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Abstract

Aim: Chicken astroviruses (CAstV) are known to cause mild gastroenteritis, growth depression, and even mortality in
poultry, especially in chickens, turkeys, and ducks. To the best our knowledge, there is no published information on CAstV
in Grenada. This study was conducted to determine the prevalence of astrovirus in chickens in Grenada.

Materials and Methods: Blood samples from 366 indigenous chickens and 92 commercial chicken layers were collected
from all parishes of the island and tested for antibodies against CAstV using commercial enzyme-linked immunosorbent
assay.

Results: The seroprevalence of antibodies against astrovirus was 57.6% (95%, Confidence interval [CI]: 47.4-67.2) in
commercial layers and 61.5% (95%, CI: 56.4-66.3) in indigenous chickens. The results show the presence of infection
throughout the island.

Conclusion: The results show the infection with CAstV in approximately half of the chicken population in Grenada. This

is the first report on the prevalence of CAstV in chickens in Grenada and the Caribbean region.
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Introduction

Astroviruses are small, round, non-enveloped,
single-stranded, positive-sense RNA viruses, typically
28-30 nm in diameter [1]. The name astrovirus comes
from the Greek “astron,” meaning star, describing the
5-6 pointed star-like surface projections detected by
negative-stained electron microscopy [2]. Astroviruses
belong to the Astroviridae family, which is divided
into two genera: Mamastrovirus (mammalian astrovi-
ruses) and Avastrovirus (avian astroviruses) [1].

Mamastroviruses are associated with gastro-
enteritis outbreaks in infants [2,3] and elderly peo-
ple [4] and are an important cause of gastroenteritis
in immunocompromised individuals [5]. Astroviruses
also cause severe disease, including diarrhea and gas-
troenteritis in several mammals and birds, such as
swine, sheep, cats, dogs, cattle, turkeys, guinea fowls,
and ducks [6].

Mamastrovirus infection was not reported from
avian species, yet. However, recently, Pancovics
et al. [7] detected a mammalian-like astrovirus
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in bird, European roller (Coracias garrulous) in
Hungary.

To date, five different astroviruses have been
identified in avian species [8]. In turkeys, two types
of astroviurus (TAstV) have been identified, TAstV-1
and TAstV-2. Both types of TAstVs are genetically
and immunologically distinct [9]. Astroviruses cause
severe outbreaks of gastroenteritis in turkeys [9,10].
In ducks, the virus is called Duck AstroVirus, primar-
ily known as a picornavirus, Duck Hepatitis Virus
Type 1I and this virus causes fatal hepatitis in young
ducklings [11].

In chickens, there are two species of astroviruses,
which are antigenically and genetically distinct. Avian
nephritis virus (ANV) was originally classified as a
picornavirus but later as an astrovirus on the basis of
nucleotide sequence [12]. ANV affects young chicks
and causes growth depression and nephritis with
swollen kidneys, prominent ureters, and visceral gout.
There are necrosis and degeneration of the epithelial
cells of the proximal convoluted tubules with inter-
stitial infiltration of granulocytes and lymphocytes in
the kidneys. They also have caused outbreaks of gout
in broilers in India [13]. Recently, Espinoza et al. [14]
identified a new strain of ANV in Brazilian commer-
cial chicken flocks. De Wit et al. [15] reported a new
group of ANV in chicken and turkeys with enteric
and locomotion disorders. Zhao et al. [16] found
89% ANV and 4% chicken astroviruses (CAstV) in
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pigeons (Columbia livia) in China, during an outbreak
of diarrhea.

A second species of astovirus, CAstV, was iso-
lated from broiler chicks. CAstV is associated with
poor weight gain and enteric disease in chickens [17].
Recently, Todd et al. [18] identified two genetically
different isolates of CAstV, named CAstV 612 and
CAstV 11672, who share the low levels of antigenic
relatedness.

Worldwide, isolated published information is
available on the seroprevalence of avian astroviruses.
To the best of our knowledge, in the Caribbean region,
including Grenada, there is no information on CAstV.
In the present study, the seroprevalence of antibodies
for astrovirus (CAst-V) in indigenous and commercial
chickens of Grenada is reported for the first time.

Materials and Methods

Ethical approval
The project was approved by Institutional Animal
care and Use Committee (IACUC # 12005).

