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Short Communication 

ABSTRACT 
 

Objective: This study was designed to investigate the seroprevalence of Chicken 
Infectious Anemia Virus (CIAV) among selected poultry species in Maiduguri, 
Nigeria. 
Materials and method: ELISA kit (X-Ovo FlockscreenTM, Cat. No.V085 5 
plates. February, 2014 - Xnew kit format), Chicken serum, enzyme conjugate 
reagent, adhesive cover, wash buffer, substrate reagent, stop solution. Serum 
samples from village chickens, broilers, layers, ducks, turkeys and geese in 
Maiduguri were tested for CIAV antibodies using Enzyme Linked 
Immunosorbent Assay (ELISA) as per the manufacturer’s protocols at the Viral 
Research Laboratory, Faculty of Veterinary Medicine, University of Maiduguri, 
Nigeria. The results were presented in simple percentages, bar charts and analyzed 
using SPSS Version 16 software. 
Results: Out of 944 sera from different species of poultry tested, an overall 
seroprevalence of 38.5% (n=363/944) was recorded in this study. The species 
distribution showed village chickens had 41.4% (n=166/944) prevalence, layers 
with 23.0% (n=12/52), broilers 46.6% (n=146/313), turkeys 23.6% (n=30/127), 
ducks 13.7% (n=4/29) and geese 22.7% (n=5/22) prevalence for CIAV 
antibodies. 
Conclusion: The result of this study shows that CIAV infection is present among 
different poultry species in the study area and therefore highlight the need for 
continuous surveillance so as to control further spread of the virus. 
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INTRODUCTION 
 

Chicken infectious anemia (CIA) otherwise known as 
Anemia-dermatitis syndrome or blue wing disease 
(Rozypal et al., 1997) is an emerging viral infection of 
poultry (mostly 2-4 weeks old) characterised by anaemia, 
subcutaneous haemorrhage, immunosuppresion, cachexia 
and high mortality (Rozypal et al., 1997). It is caused by 
CIA virus (CIAV), belonging to the family Circoviridae 
having a single stranded DNA virus with icosahedral 
symmetry (Fenner et al., 1993). In 1974, the virus was 
first isolated from commercial chicken in Japan (Yuasa et 
al., 1979). The disease may cause economic loss 
particularly to the broiler industry and the specific 
pathogen free eggs producers (Schat, 2003; Oluwayelu, 
2010). These losses are mainly due to poor growth, high 
mortality and cost of antibiotics used to control 
secondary bacterial infections (McNulty, 1991). 
Serological survey has indicated that CIAV infection is 
common throughout the world (Jordan and Pattison, 
1998) and has been isolated in countries like Japan (Yuasa 
et al., 1979) Germany (Todd et al., 1992), Nigeria 
(Oluwayelu and Todd, 2008), Iran (Mahzaunieh et al., 
2005), Argentina (Buscaglia et al., 1994), Israel (Davidson 
et al., 2004) and USA (Hoerr et al., 2005). In Africa, 
CIAV was first isolated from broiler chickens in South 
Africa (Witch and Maharaj, 1993) followed by Egypt (Aly, 
2001; Hussein et al., 2002) and Nigeria (Oluwayelu et al., 
2005). Despite the aforementioned economic threat of 
CIA to poultry industry and wide spread nature of the 
virus, there is dearth of information on the disease in the 
study area. The objective of this study therefore is to 
provide the seroprevalence information of CIAV among 
poultry species in the study area. 
 

MATERIALS AND METHODS 
 

Ethical statement: The study was conducted by 
following the international standards in terms of animal 
welfare and ethics.  
 

Study area: This study was carried out in Maiduguri, 
Borno State, Nigeria. Maiduguri is the capital city of 
Borno State and lies between latitude 10.20oN and 
13.40oN to the north, longitude 9.80oE and 14.40oE to 
the east and occupies an area of 69.436 square kilometers. 
Borno State shares international borders with Niger to 
the north, Chad to the north east and Cameroon to the 
east (Musa and Pindar, 2005). 
 

