminating the virus at the moment 
of sample collection. In Mangue Seco, the birdkeepers use 
their birds for squad reposition or commercialization with 
neighbors similar to the findings of MARKS et al. (2014) in 
a serum-epidemiologic survey realized for NDV in subsistence 
breeding shacks located in wintering areas of migratory birds of 
the south region of Brazil. Prevalence of NDV raised when the 
producers used their reposition birds to establish their flocks.

Migration patterns of savage geese provide more evidence 
that it is possible that the main areas of rest and wintering of 
aquatic migratory birds are important at the transmission 
of aviary diseases in the same species and between different 
species; therefore, representing risks to the poultry industry 
because these birds can be involved in the spreading of viral 

diseases, specifically the NCD (MÜLLER et al., 1999), which 
strengthen the importance of keeping an efficient epidemiologic 
vigilance system at both bird landing sites of Mangue Seco 
and Cacha Pregos due to the proximity to the poultry pole 
regions of Feira de Santana and Alagoinhas. Poultry is of huge 
importance to Bahia, mainly for its generation of socioeconomic 
benefits, and an outbreak of this disease would represent a risk 
to the regional and national economy, reflecting negatively 
on the levels of consumption of quality protein economically 
accessible to the population.

CONCLUSIONS

An epidemiological link can be established between migratory 
birds and backyard poultry, which also makes it possible to 
understand a relationship between the routes used by migratory 
birds and the number of Newcastle disease cases. Birds live 
in contact with residents; there are no principles of hygiene 
and cleanliness. Without control sanitary, domestic birds live 
freely in the mangrove and in the village, coming into contact 
with migratory birds and other animal species such as cattle, 
pigs and horses.

Georeferencing found that other areas, such as the munici-
palities of Aratuípe and Jaguaripe in Bahia and Estância, Santa 
Luzia and Indiaroba in Sergipe, can be investigated as possible 
risk areas for this disease. Due to the high percentage of animals 
reacting to the ELISA serological test in both units studied, 
the presence of circulating Newcastle virus is suggested, since 
there was no record of mortality and the birds did not show 
clinical signs of the disease. The negative results of PCR and 
viral isolation make it possible to understand that possibly 
the birds were not eliminating the virus at the time of of at 
the time of blood withdrawal.
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