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ABSTRACT

Objectives:	The	study	intended	to	detect	the	presence	and	distribution	of	avian	encephalomyeli-
tis	virus	(AEV)-specific	antibodies	in	Sonali (cross-bred)	parent	chickens	regarding	farm	location,	
flock	size,	and	age	in	Bogura	district	of	Bangladesh,	a	Sonali chicken	belt.
Materials and methods: A	total	of	275	Sonali parent	chickens’	blood	samples	were	collected	ran-
domly	from	39	flocks	during	laying	age	with	a	healthy	and	non-vaccination	history	against	AEV.	
Blood	samples	were	collected	aseptically	from	the	wing	veins	of	chickens	using	3-ml	syringes	and	
sera	were	 separated.	 Then,	 the	 sera	were	 transferred	 to	 the	 laboratory	by	maintaining	a	 cool	
chain.	 Indirect	enzyme-linked	immunosorbent	assay	was	used	to	detect	the	specific	antibodies	
against	AEV	present	in	the	sera	samples.
Results: Overall,	70.18%	of	the	chickens	were	found	seropositive	for	AEV	antibodies.	Based	on	
the	location,	the	highest	seropositivity	was	recorded	in	Bogura	Sadar	[91.30%,	confidence	inter-
vals	(CI)	79.21%–97.58%],	and	the	lowest	was	in	the	Adomdighi	sub-district	(45.45%,	CI	29.49%–
63.08%).	 For	flock	 size,	AEV	 seropositivity	was	 significantly	 (p <	0.05)	higher	 in	 the	 large	flock	
(82.22%,	CI	72.74%–89.48%).	Regarding	age	groups,	the	seropositivity	of	AEV	was	significantly	(p 
< 0.05)	increased	with	chickens’	age.	Higher	seropositivity	was	noted	in	chickens	aged	>51	weeks	
(89.32%,	CI	81.69%–94.55%).
Conclusion: The	results	 indicate	that	AEV	 is	circulating	 in	 the	environment,	and	chickens	were	
exposed	to	the	field	strain	of	AEV.	To	the	best	of	our	knowledge,	this	is	the	first	report	on	AEV	in	
chickens	in	Bangladesh.	Proper	vaccination	and	standard	farm	biosecurity	practice	could	minimize	
AEV	infection	in	chickens.	A	detailed	epidemiology	study,	detection,	and	characterization	of	the	
AEV	would	be	essential	for	effective	AEV	infection	control.
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Introduction 

Avian encephalomyelitis is a viral infectious disease 
caused by the avian encephalomyelitis virus (AEV). 
The disease widely occurs in chickens, turkeys, quails, 
pigeons, and pheasant [1]. Structurally, it is a positive 
sense, single-stranded RNA virus with 7-kb nucleotides 
in the genome that belongs to the newly created genus 
Tremovirus under the family Picornaviridae [2,3]. AEV 
has also been recognized as an “epidemic tremor” world-
wide and an economically significant poultry disease [1,4]. 
According to reports, nearly 2,511.66 € can be lost due to 

AEV infection in a farm consisting of 10,000 layer chickens 
[5]. AEV can be transmitted horizontally by the feco–oral 
route and multiply in intestinal epithelial cells, primarily 
in the duodenum. Subsequently, the virus can replicate and 
cause viremia and disseminate multiple organs like the 
proventriculus, gizzard, liver, kidneys, spleen, and heart. 
AEV can also be transmitted vertically from infected par-
ents to chicks through eggs [1,4,6]. It can infect the central 
nervous system at a younger age of chicken (3–5 weeks) 
characterized by ataxia, rapid tremor, weakness, leg paral-
ysis, starvation, and death [7].
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Conversely, the susceptible adult layer does not show 
any neurologic signs, but egg production and hatchability 
drop significantly [8,9]. Meanwhile, the average mortality 
rate is 25% and can exceed 50%, and the morbidity rate 
varies from 40% to 60% in all types of chickens [6]. The 
indirect enzyme-linked immunosorbent assay (ELISA) is 
a widely used method for detecting antibodies against 
AEV in poultry serum. It is also used for screening the 
flocks and monitoring antibody titer against AEV of the 
vaccinated flock [10,11]. AEV was first described by Jones 
in 1930 in the United States [12] and later reported in 
Europe, Canada, Australia, and Japan [1]. The seropreva-
lence of AEV was recently reported in India, China, Korea, 
Brazil, Sudan, and Algeria in layer chicken flocks [5,10,13–
16]. As far as our concern, there is no published report 
on AEV in Bangladesh. Considering that, the following 
cross-sectional study was carried out to check the AEV 
antibodies in non-vaccinated Sonali parents’ chickens and 
determine the distribution of its antibodies concerning 
farm location, flock size, and ages in the Bogura district 
of Bangladesh.