Study population: Blood samples were collected from 
village chickens, broilers, layers, turkeys, ducks and geese.  
 

Sampling and storage: A non-probability convenient 
sampling was used in this study. A total of nine hundred 
and forty four (944) blood samples were collected and 

directly dispensed into labeled plain vacutainer tubes and 
allowed to clot. After clotting, the samples were spun at 
1,500 rpm using a centrifuge and the sera were harvested, 
stored in an appropriately labeled cryotubes and kept at -
20oC until tested. 
 

Serology: Sera from the different poultry species were 
tested for the presence of CIAV antibodies using ELISA 
kit (X-Ovo FlockscreenTM Cat. No. V085 5 plates. 
February, 2014 - Xnew kit format). The ELISA test was 
carried out according to the manufacturer’s protocols in 
Viral Research Laboratory, Faculty of Veterinary 
Medicine, University of Maiduguri, Nigeria. Briefly, 50 µL 
of a 1:500 dilution of each test serum was added to a well 
of microtiter plates precoated with CIAV antigen. Each 
test sample was run in a single well and the positive and 
negative controls were run in duplicates. Each plate was 
covered with an adhesive cover and incubated at 37°C for 
60 min. The adhesive cover on each plate was removed 
and the plates were washed four times with the supplied 
wash buffer and the plates were inverted and tapped 
firmly on absorbent paper. 
 

Fifty microlitres (50 µL) of enzyme conjugate reagent 
(alkaline phosphatase labeled rabbit anti-chicken IgG in 
tris butter with an inert blue dye and sodium azide 0.1% 
v/v) was added to each well, mixed by gently tapping the 
side of the plate. The plates were covered with the 
adhesive cover and incubated at 37oC for 60 min. Again 
the adhesive covers were removed and plates were 
washed 4 times with wash buffer. Each washed plate was 
inverted and tapped firmly on absorbent paper. Finally, 
50 µL of substrate reagent (phenolphthalein mono-
phosphate and enzyme cofactors in a diethanolamine 
buffer) was added to each well of the plate and mixed by 
tapping the side of the plates. The plates were covered 
with the adhesive cover and incubated at 37oC 30 min. 
The adhesive cover was removed and 50µ1 of the stop 
solution (sodium hydroxide and a chelating agent in a 
diethanolamine buffer) was added to each well and mixed 
by gently tapping the side of the plate to obtain full color 
development and the plates were immediately read using 
microtiter plate reader at 550 nm. 
 
Data analysis: Data obtained from the study were 
presented in simple percentages, bar charts and analyzed 
using SPSS Version 16 software. P-value less than or 
equal to 0.05 was considered statistically significant. 
 

RESULTS 
 

The ELISA result of the test sera of different species of 
birds in Maiduguri for CIAV antibodies (IgG) revealed an 
overall seroprevalence of 38.5%. The species distribution 
of the CIAV positive samples showed village chickens 
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166/401 (41.4%), layers 12/52(23.0%), broilers 146/313 
(46.6%), turkeys 30/127(23.6%), ducks 4/29(13.7%) and 
geese 5/22 (22.7%) were positive for CIAV antibodies 
(Table 1). The sex distribution of the CIAV seropositive 
samples showed and overall prevalence of 41% among 
males and 32.9% among females (Table 2). The 
distribution of the OD values of the samples positive for 
CIAV antibody indicated the village chickens have 60.8% 
in lower OD values (0.3 - <10), 22.3% with middle OD 
values (10-<25) and 16.9% with high OD values (25-
<40) (Figure 1).This was followed by the layers with 
91.7% lower OD values and 8.3% middle OD values; and 
all the remaining birds reacted with 100% in lower OD 
values. 
 
