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aB S T r ac T
The present study was carried out to determine the haemato-biochemical parameters of broiler birds suspected for chicken infectious 
anaemia (CIA) belonging to 25 commercial farms in and around Anand district. The broiler birds having 10 per cent or above variation 
in body size were selected for the study. The haematological parameters like Hb, TEC, TLC and PCV were analysed by automatic blood 
analyser and the differential leukocyte count (DLC) was carried out manually. The biochemical parameters like AST, ALT, BUN, Serum 
creatinine, AKP and Serum uric acid were analysed on chemistry analyzer BS-120 by using Coral diagnostic kits. The haematological 
parameters like Hb, PCV, TEC and TLC were found significantly lower in CIA suspected birds as compared to healthy ones. The DLC 
showed higher value of heterophil and lower value of lymphocyte with no increase or decrease in monocyte and eosinophil count. 
Whereas, H:L ratio was found significantly higher in suspected birds as compared to healthy birds. The biochemical parameter like AST, 
ALT, BUN, serum creatinine, AKP and serum uric acid were found significantly higher in suspected birds as compared to healthy birds. 
Keywords: Broiler, Chicken Infectious Anaemia, DLC, Haematology, Serum biochemistry.
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In T r o d u c T I o n

Chicken infectious anaemia (CIA) is known to be an 
emerging disease that affects young broiler chickens from 

3 weeks of age (Lucio et al., 1990). Etiological agent of chicken 
infectious anaemia is Chicken anaemia virus (CAV) and is known 
for its immunosuppressive effects and has been documented 
in most of the world’s poultry producing countries. All the 
different CAV isolates are reported worldwide, however, it 
exists as a single serotype. Chicken anemia virus belongs to 
the Gyrovirus genus of Circoviridae family, and causes mainly 
thymus atrophy, aplastic anaemia and immunosuppression. 
Chicken anaemia virus is an important cofactor in poultry 
for Marek’s disease, Infectious bursal disease, Adenovirus 
and reticuloendotheliosis infections. Anaemia with low 
haematocrit value is the most characteristic clinical symptom. 
Chicken anaemia virus pathology is due to the destruction 
of haematopoietic precursor cells in the bone marrow and 
T-lymphocyte depletion in the thymic cortex. Economic 
losses due to chicken infectious anaemia derives from poor 
growth rate, higher mortality rates, carcass condemnations 
and antibiotic costs used to control secondary bacterial 
infection (Dren et al., 2000).

maT e r I a l S a n d me T h o d S

The pathological study comprised of information related 
to haematological and biochemical parameters in CIA 
suspected broiler birds as compared to healthy broiler birds.

Collection of Blood and Separation of Serum
About 2 ml of blood was collected from wing vein of 5 random 
broiler birds suspected for chicken infectious anaemia (CIA) 
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as well as from healthy flocks from each poultry farm (Total 
25 commercial poultry farms) having minimum 10 per cent 
variation in body size. One part of blood was taken into 
K3EDTA vacutainer for haematological examination and other 
part was taken into vacutainer having blood clot activator 
and allowed to clot for 20-30 minutes at room temperature 
in slant position. Then clot was retracted by placing it under 
refrigeration followed by centrifugation for 1500 rpm for 15 
minutes. Serum was harvested into 2 ml Eppendorf tube for 
further process. Blood smears were prepared at the time of 
blood collection for DLC and heterophil : lymphocyte (H:L) 
ratio.
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Haematological Estimation 
The haematological parameters like haemoglobin (Hb), total 
erythrocyte count (TEC), total leukocyte count (TLC) and pack 
cell volume (PCV) were analysed by automatic blood analyser 
(Mindray; BC-2800 Vet, China). 

Differential Leukocyte Count (DLC)
Differential leukocyte count (DLC) was carried out manually 
after staining of blood smears with Leishman-Wright’s 
stains. Heterophiles to lymphocyte ratio was calculated 
by dividing total heterophils count by total lymphocytes  
count.