Materials and Methods

Ethical approval

About 1.5 ml of the blood samples / chicken were collected 
humanely following the ethical and welfare guidelines set 
by the guidelines of the Animal Experimentation Ethics 
Committee of Bangladesh Livestock Research Institute 
(Reference Number: BLRI0008).

Study area and study population

A total of 275 blood samples were collected randomly 
based on probability proportional to size techniques from 
39 Sonali-type chickens (cross-bred between Rhode Island 
Red cocks and Fayoumi hens) farms in November 2019 in 
the Bogura district of Bangladesh. Bogura district is a Sonali 
chicken belt located in the northern part of Bangladesh 
(Fig. 1). During sample collection, farm location, flock 
size, and ages of chickens were considered. Samples were 
collected from six sub-districts (Bogura Sadar, Kahalu, 
Shajahanpur, Gabtoli, Adomdighi, and Duphachia) under 
the Bogura district of Bangladesh. With regard to flock size, 
farms were categorized into three groups, such as small 
(500–1,000 birds), medium (1,001–1,500 birds), and large 
(1,501–2,000 birds) flocks. Chickens were also categorized 
into three age groups (<30, 31–50, and >50 weeks of age) 
during sample collection. The chickens were reared in the 
open-floor system, appeared healthy and non-vaccinated 
against AEV but vaccinated for Newcastle diseases, infec-
tious bursal diseases, and Marek’s disease virus with a 
standard schedule.

Collection of blood samples and separation of serum

Blood samples were collected from wing veins (1.5 ml 
blood/chicken) of apparently healthy chickens with 3-ml 
disposable plastic syringes without anticoagulant. After 
collection, blood samples were kept at room temperature 
in a standing position for an hour to allow clot formation. 
Then, the blood samples were kept in an ice-box and trans-
ferred to the laboratory, maintaining a cool chain. After 
collection, blood samples were subjected to centrifuge 
at 3,000 rpm for 5 min to remove the remaining clotted 
blood cells, clots, and other insoluble materials. Finally, 
clear supernatant serum was transferred in a sterilized 
Eppendorf tube and stored at −20°C until the ELISA was 
carried out.

Detection of AEV-specific antibody using indirect ELISA

The processed serum samples were tested for AEV-
specific antibodies by indirect ELISA using a commercially 
available AEV antibody test kit (BioChek®, Netherlands) 
containing AEV antigen-coated plates. Briefly, for each 
sample, a two-step dilution procedure was used to make 
a final dilution of 1:500 in dilution buffer. Then, 100 μl of 

Figure 1. Map showing the sampling sites (red dots) in Bogura 
district of Bangladesh.
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negative control was added into A1 and B1 wells; 100 μl of 
positive control was added into C1 and D1 wells; and 100 
μl of reference control (BioChek® Reference Control 13) 
was added into E1 and F1 wells of AEV antibody-coated 
plate. The remaining 90 wells were filled separately with 
100 μl of diluted serum samples. After that, the plate 
was covered with the lid and incubated at 22°C–27°C for 
30 min. After incubation, the wells were aspirated and 
washed four times each with approximately 350 μl of the 
wash solution. During washing, the plate was inverted 
and tapped firmly on absorbent paper to remove mois-
ture. Then, 100 μl of the conjugate was put into each well. 
Again, the plate was covered with a lid and incubated at 
22°C–27°C for 30 min.

Meanwhile, substrate reagent was prepared by adding 
one tablet in 5.5 ml of substrate buffer. Following incuba-
tion, the plate was again emptied and washed four times 
with a wash solution. Then, 100 μl of substrate solutions 
were added into each well and the plate was incubated 
at 22°C–27°C for 15 min. The reaction was stopped by 
adding 100 μl stop solution after 15 min. Finally, each 
reaction’s optical density was measured at a 405 nm fil-
ter by an ELISA reader (Multiskan EX®, ThermoFisher, 
Waltham, MA). The results were analyzed by BioChek 15 
software program (BioChek®, Reeuwijk, Netherlands) to 
calculate sample to positive (S/P) ratio and antibody titer 
where the S/P ratio and titer are 0.5 or more and 1,071 
or more were considered positive, respectively. The test 
was duplicated for every sera sample for the accuracy of 
the result.