Table 1: Distribution of CIAV ELISA antibodies among 
different poultry species in Maiduguri, Nigeria 
Poultry Type Total tested (N) Postive (%) 

Village chicken 401 166 (41.4) 
Layers 52 12 (23) 
Broilers 313 146 (46.6) 
Turkeys 127 30 (23.6) 
Ducks 29 4 (13.7) 
Geese 22 5 (22.7) 
Total 944 363 (38.5) 

P<0.05 
 

Table 2: Sex distribution of seroprevalence of CIAV 
infection among different species of poultry in 
Maiduguri, Nigeria 
Poultry Type Males Female 

Tested (N) + (%) Tested (N) + (%) 

Village chicken 251 96(38.2) 150 70 (46.7) 
Layers NA* NA* 52 12 (23.1) 
Broilers 313 146(46.6) 0 0(0) 
Turkeys 57 18(31.6) 70 12 (17.1) 
Ducks 15 3(20.0) 14 1(7.1) 
Geese 7 1(14.3) 15 4(26.6) 
Total 643 264(41.0) 301 99(32.9) 

P<0.05; NA= Not Applicable  
 

DISCUSSION 
 

Despite the economic importance of CIAV to the poultry 
industry, there is scanty of information on its prevalence 
in the study area. The overall CIAV seroprevalence rate 
of 38.5% observed might be attributed to natural 
infection since there was no vaccination against the 
disease in Nigeria. The overall CIAV seroprevalence of 
38.5% in this study was similar to the 36.7% in Central 
African Republic and 34.9% in Cameroon, as reported by 
Snoeck et al. (2012) The overall seroprevalence rate 
(38.5%) observed in this study was lower than the 55%, 
as reported in Western Nigeria by Owoade et al. (2004); 
88.9% among apparent healthy chickens in southwestern 
Nigeria (Owoade et al., 2004); 66.2% in backyard 
chickens (Oluwayelu and Todd, 2008); 86.1% among 
apparently healthy chickens (Oluwayelu et al., 2009) all in 

western Nigeria; 59% among commercial chickens in 
Zaria northern Nigeria (Okpanachi, 2015); 87.7% among 
commercial chickens in Iran (Mahzaunieh et al., 2005). 
The difference between the present study and those 
reported by other researchers could be due to number of 
other species of poultry included in the present study. To 
support this, Snoeck et al., (2012) reported that 
seroconversion is generally not homogenous even within 
a flock nor between species. This, therefore tends to 
complicate comparison between studies. 
 
Broilers recorded the highest seroprevalence rate of 
46.6% when compared to other poultry species studied. 
This disagrees with Okpanachi (2015) who reported 
higher prevalence of the disease in laying chicken 
compared with broilers. 
 
 

 
Figure 1: Bar chart showing the optical density (OD) values of CIAV 
ELISA antibody positive Serum samples. B=broilers, L=layers, 
T=turkeys, G=geese, D=ducks, VC= village chickens. Optical density 
value less than 0.306 is considered low OD value, while OD values 
equals to 0.306 are considered middle, and OD values greater than 
0.306 are considered high OD values. 

 
Apart from reports on prevalence of CIAV in village 
chickens and commercial chickens (layers and broilers) in 
Nigeria, no documented report on the prevalence of the 
virus among other poultry species (ducks, turkeys and 
geese) were made in the study area. The present study 
revealed CIAV prevalence among turkeys (23.6%), ducks 
(13.7%) and geese (22.7%), which are raised together 
alongside the chickens.  This suggests that this group of 
birds could probably serve as potential reservoirs of this 
virus as there is no evidence of clinical CIA in these 
species of birds reported. A higher prevalence rate of 
41.0% of the virus was recorded in male than in female 
(32.9) poultry from this study. This is similar to what was 
reported by Lawal et al. (2014), who reported higher 
prevalence in male (59.9%) than female (52.2%) birds. 
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The higher prevalence in males in the present study could 
be due to the fact that male birds were sampled more 
than the female birds because more of the male birds are 
sold out and slaughtered at live bird markets and houses 
while the female birds are kept for breeding purposes. 
  

