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Abstract: A comparative account of haemato-biochemical profiles of an indigenus
(IND) and five chicken breeds: viz. Cobb 500 (COB), cockerel (COC), Fayoumi
(FAY), Rhode Island Red (RIR), and Sonali (SON, derived from RIR cock x FAY hen),
has been presented. The haematological profile included total counts (TC) of RBC,
WBC, platelets, haemoglobin (Hb%) and ESR and differential counts (DC) of WBC
included neutrophils, eosinophils, lymphocytes, monocytes and basophils. All the
haematological parameters except WBC, ESR and basophils showed significant
difference among the breeds (P < 0.01). Vital biochemical parameters from blood
sera such as calcium, cholesterol, creatinine, glucose and urea also showed
significant difference among the chicken breeds (P < 0.05). The haemato-
biochemical parameters, however, were not significantly correlated (P > 0.05) with
each other among the chicken breeds. Except for cholesterol vs. urea in IND, none
of the correlations tested for haemato-biochemical profiles of the experimental
chickens was found significant. Relevance of this study in relation to health,
clinico-pathology and improved breeding strategies of the poultry species in the
country has been discussed.
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INTRODUCTION

Blood plays an important role in the transportation of nutrients, metabolic
waste products and gases around the body (Zhou et al. 1999). Moreover, blood
represents a means of assessing clinical and nutritional health status of animals
(Olorode and Longe 2000). The haemato-biochemical profiles are most commonly
used in nutritional studies for chickens (Adeyemi et al. 2000) and other birds
like pigeon (Pavlak et al. 2005), guinea fowl (Onyeanusi 2007), bronze turkey
(Schmidt et al. 2009) and Japanese quail (Arora 2010). The full blood count
examines mostly the cellular components of blood whereas biochemical testing
focuses on its chemical constituents (Hrubec et al. 2002). It has been shown
that data from blood profiles could be exploited in the improvement of chicken
stocks (Ladokun et al. 2008). In addition, blood parameters help diagnoses of
specific poultry hen pathologies and might serve as basic knowledge for studies
in immunology and comparative avian pathology (Bonadiman 2009).
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Studies on Thai native chickens (Simaraks et al 2005), naked-neck
indigenous chickens of Kashmir (Pampori and Igbal 2007), Cobb broilers (Anitha
et al. 2007, Elagib et al. 2008, Barreiro et al. 2009, Daneshyar et al. 2009) and
laying hens (Mohammed 2010, Al-Jaff 2011; El-Gendy et al. 2011, Yanagita
et al. 2011) demonstrate that haemato-biochemical profiles of chickens are
correlated with a number of factors such as gender, nutrition, rearing
temperature, stocking density and stress conditions. Other studies revealed that
serum protein may be used as an indirect measurement of dietary protein
quality (Alikwe et al. 2010), whereas significant reduction in red and white blood
corpuscles indicates haemolytic anaemia and exposes the birds to high risk of
infection (Akporhuarho 2011).

Fluctuations or variations in haemato-biochemical profiles have been
reported in chickens of the same age and sex, and reared under the same
conditions but sampled at different times of the day (Azeez et al. 2009), due to
changes in daily physical and metabolic activities (Islam et al 2004), feed
replacement (Ugwu et al. 2008, Adeyemo et al. 2010, Oloyede et al. 2010, Saied
et al. 2011), polluted water (Akporhuarho 2011) and ecotypes (Elagib and
Ahmed 2011). Recently it has been demonstrated that serum lipid and serum
cholesterol decreased significantly in post-hatch broiler chicks (Ali et al. 2011).

With a view to create a baseline data on haemato-biochemical profiles of
chicken breeds available in Rajshahi, some vital blood parameters of an
indigenous, four exotic and a hybrid chicken have been estimated. The present
results would help assessing poultry diseases, identifying healthy chickens,
improving desirable breeds and designing appropriate breeding strategies for
poultry birds in the country.

MATERIAL AND METHODS

Experimental animals: A total of 30 marketable-sized, healthy male chickens
(6 breeds x S replicates each), consisting of a non-descriptive Deshi or
indigenous (IND), four exotics viz. Cobb 500 (COB), Cockerel (COC), Fayoumi
(FAY) and Rhode Island Red (RIR), and a crossbred Sonali (SON) derived from
RIR cock x Fayoumi hen, were used. IND chicks were reared on free-range and
semi-scavenging systems at domestic houses, while the rest of the breeds were
raised on deep litter system at private-owned poultry farms situated within the
Rajshahi City Corporation areas. Age (in months) of the IND chickens ranged
between 6 and 8 while that of COB, COC, FAY, RIR and SON varied between 1
and 1.5; 1.5 and 1.8; 1.8 and 2.5; 18 and 20 and 1.5 and 2.5, respectively.