Study area

Grenada is the southernmost island country in
the southeastern Caribbean Sea. The island is divided
into six parishes. Blood from 366 randomly selected
indigenous chickens between the ages of 1-2 years and
92 blood samples collected randomly from layers in
the age group between 1 and 1.5 years from commer-
cial flocks from all six parishes were tested for anti-
bodies against CAstV. Around 30% of the Grenadian
households keep indigenous chickens for their fam-
ily use. The flock of indigenous chickens varies from
10 to 50 chickens per household. Blood from indige-
nous chickens was collected from five birds in flocks
consisting of up to 10 birds and from 20% of birds in
flocks with a size >10 birds. From commercial layers,
blood from around 15 chickens from 2 to 3 farms in
each parish was collected.

Sample preparation and detection of antibodies

A volume of 2-3 ml blood sample was collected
from the basilic vein (wing vein) of the chickens. Sera
were separated by centrifugation of blood at 3000 g for
10 min and frozen at —80°C until tested by enzyme-
linked immunosorbent assay (ELISA). Sera were
tested by ELISA. The CAstV Group B antibody test kit
from Biocheck (UK) Ltd. 11, Millfarm Business Park,
Millfield Road, Hounslow, London (Manufacturer)
was used, according to manufacturer’s protocol.

Statistical analysis

Confidence interval (CI) and Fisher’s exact
test were calculated using the following web-
site:  (http://www.mccallumlayton.co.UK/states/CI
Calcproportion.aspx).

Results

The seroprevalence of CAstV in indigenous
chickens and commercial layer chickens is presented
in Table-1.

Table-1: Seroprevalence of antibodies for CAstV in
chickens in Grenada, West Indies.

Type of Numbers Positive %o Positive (CI)
chicken of samples

Commercial 92 53 57.6 (47.4-67.2)
layer chickens

Indigenous 366 225 61.5 (56.4-66.3)
chickens

CAstV=Chicken astroviruses

Out of 366 indigenous chickens tested, 225 were
positive for antibodies to CAstV (61.5% CI: 95%:
56.4-66.3%). Out of 92 tested commercial layer chick-
ens, 53 were positive for antibodies to CAstV, (57.6%
CI: 95%: 47.4-67.2%).

There was no significant difference in seropos-
itivity of antibody for CAstV in commercial layer
chicken and indigenous chicken (p=0.5508) (Fisher’s
exact test).

Discussion

The presence of antibodies to CAstV has been
demonstrated in chickens by previous research-
ers in many countries of the world. Baxendale and
Mebatsion [17] and Todd et al. [18] showed wide-
spread CAstV antibodies among broiler, parent,
grandparent, and great-grandparent flocks in the
United Kingdom, Europe, Australia, and the United
States. Oluwayelu and Todd [19] reported serologi-
cal evidence of antigenically and genetically distinct
CAstV (strains CAstV 612 and CAstV 11672) in
Nigerian indigenous chickens.

The prevalence of antibodies to CAstV varied in
chicken flocks in various countries. Todd et al. [18]
reported 53% seroprevalence in parent flock, 28% in
grandparent, and 21% in great grandparent chicken
flocks in the UK. Seropositivity was demonstrated for
CastV 612 and CAstV 11672 strains. Oluwayelu and
Todd [19] found 4.0% seropositivity for CAstV 612%
and 8.0% for CAstV 11672 in Nigerian indigenous
chickens. Smyth ef al. [20] detected CAstV in gut
content of 96% of chickens from four broiler flocks in
the UK. In our study, we found 57.6% of commercial
chickens and 61.5% of indigenous chickens positive
for CAstV antibodies. Although in our research using
ELISA, it was not possible to test chickens for spe-
cific CAstV strains, the results suggest the wide cir-
culation of CAstV in both commercial and indigenous
chickens in Grenada. Since a vaccine for CAstV is not
available, the chickens in Grenada are not vaccinated.
This indicates natural exposure of chickens to CAstV.
Moreover, since the seropositive birds were from all
the parishes of Grenada, a widespread infection is
indicated in the country.

Various clinical signs associated with CAstV
included mainly enteritis and growth depres-
sion [10,15,17]. Sajewicz-Krukowska et al. [21]
recently reported “white chick” condition associ-
ated with CAstV infection. CAstV not only caused
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embryo/chick mortality but also weakness and white
plumage of hatched chicks. Other researchers, how-
ever, found no correlation between the presence or
absence of antibodies for CAstV and signs of growth
depression [17,18,22]. All chickens tested under this
research looked healthy without any clinical signs of
growth retardation and enteritis. To prove the asso-
ciation between infection and clinical disease, more
detailed study is needed.