CONCLUSION 

 
It was observed in this study that CIAV infection was 
38.5% among the different poultry species studied in 
Maiduguri, Nigeria. It’s recommended that further 
research be carried out on the pathology, pathogenesis, 
epidemiology and molecular studies of CIAV among 
different poultry species in the study area so as to 
understand the detailed molecular epidemiology of the 
virus in other to prevent it. 
 

CONFLICT OF INTEREST 
 

The authors declare that they have no conflict of interest. 
 

AUTHORS’ CONTRIBUTION 
 

YMS, ADE and MBA carried out ELISA procedure. 
TMH drafted the manuscript. SSB and DOO polished 
English of the manuscript. MYZ and MMM participated 
in the study design and its coordination. All authors read 
and approved the final manuscript. 
 
REFERENCES 
 

1. Aly MM. Isolation of chicken infectious anemia virus 
from outbreaks in broiler chickens in Egypt. Journal 
of EgyptianVeterinary Medicinal Association. 2001; 
61(6):137-147. 

2. Buscaglia C, Crosetti CF, Nervi P. Identification of 
chicken infectious anemia, isolation of the virus and 
reproduction of the disease in Argentina. Avian 
Pathology. 1994; 23:297-304. 
https://doi.org/10.1080/03079459408418997 

3. Davidson I, Shkoda D, Elkin N, Ayali G, Hamzani 
E, Kass N, Smith B, Borochovitch H, Gilat G, 
Krispin H, Kedem M, Perk S. Chicken infectious 
anemia in young broilers flocks in Israel. Israel 
Journal of Veterinary Medicine.2004; 59(4):78-82.  

4. Fenner FJ, Gibb EPJ, Murphy FA, Rott R., Studdert 
MJ, White DO. Veterinary Virology, 2nd Edn., 
Academic Press, San Diego, CA. 1993; p. 609. 

5. Hoerr FJ, Ewald S, Toro H. Serological evidence on 
chicken infectious anaemia in the United States at 
least since 1959. Avian Diseases. 2005; 50(1):124-126. 

6. Hussein HA, Saby MZ, EL-Ibiary EA, EL-Safty M, 
Abd-El-Hady AI. Chicken infectious anemia virus in 
Egypt: molecular diagnosis by PCR and isolation of 

the virus from infected flocks. Arab Journal of 
biotechnology Science. 2002; 263(2)-274. 

7. Jordan FTW, Pattison M. Poultry Diseases, 4th Edn., 
WB Saunders Company. 1998; p. 229-232. 

8. Lawal JR, Jajere SM, Bello AM, Mustapha M, Wakil 
Y, Ndahi JJ, Mustapha FB, Paul BT, Gulani I.A, 
Ibrahim UI, Geidam YA, Ambali AG, Waziri I. 
Prevalence of Infectious Bursal Disease (Gumboro) 
Antibodies in Village Chickens in Gombe State, 
Northeastern Nigeria. International Journal of 
Poultry Science. 2014; 13(12):703-708. 
https://doi.org/10.3923/ijps.2014.703.708 

9. Mahzaunieh M, Karimi I, Salehi Z. Serologic 
evidence of chicken infectious anaemia in 
commercial chicken flocks in Shahrekord, Iran. 
International Journal of Poultry Science. 2005; 4(7): 
500-503. https://doi.org/10.3923/ijps.2005.500.503 

10. McNulty MS. Chicken anemia agent: A review. Avian 
Pathology. 1991; 20:187-203. 
https://doi.org/10.1080/03079459108418756 

11. Musa AH, Pindar TY. Geological history of 
Borno State ministry of local government and 
chieftaincy affairs, Algon diary: 2005; p. 450. 