Statistical analysis

All questionnaire data and ELISA test results were incor-
porated in an MS Excel 2013 spreadsheet (Microsoft 
Corporation, Redmond, WA) and exported to STATA-IC-14.0 
for further analysis [17]. Descriptive statistics were con-
ducted to calculate the frequency and percentage of differ-
ent variables such as farm location, flock size, and age with 
95% confidence intervals (CI). Chi-square test (χ2 test) was 
carried out to evaluate the significant relationship of AEV 
seropositivity to different variables. In chi-square analysis, 
the probability value (p) less than 0.05 (p < 0.05) was con-
sidered statistically significant.

Results

The cross-sectional survey of AEV antibodies in Sonali 
parent chickens of the Bogura district of Bangladesh is 
presented in Table 1. Overall, 70.18% (193/275) of the 
chickens were positive for AEV antibodies. All 39 (100%) 
flocks were found positive for AEV-specific antibodies as at 
least one sample was positive from each flock.

The study was conducted in six sub-districts of the 
Bogura district based on farm location. Out of the six 
sub-districts, the highest prevalence was found in Bogura 
Sadar (91.30%), followed by 75.61% in Dupchachia, 
71.43% in Kahalu, 70.2% in Gabtoli, 63.64% in 
Shajahanpur, and 45.95% in Adomdighi (Table 1). Farm 
locations did not differ statistically at p > 0.05. Regarding 
flock size, the detail seroprevalence of AEV in Sonali chick-
ens was consequently 44% in small (500–1,000 chickens), 

Table 1.	 Serological	detection	of	AEV	antibodies	in	Sonali parent	chickens	based	on	the	farm	location,	flock	size,	and	age.

Variable Category
Number of 

flocks
Number of 

serum tested
Number of positive 

samples (%)
95% CI χ2 p-value

Farm Adomdighi 5 37 17	(45.95) 29.49–63.08 3.96 0.555

Location Dupchachia 6 41 31	(75.61) 59.70–87.64

Gabtoli 7 47 33	(70.21) 55.11–82.66

Kahalu 7 49 35	(71.43) 56.74–83.42

Bogura	Sadar 6 46 42	(91.30) 79.21–97.58

Shajahanpur 8 55 35	(63.64) 49.56–76.19

Flock	size Small	(500–
1,000)
medium

13 75 33	(44.00) 32.55–55.94 6.67 0.036

11 110 86	(78.18) 69.30–85.49

(1,001–1,500)
large

15 90 74	(82.22) 72.74–89.48

Age (1,501–2,000)	<	
30	weeks

9 88 42	(47.73) 36.96–58.65 7.12 0.028

31–50	weeks	
>	50	weeks

15 84 59	(70.24) 59.27–79.73

15 103 92	(89.32) 81.69–94.55

CI	=	Confidence	interval;	χ2	=	chi-square.
*p-value	less	than	0.05	is	considered	significant.
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78.18% in medium (1,001–1,500 chickens), and 82.22% in 
large (1,501–2,000 chickens) flock. Table 1 illustrates that 
the prevalence of AEV in chickens was highest in the large 
flocks (82.22%) than in small flocks (44%). Flock size 
was significantly (p < 0.05) correlated to AEV infection in 
Sonali chickens.

The collected sera were grouped according to chickens’ 
age, such as less than 30 weeks, 31–50 weeks, and above 
50 weeks. The estimated seroprevalence of AEV infection 
in Sonali chickens was 47.73% at below 30 weeks of age, 
70.24% at within 31–50 weeks of age, and 89.32% above 
50 weeks of ages, respectively (Table 1). The seropreva-
lence of AEV was significantly higher in adults than in the 
young chickens (p < 0.05).

Discussion

The AEV infection in poultry flocks caused severe eco-
nomic losses in the poultry industry by increasing mor-
tality and medication costs and decreasing egg production 
and hatchability [1,18]. The present cross-sectional study 
reported an overall 70.18% of Sonali parents’ chickens of 
Bogura district positive for AEV-specific antibodies during 
the laying period.