Astroviruses are very resistant in the environ-
ment and resist inactivation by most routinely used
disinfectants [23-25]. According to Schultz-Cherry
et al. [25], the only products completely effective at
inactivation were 0.3% formaldehyde, 1.5% Virkon S,
0.1% b-propiolactone, and 90% methanol. CAstVs are
also resistant to temperature (up to 60°C for 10 min)
and to low pH [24]. These findings show that when
a flock is infected with CAstV, it is difficult to com-
pletely rid the flock of infection. Grenadian poultry
farmers need to be educated on the application of
biosecurity to prevent CAstV infection.

Validation of results with real time PCR

Initially the research was planned to perform sero-
prevalence of astrovirus, hence we only collected blood
and completed serology. Finding high sero positivity for
astrovirus in chickens, we were prompted to conduct
molecular techniques. For PCR we needed fecal mate-
rial from chickens which was not collected in this proj-
ect. Extra funding was granted by the University and
fecal swabs specimens are being collected. We hope to
complete PCR on indigenous and commercial chickens
by mid 2018. As far as authors know no research on
astrovirus is going on in the Caribbean region.

Conclusion

There is no published information on CAstV in
Grenada and other Caribbean nations. A serological
investigation to find out the presence of antibodies to
CAstV in indigenous and commercial chickens was
conducted in Grenada. The presence of antibodies in
approximately half of the tested chickens, by use of
ELISA, indicates a widespread infection with CAstV.
Because of the lack of a vaccine, the need to educate
poultry farmers in Grenada regarding the use of biose-
curity to prevent CAstV has been emphasized.

This is the first report on the presence of CAstV
antibodies in chickens in Grenada and the Caribbean
nations.

Author’s Contribution

RNS planning and oversee of the research proj-
ect and manuscript writing; RD, TM, and KO’C help-
ing KT in the collection of blood and performing the
ELISA, KT collection of blood, performing ELISA,
and review of the manuscript.

Acknowledgments

This study was supported by the Small Research
Grant Initiative (Grant# SRGI 15011 of 14" December,

2015) St. George’s University Grenada. The authors
thank Mr. Ray Samuel, necropsy laboratory techni-
cian, for his assistance in procurement of the birds and
collection of the samples.

Competing Interest

The authors declare that they have no competing
interests.

References

1. Matsui, S.M. and Greenberg, H.B. (2001) Astroviruses. In:
Knipe, D.M. and Howley, P.M., editors. Fields Virol. 4" ed.,
Vol. 1. Lippincott Williams and Wilkins, Philadelphia, PA.
p875-894.

2. Madeley, C.R. and Cosgrove, B.P. (1975) Letter: 28 nm
particles in faeces in infantile gastroenteritis. Lancet,
2:451-452.

3. Goodgame, R.W. (2001) Viral
Gastroenterol. Clin. N., 30: 779-795.

4. Gray, J.J., Wreghitt, T.G., Cubitt, W.D. and Elliot, P.R.
(1987) An outbreak of gastroenteritis in a home for the
elderly associated with astrovirus Type 1 and human calici-
virus. J. Med. Virol., 23: 377-381.

5. Liste, M.B., Natera, L., Suarez, J.A., Pujol, F.H., Liprandi, F.
and Ludert, J.E. (2000) Enteric virus infections and diarrhea
in healthy and human immunodeficiency virus-infected
children. J. Clin. Microbiol., 38: 2873-2877.

6. Reynolds, D.L. and Schultz-Cherry, S.L. (2008) Astrovirus
infections. Diseases of Poultry. 12" ed. Blackwell
Publishing, Ames, lowa. p351-355.

7. Pancovics, P., Boros, A., Kiss, T., Delwart, E. and Reuter, G.
(2015) Detection of a mammalian-like astrovirus in bird,
European roller (coracias garrulus). Infect. Genet. Evol.,
34: 114-121.

8. Pantin-Jackwood, M.J., Strother, K.O., Mindt, E., Zsak, L.,
Day, J.M. and Spackman, E. (2011) Molecular characteriza-
tion of avian astroviruses. Arch. Virol., 156: 235-244.

9. Koci, M.D. and Schultz-Cherry, S. (2002) Avian astrovi-
ruses. Avian Pathol., 31: 213-227.

10.  McNulty, M.S., Connor, T.J. and McNeilly, F. (1989) A sur-
vey of specific pathogen free chicken flocks for antibodies
to Chicken anemia agent, Avian nephritis virus and group a
rotavirus. Avian Pathol., 18: 215-220.