12. Oluwayelu DO, Todd D, Ball NW, Scott ANJ, 
Oladele OA, Emikpe BO, Fagbohun OA, Owoade 
AA. Isolation and preliminary characterization of 
chicken anemia virus from chickens in Nigeria. Avian 
Diseases. 2005; 49:446-450. 
https://doi.org/10.1637/7339-020705R.1 

13. Oluwayelu DO, Todd D. Rapid identification of 
chicken anaemia virus in Nigeria backyard chicken by 
polymerase chain reaction combined with restriction 
endonuclease and analysis. African Journal of 
Biotechnology. 2008; 7(3):272-275. 

14. Oluwayelu DO, Todd D, Ohore G, Emikpe B, 
Olaleye OD. A monoclonal blocking ELISA to 
detect chicken anaemia virus antibodies in Nigeria 
poultry. Bulletin of Animal Health and Production in 
Africa. 2009; 57:131-141. 
https://doi.org/10.4314/bahpa.v57i2.44939 

15. Oluwayelu DO. Diagnosis and Epidemiology of 
chicken infectious anemia in Africa. African Journal 
Biotechnology. 2010; 8:2043-2049. 

16. Okpanachi AA. A survey for Chicken Infectious 
Anaemia and Infectoius Bursal Diseases in Zaria and 
Environs, Kaduna state, Nigeria. An M.Sc. 
Dissertation, Department of Veterinary Medicine, 
Faculty of Veterinary Medicine, Ahmadu Bello 
University Zaria. 2015; p. 43 

17. Owoade AA, Oluwayelu DO, Fagbohun OA, 
Ammerlaan W, Mulders MN, Muller CP. Serology 
evidence of chicken infectious aneamia in 
commercial chicken flocks in southwest Nigeria. 
Avian Diseases. 2004; 48:202-5. 

https://doi.org/10.1080/03079459408418997
https://doi.org/10.3923/ijps.2014.703.708
https://doi.org/10.3923/ijps.2005.500.503
https://doi.org/10.1080/03079459108418756
https://doi.org/10.1637/7339-020705R.1
https://doi.org/10.4314/bahpa.v57i2.44939


 

 
Shettima et al./ J. Adv. Vet. Anim. Res., 4(4): 385-389, December 2017         389 

https://doi.org/10.1637/7075 
18. Rozypal TL, Skeeles JK, Dash JK, Anderson EJ, 

Beasley JN. Identification and partial characterization 
of Aikansa Izolates of chickens. Avian Disease. 1997; 
41(3):610-616. https://doi.org/10.2307/1592152 

19. Schat KA. Chicken infectious anemia. In: Saif, YM, 
Barnes HJ, Glisson JR., Fadly AM, McDougald LR., 
Swayne DE (Eds.), Disease of Poultry, 11th Edn., 
Iowa State University Press, Ames, Iowa, USA. 2003; 
p. 182–202. 

20. Snoeck CJ, Komoyo GF, Mbee BP, Nakoune E, 
Faou A L, Okwen MP, Muller CP. Epidemiology of 
chicken anaemia virus in Central African Republic 

and Cameroon. Virology of Journal. 2012; 9:189-190. 
https://doi.org/10.1186/1743-422X-9-189 

21. Todd DM, Mawhinney KA, Mcnulty MS. Detection 
and differentiation of chicken anaemia virus isolates 
by the using the polymerase chain reaction. Journal 
of Clinical Microbiology. 1992; 30(7):1661-1666. 

22. Witch JD, Maharaj SB. Chicken anemia agent in 
South Africa. Veterinary Record. 1993; 133:147-557. 
https://doi.org/10.1136/vr.133.6.147 

23. Yuasa N, Taniguchi T, Yoshida I. Isolation and some 
characteristics of an agent inducing anaemia in 
chickens. Avian Diseases. 1979; 23:366–385. 
https://doi.org/10.2307/1589567 

 
**** 

https://doi.org/10.1637/7075
https://doi.org/10.2307/1592152
https://doi.org/10.1186/1743-422X-9-189
https://doi.org/10.1136/vr.133.6.147
https://doi.org/10.2307/1589567