Serum Biochemical Investigation
The serum biochemical parameters like aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), 
blood urea nitrogen (BUN), serum creatinine, alkaline 
phosphatase (AKP) and serum uric acid were analysed on 
chemistry analyzer BS-120 (Shenzhen Mindray Bio-Medical 
Electronics Co. Ltd., China) by using diagnostic kits (Coral 
Clinical Systems; a division of Tulip Diagnostics Private 
Limited).

Statistical Analysis
Independent sample ‘t ’ test was used to analyse the 
haematological and biochemical parameters by using 
software SPSS. All data have been presented as mean  
± SE.

re S u l S a n d dI S c u S S I o n

Mean values of Hb, PCV, TEC, TLC, DLC and H:L ratio for 
all 25 flocks have been presented in Table 1. There was 
highly significant decrease in Hb concentration in birds of 
flocks 1, 2, 18, 21 & 22 suspected for CIA as compared to 
apparently healthy birds of same farms. The  PCV values of 
birds suspected for CIA  in flock 1, 7, 12, 14, 16 & 17 were also 
significantly lower as compared to apparently healthy birds 
of same farms. There was highly significant decrease in TEC 
values of birds suspected for CIA in flock 16, 17, 19 & 22 as 
compared to apparently healthy ones. There was highly 
significant decrease in TLC values of birds suspected for CIA 
in flocks 3, 7, 12, 13, 18 & 25 as compared to apparently healthy 
birds of same flock. Overall, the haematological parameters 
like Hb, PCV, TEC and TLC were found significantly lower 
in birds suspected of chicken infectious anaemia (CIA) as 
compared to healthy birds of same farms. These findings 
were in agreement with the reports of Vachhani (2005), 
Jivani (2010), Krishan et  al. (2015), Kamdi et  al. (2016) and 
Abdelwahab and Mansour (2019). The significantly lowered 
values of Hb, PCV, TEC and TLC recorded in the present 
study could be due to anaemic condition of birds which may 
be due to poor diet or possibly a malabsorption problem, 
destruction of red blood cells, hypoplasia of bone marrow 
and destruction of lymphocyte or immunosuppression. 

The DLC showed higher value of heterophil and lower value 
of lymphocyte with no increase or decrease in monocyte and 
eosinophil count. Whereas, H:L ratio was found significantly 
higher in suspected birds as compared to healthy birds 
(Table 1). There was significant increase in heterophil values 
and decrease in lymphocyte values with increased H:L ratio 
of all flocks suspected for CIA except flock 6 & 18 as compared 
to apparently healthy flock of same farm. There was highly 
significant increase in heterophil and decrease in lymphocyte 
of flock 1, 4, 9, 13, 22 & 25 suspected for CIA as compared to 
apparently healthy flock of same farm. These findings were 
in agreement with the reports of Vachhani (2005), Karimi 
et al. (2010) and Kamdi et al. (2016). The significantly higher 
heterophil value, lowered lymphocyte value, increased H:L 
ratio with no significant increase or decrease in mean value 
of monocytes and eosinophils recorded in the present study 
could be due to marked inflammatory reaction, presence 
of infectious agents like bacteria, virus and destruction of 
lymphocyte or immunosuppression. The increase in H:L 
ratio observed during present study indicate presence of 
various stressors, heat stress or viral infection. It also indicates 
lowered immunity to respond to other infectious agents and 
succumbs to many bacterial infections. 

Mean values of AST, ALT, BUN, Serum creatinine, AKP and 
Serum uric acid in 25 flocks studied have been summarized 
in Table 2. 

