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ABSTRACT

Newcastle disease (ND) is a severe and fatal disease of poultry caused by Newcastle Disease
Virus (NDV). The disease is of economic and public health importance and has been a threat to the
growth of poultry industry. A hundred and twenty day-old broiler chickens were procured from a
commercial breeder farm. Glucose, vitamin, antibiotics were administered accordingly. Birds were
tested for antibodies to NDV and vaccines were administered accordingly. Feed and water were
also provided ad-libitum. Birds were randomly distributed into groups. Experimental birds were
challenged at five weeks of age. Blood samples were collected for haematology assay periodically
after challenging with NDV. The erythrocyte response in the chickens had varying patterns; there
were significant reduction in values of Total Erythrocyte Count, Packed Cell Volume, Hemoglobin
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count in infected chickens. Monocytes were reduced significantly in the infected birds to 7+0.6% as
compared to uninfected birds which had 10+0.9%. There were no significant changes in the
Eosinophil and basophil absolute values in both infected and uninfected birds during the course of
the study. This study showed that haematological values of broiler chicken significantly differ (p=<
0.05) from uninfected and infected birds with virulent NDV. Generally, there were no significant
differences in the profile of the vaccinated birds. Hence the need for vaccination and research
towards anti-NDV therapeutic discoveries cannot be overemphasized.

Keywords: Heamatology; velogenic; Newcastle disease virus; broiler.

1. INTRODUCTION

Newcastle disease (ND) is a severe and fatal
disease of poultry caused by Newcastle disease
virus (NDV) which belongs to the family
paramyxovirus (PMV). The disease is of
economic and public health importance and has
been a threat to the growth of poultry industry.
Chickens of all ages are susceptible to NDV but
the severity observed in unvaccinated birds is
more when compared to vaccinated birds [1].
NDV can also cause conjunctivitis in humans,
usually when the person has been constantly
exposed to infected birds. Mostly, Laboratory
workers, vaccinators, poultry attendants and
vaccination crews are often at risk [2]. Humans,
though mildly, are among the many species that
can be infected by NDV in addition to avian
species. In some cases, mild, self-limiting
influenza-like disease with fever and headache
has also been reported in humans [3,4] The use
of personnel protective equipment and biological
safety cabinet can reduce the spread of the
infection while scheduled vaccination can be
employed in animal to prevent outbreak or
spread of the virus. Assay of different indices of
the blood can provide insight about the health
status of both human and animals [5]. Esonu et
al. [6] reported that the haematological
parameters can reveal the physiological
conditions of an animal to certain environmental
factors and microbial agents. Therefore this
study was conducted in order to evaluate the
haematology indices of broiler chickens infected
with virulent NDV.

2. METHODS

Hundred and twenty day-old broiler chickens
were procured from a commercial breeder farm.
The chickens were brooded and raised in a pen
constructed in an isolated location on the
Veterinary Experimental Unit of the Teaching and
Research Farm of Federal University Technology
Akure (FUTA). Antibiotics, vitamin and glucose
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were administered accordingly. Feed and water
were provided ad-libitum. Birds were randomly
distributed into groups and tested for antibodies
to NDV. Virus stock of Kudu strain was obtained
from National Veterinary Research Institute, Vom
and was transported under cold chain to the
research facility at FUTA where challenge was
carried out. The Virus contained 1x10% EIDs, /ml
and was reconstituted according to the
manufacturer’'s instructions. Experimental birds
were challenged at five weeks of age. Blood
samples were collected before challenge and 5-7
days post challenge with the virus from the birds
at regular interval. Haematological parameters
including total red blood cells count (RBC),
differential count of leucocytes which are
neutrophil, lymphocyte, monocyte, hemoglobin,
and packed cell volume (PCV) were enumerated
as adapted from the method of Eze et al. [7].

2.1 Statistical Analysis

The data obtained were analysed using SPSS
version 21 and values were presented in mean
+SD. Analysis of variance test was used for
haematological differences and means were
compared by LSD at p<0.05 level of significance.