However, the tested chickens were healthy and non-vac-
cinated for AEV. A similar serological study was conducted 
in Tamil Nadu, India, by Sukumar and Sumitha [13] and 
they noted 79.35% seropositivie of AEV in a non-vacci-
nated commercial layer, which is closely related to the cur-
rent result. Another study was carried out in Khartoum, 
Sudan, by Zahraa et al. [16] and reported 57.1% AEV sero-
positive layer chickens. Barros et al. [10] reported 100% 
AEV seropositive chickens in layer farms in Brazil during 
an outbreak.

The study indicated that larger flocks are more prone 
to AEV infection than smaller flocks. The results are 
also strongly supported by Schat and Skinner [19] that 
high-density flock during grow out contributes to the 
spread of the virus and clinical symptoms. In the present 
study, it was found that age was significantly correlated 
with the prevalence of AEV. Chickens during the laying 
period (>50 weeks) showed higher prevalence for AEV 
infection than those aged below 30 weeks. The findings 
are in agreement with several previous studies. Baksi [20], 
Hammami et al. [5], Sukumar and Sumitha [13], and Yu 
et al. [14] reported 25%, 75%, 89.43%, and 63.2% AEV 
seropositive chickens at adult age, respectively. Therefore, 
adult layer chickens are more sensitive to AEV infection 
than early laying period.

The current cross-sectional study revealed that the 
virus is widely circulated among the selected farms as the 
chickens are carrying anti-AEV antibodies. The chickens 
were non-symptomatic and non-vaccinated against AEV. 

Although non-symptomatic, they had a history of other 
vaccination against Newcastle diseases, infectious bursal 
diseases, and Marek’s disease virus. It is still uncommon 
to vaccinate the chickens against AEV, especially Sonali-
type chickens, due to the absence of clinical signs promi-
nently. All the Sonali parents’ flocks studied were reared in 
an open shed with a floor system for easy husbandry and 
mating [21,22]. A major predisposing factor of AEV trans-
mission is its capacity to survive up to 4 weeks or more in 
the environment and transmit horizontally and vertically 
[23]. The virus can also easily be transmitted horizon-
tally from contaminated feeds or litter by ingestion; direct 
chickens to chickens contact, fomites or poultry workers, 
and visitors are the potential risk factors [1]. Therefore, 
chicken rearing in-floor system may increase the chance 
of infection compared to rearing in the cage [16]. The AEV 
transmission in vertical routes also plays an essential role 
in causing increased early chicks mortality [24].

AEV diagnosis based on neurologic signs in adult chick-
ens more than 3–5 weeks older is very hard as neurogenic 
signs are not very common in adult chickens. It seems that 
during this age, the humoral antibody can neutralize the 
AEV before reaching the central nervous system [24]. So, 
chickens can be non-symptomatic, although infected [8,25]. 
Westbury and Sinkovic [27] revealed that AEV might not 
neutralize chicks’ immune systems during the 1st week of 
age; thus, neurogenic signs develop. A maternally derived 
antibody from a vaccinated mother can neutralize AEV 
during the 1st week of age [24,26,27]. So, it is suggested 
that Sonali parents’ flock be vaccinated to save their chicks 
in early life from AEV infection as AEV is widely circulating 
in the environment. However, AEV can be controlled suc-
cessfully by vaccination to commercial layer and breeders 
before their sexual maturity. The live embryo-propagated 
virus vaccine of AEV can be vaccinated in different routes 
like drinking water, spray, and wing-web [4,24]. It can 
also prevent AEV infection from day-old chicks by vertical 
transmission from infected parents [4,28–31].

To the best of our knowledge, this is the first study 
on Sonali parent chickens regarding AEV infection in 
Bangladesh using indirect ELISA. Therefore, further stud-
ies can be conducted focusing on isolation and molecular 
characterization of AEV to formulate prevention and con-
trol strategies.

Conclusion

The above findings conclude that AEV is widely circu-
lated in Sonali parent chickens in the Bogura district of 
Bangladesh. Overcrowding and older age are identified as 
potential risk factors of AEV. Therefore, AE vaccination to 
Sonali parent flocks and further virological study of AEV 
are suggested.
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