11.  Yu, M., Ismail, M.M., Qureshi, M.A., Dearth, R.N.,
Barnes, H.J. and Saif, Y.M. (2000) Viral agents associated
with poult enteritis and mortality syndrom: The role of a
small round virus and a Turkey coronavirus. Avian Dis.,
44: 2.

12. Imada, T., Yamaguchi, S., Mase, M., Tsukomoto, K.,
Kubo, M. and Morooka, A. (2000) Avian nephritis virus
(ANV) as a new member of the family astroviridae and con-
struction of infectious ANV ¢cDNA.. J. Virol., 74: 8487-8493.

13. Bulbule, N.R., Mandakhalikar, K.D., Kapgate, S.S.,
Deshmukh, V.V., Schat, K.A. and Chawak, M.M. (2013)
Role of chicken astrovirus as a causative agent of gout in
commercial broilers in India. Avian Pathol., 42: 464-473.

14. Espinoza, L.L., Beserra, L.A., Soares, R.M. and Gregori, F.
(2016) Avian nephritis virus (ANV) on Brazilian chicken
farms: Circulating genotypes and intra-genotypic diversity.
Arch. Virol., 161(12): 3455-3462.

15. de Wit, J.J.,, Dam, G.B., de Laar, J.M., Biermann, Y.,
Verstegen, 1., Edens, F. and Schrier, C.C. (2011) Detection
and characterization of a new astrovirus in chicken and tur-
key with eneteric and locomotion disorders. Avian Pathol.,
40(5): 453-461.

16. Zhao, W., Zhu, A.L., Yuan, C.L., Yu, Y., Zhu, CX,,
Lan, D.L., Yang, Z.B., Cui, L. and Hua, X.G. (2011)
Detection of astrovirus infection in pigeons (Columbia
livia) during an outbreak of diarrhea. Avian Pathol., 40(4):
361-365.

causes of diarrhea.

Veterinary World, EISSN: 2231-0916

638



Available at www.veterinaryworld.org/Vol.10/June-2017/11.pdf

17.

18.

19.

20.

21.

Baxendale, W. and Mebatsion, T. (2004) The isolation
and characterization of astroviruses from chickens. Avian
Pathol., 33: 364-370.

(2016) Astrovirus-induced white chicks condition-field
observation, virus detection and preliminary characteriza-
tion. Avian Pathol., 45(1): 2-12.

Todd, D., Wilkinson, D-S~, Jewhurst, H.L., Wylie, M., 22. Pantin-Jackwood, M.J., Spackman, E. and Woolcock, P.R.
Qordqn, AW and Adam B.M. (2009) .A ser'oprevaler'lce (2006) Molecular characterization and typing of chicken
investigation of chicken astrovirus infections. Avian and turkey astroviruses circulating in the United States:
Pathol., 38: 301-309. . . Implication for diagnostics. Avian Dis., 50: 397-404.
Qluwz}yelu, DO : a}nd Todd, D'. (2.012) Chlcker} astrp VIrus 23.  Kurtz, J.B., Lee, T.W. and Parsons, A.J. (1980) The action of
infection: Minireview and preliminary serologic evidence lcohol Rotavi trovi d ent . J H.
of antigenecally and genetically distinct chicken astrovi- alcohols on fofavirus, astrovirus and enterovirus. J. Hosp.
ruses in Nigerian indigenous chickens. Afi: J. Biomed. Res., Infect., 1: 321'3,25 : . .
15: 71-76. 24. Abad, FX., Pinto, R.M., Villena, C., Gajardo, R. and
Smyth, V.J., Jewhurst, H.L., Adair, B.M. and Todd, D. Bosch, A. (1997) Astrovirus survival in drinking water.
(2009) Detection of chicken astrovirus by reverse transcrip- Appl. Environ. Microbiol., 63: 3119-3122.
tion polymerage chain reaction. Avian Pathol., 38: 293-299. 25.  Schultz-Cherry, S., King, D.J. and Koci, M.D. (2001)
Sajewicz-Krukowska, J., Pac, K., Lisowska, A., Pikula, A., Inactivation of an astrovirus associated with poult enteritis
Minta, Z., Kroliczewska, B. and Domanska-Blicharz, K. mortality syndrome. Avian Dis., 45: 76-82.
soskoskeoskoskoskskosk

Veterinary World, EISSN: 2231-0916

639