3. RESULTS

Table 1. Haematological parameters of NDV
challenged vaccinated broilers

Parameters NDV Infected Uninfected
ESR (mm) 3+0.8 3+0.9
PCV (%) 25+0.14 30+0.18
RBC (x106/ul) 2.44+0.6 2.55+0.08
Hb (g/dl) 9.7+£0.17 10.3+0.18
LYM (%) 67+0.2 66+0.23
HET (%) 26+1.6 27+0.9
MON (%) 11+0.01 12+0.04
BAS (%) 2+0.01 2+0.01
EOS (%) 1+0.16 1+0.2
p<0.05 (significant at 0.05), Mean + SD of 10 values
per group
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Table 2. Haematological parameters of NDV challenged unvaccinated broilers

Parameters NDV Infected Uninfected
ESR (mm) 4+0.03 3+0.06
PCV (%) 28+0.4 31+0.42
RBC (x106/pl) 2.061£0.1 2.69+0.1
Hb (g/dl) 9.3+0.23 10.1+0.19
LYM (%) 72+0.1 67+0.02
HET (%) 22+0.08 28+0.09
MON (%) 7+0.6 10+0.9
BAS (%) 2+0.01 3+0.01
EOS (%) 1+0.0 1+0.0

p<0.05 (significant at 0.05), Mean = SD of 10 values per group

l

Plate 1. Petechiae haemorrhage seen in proventiculus of experimental bird

4. DISCUSSION AND CONCLUSION

The erythrocyte response in the chickens had
varying patterns in this study, though there was
significant depression of Red Blood Cell (RBC),
Packed Cell Volume (PCV) and Hemoglobin
Count (Hb) in infected chickens when compared
with the uninfected indicating possible anemia
[7]. Haemoglobin concentration (Hb) of normal
broiler birds was noticed as 10.1+0.19 (g/dl)
while that of ND affected birds was 9.3+0.23
(g/dl) (Table 2). This decrease in Hb
concentration in ND affected birds was significant
(p-value<0.05). Results obtained in this study
support the findings of Adeyemo and Sani [8].

Lymphocytes values were found significantly
higher in the infected birds than the uninfected
chickens Heterophils decreased significantly in
infected broilers. This is in agreement to studies
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of Calderon et al. [9] and Eze et al. [7] who
reported similar findings.

The monocytes were reduced significantly in the
infected birds to 7+0.6% as compared to
uninfected birds which had 10+0.9%. This
condition is referred to as Monocytopenia which
is a decrease in monocyte count. This might be
due to acute infection of ND in broilers [10].

The monocytes in the blood are in transit
between the marrow and tissues, where they are
transformed into tissue macrophages [11]. They
participate virtually in all inflammatory and
immune disorders such as severe viral and
bacterial infections for mopping up of necrotic
debris [12].

The leukocytic variations observed in this study
indicate that NDV exert significant depression on



leucogram (Table 2). Differential leucocytes
counts could serve as indicators of stress
response which are germane to immune

functions [13]. It has however been reported that
quite a number of bacterial and viral diseases
affect the number of white corpuscles of in
healthy animals, The number could vary slightly
from animal to animal but greatly differs in
unhealthy animals [14].

There were no significant changes in the
eosinophil and basophil absolute values in both
infected and uninfected birds during the course
of the study. This is also in agreement with report
of [9]. This observation may be due to functions
of eosinophils and basophils which are important
in parasitic infections and hypersensitivity
reactions accordingly [15].

Generally, there were no significant differences
in the profile of the vaccinated birds, this is
probably due to the immunological response
already initiated by the vaccine virus [16]. There
were slight variations in the values, however
within physiological range (Table 1).

Symptoms and lesions are significant in
establishing the disease and are also reliable in
diagnosis of ND infection. Postmortem
examination revealed Petechiae hemorrhage on
the proventriculus and cecal tonsil (Plate 1), as
well as congestion of trachea and lung. These
observations are in accordance with the reports
of xiao et al. [17] Clinical symptoms also
observed includes depression, inappetence,
anorexia, greenish-white diarrhea, torticollis,
morbidity and mortality, Based on observation of
clinical symptoms, it is positive that the ND
infection was of a velogenic strain [18,19].
However there were no observable or related
signs to the infected birds in uninfected birds.

This study showed that haematological values of
broiler chicken differs when challenged with
virulent NDV. The RBC, Hb and monocyte
reduced while lymphocytes increase significantly
in infected broiler birds. Therefore NDV affects
the haemogram and leucogram in broilers. This
furthermore buttresses the severity of ND caused

by velogenic strain, hence the need for
vaccination and research towards anti-NDV
therapeutic discoveries cannot be

overemphasized.
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