There was significant increase in AST and ALT values of 
birds in all flocks suspected for CIA, except flock 7, 10, 12, 
13, 18, 20 & 23, as compared to apparently healthy birds 
of same farm. Moreover, highly significant increase in AST 
and ALT values were observed in birds of flock 4, 8, 11, 
15, 22 & 25 suspected for CIA as compared to apparently 
healthy birds of same farm. There was significant increase 
in BUN and creatinine values of birds suspected for CIA in 
all flocks, except flock 2, 5, 9, 12, 13, 18, 21 & 23 as compared 
to apparently healthy birds of same farm. There was highly 
significant increase in BUN values of birds in flock 1, 3, 8, 
14, 18 & 25 suspected for CIA as compared to apparently 
healthy birds, while creatinine values of birds in flock 3, 10 
& 17 suspected for CIA were highly significantly increase as 
compared to apparently healthy birds of same farm. There 
was significant increase in AKP values of birds suspected 
for CIA in all flocks, except flock 2, 5, 9, 13, 18, 21 & 23 as 
compared to apparently healthy birds of same farm, while 
the AKP values of birds in flock 3, 16, 17, 19, 22 & 24 suspected 
for CIA were highly significantly increased as compared to 
apparently healthy birds of same farm. The uric acid values 
of birds suspected for CIA all flocks, except flock 2, 5, 7, 9, 
13, 18, 21 & 23 were significantly increased as compared to 
apparently healthy birds of same farm. However, there was 
no significant variation among suspected groups for CIA and 
those found positive based on molecular study. In general, 
the biochemical parameters like AST, ALT, BUN, Serum 
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creatinine, AKP and Serum uric acid were found significantly 
higher in suspected birds as compared to healthy flocks of 
the same farms. These findings were in agreement with the 
reports of Krishan et al. (2015) and Kamdi et al. (2016). The 
significantly higher values of AST, ALT, BUN, Serum creatinine, 
AKP and Serum uric acid recorded in the present study could 
be due to damage to hepatocytes, liver dysfunction or liver 
disease, kidney damage or renal failure and muscular injuries 
caused by CIA or concurrent bacterial infections. 

ac k n ow l e d g e m e n T

Authors are grateful to Professor & Head, Dept. of Veterinary 
Pathology and Dean, Veterinary College, AAU, Anand for 
facilities and poultry farmers for their cooperation and 
support to carry out this study. 

re f e r e n c e S
Abdelwahab, S. ,  & Mansour, D. (2019). Chicken anaemia 

virus in Egyptian broilers; Clinical signs and molecular 
characterization. Suez Canal Veterinary Medical Journal, 24(2), 
347-358.

Drén, C.N., Kant, A., Van Roozelaar, D.J., Hartog, L., Noteborn, 
М.H., & Koch, G. (2000). Studies on the pathogenesis of 
Chicken infectious anaemia virus infection in six-week-old SPF 
chickens. Acta Veterinaria Hungarica, 48(4), 455-467.

Jivani, B.M. (2010). Pathological and differential cytokine expression 
study in natural outbreak of Chicken infectious anaemia virus 
(CAV) infection. M.V.Sc. Thesis, Anand Agricultural University, 
Anand, India.

Kamdi, B.P., Kulurkar, P.M., Bhandarkar, A.G., Sonkusale, P.M., 
Tembhurne, P.A., Raut, S.W., & Kurkure, N.V. (2016). Study of 
mortality in young chickens by Chicken infectious anaemia 
virus (CIAV) in Nagpur region.  Indian Journal of Poultry 
Science, 51(3), 353-358.

Karimi, I., Mahzounieh, M., Bahadoran, S., & Azad, F. (2010). Chicken 
anaemia virus infection in broiler chickens in Shahrekord, 
Iran: Serological, hematological, and histopathological 
findings. Comparative Clinical Pathology, 19(1), 63-67.

Krishan, G., Shukla, S.K., Bhatt, P., Wani, M.Y., Dhama, K., Malik, 
Y.P.S., & Kumar, R. (2015). Clinical association of Chicken 
anaemia virus with other infectious poultry diseases in 
North India and Nepal: Its pathological studies, molecular 
epidemiology and RFLP pattern of PCR amplified full length 
viral genome. Advances in Animal and Veterinary Sciences, 3(7), 
395-405.

Lucio, B., Schat, K.A., & Shivaprasad, H.L. (1990). Identification of 
the chicken anaemia agent, reproduction of the disease, 
and serological survey in the United States. Avian Diseases, 
34(1): 146-153.

Vachhani, K.V. (2005). Etio-immuno-pathological studies on chicken 
infectious anaemia – gangrenous dermatitis syndrome in 
pullets M.V.Sc. Thesis, Anand Agricultural University, Anand, 
India.