Blood samplings: Owing to the least variability compared to other sites (Arora
2010), jugular veins were punctured with sterile needles to collect 2cc of blood
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from each bird, 0.5 cc of which was dispensed into clean bottles containing the
anticoagulant EDTA, while the rest was allowed to clot. The non-coagulated
blood was used to determine the haematological profile. Afterwards the same
quantity of blood was collected as described above and was subject to
centrifugation for 5 min to get the blood serum samples, the latter were used to
measure the biochemical profile of the experimental birds.

Haematological and biochemical techniques: Haematological profile included
total counts (TC) of the RBC (red blood corpuscles, x10¢ cells.ul'l) and WBC
(white blood corpuscles, x10% cells.ull), differential counts (DC) of the WBC,
number of platelets (X106 cells.ull), haemoglobin (Hb%) and ESR (erythrocyte
sedimentation rate, mm.hr!), which were estimated using the techniques
described elsewhere (Ritchie et al 1994; Pampori and Igbal 2007). A
haemocytometer consisting of a counting chamber and special cover slip was
used for TC of the RBC and WBC. In addition, DC of the WBC were made using
the haemocytometer and WBC pipette, where the numbers of neutrophils,
eosinophils, lymphocytes, monocytes and basophils were recorded per 100 cells.
Platelet counts were made by using 100mL of 3% sodium citrate, 1mL of
formalin and 2 drops of 1% brilliant cresyl blue in saline. The estimation of Hb%
was done by using 0.1N HCI and distilled water that converted the haemoglobin
into acid haematin. ESR values were recorded in mm at the first hr by the
Westergren method (Ritchie et al. 1994). For serum samples, 3 test tubes
(labelled as blank, standard and test, respectively), a water bath and a
colorimeter with 546 nm filters were used to measure calcium (CAL), cholesterol
(CHO), creatinine (CRE), glucose (GLU) and wurea (URE). Values of the
biochemical profile were recorded in mg.100 m/1.

Statistical procedures: To detect any significant differences in haemato-
biochemical profiles among the chicken breeds under study, a statistical
package (SPSS version 11.0 for Windows) was used to calculate mean, standard
deviation (SD), analysis of variance (ANOVA), least significant differences (LSD)
and co-efficient of correlation (r) values. All statements of significance were
based at least on 95% confidence limits (i.e. P < 0.05).

RESULTS AND DISCUSSION

Haematological profile: Results on the haematological profile of the chicken
breeds are presented in Table 1. The TC of RBC showed highly significant
difference between breeds (Fs24=7.05, P=0.000), where IND had the highest
number that differed significantly from all other breeds, COB had the lowest.
COC, RIR and SON had similar numbers of RBC but they differed from COB and
FAY. Data on the TC of WBC, however, did not differ significantly among the
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breeds (Fs24=1.30, P>0.05) where IND had the highest WBC that differed from
the rest of the chickens. FAY, RIR and SON displayed similar WBC counts and
COC had the lowest value. Similar to RBC, differences in platelet counts among
the groups of chickens were also significant (Fs, 24=10.47, P=0.000) where IND
and COB had the highest and the lowest values, respectively. But the platelet
counts between COC and RIR, and that between FAY and SON did not differ
statistically. The percentage of Hb showed a highly significant difference
(F5,24=12.36, P=0.000) among the chickens where IND had the highest and COC
the lowest values. As in WBC, ESR of the chickens did not reveal a significant
difference (F524=0.66, P>0.05). The ESR in RIR was the lowest that differed
statistically from the rest of the breeds.

Table 1. Haematological profile of one indigenous and five exotic breeds male chickens from
Rajshahi, Bangladesh

Breeds* Age RBC WBC Platelets Hb ESR
(month)  (x10¢6cells.ul'!) (x10%cells.ul!) (x106cells.ul?) (%) (mm.hr!)
IND 6.20£1.20 2.74+0.192 2.33+0.252 2.67£0.222 11.2+0.84= 8.60+1.342
COB 1.10£0.10 2.12+0.134 2.27+0.10° 2.14+0.084 7.20£0.84¢ 8.20%£1.092
cocC 1.60£0.20 2.54+£0.17¢ 2.21+0.08¢ 2.24%0.09¢ 6.40 £1.14¢ 8.40%0.552
FAY 1.90£1.20 2.62+0.18P 2.2310.04d 2.48%0.14b 9.80+0.84b 8.8010.842
RIR 18.9£0.60 2.32+0.24¢ 2.17+0.13d 2.2240.12¢ 9.40+1.95b 7.80+0.48p
SON 1.80+£1.20 2.48%0.19¢ 2.15+0.044 2.48+0.14b 9.80+0.842 8.80+0.842
Ref* - (2.5-3.5) (1.2-3.0) (1.5-3.2) (7 -13) (8-12)

*N=5 per breed; figures show mean + SD values; superscripts for each parameter in the same
column differ significantly by LSD (P<0.05); *Reference values (Jain 1993); abbreviations are
elaborated in Materials and Methods.

Data on DC of WBC in the experimental chicken breeds (Fig. 1) revealed
highly significant differences for neutrophils (Fs, 24=32.21, P=0.00), eosinophils
(Fs, 24=10.78, P=0.00), lymphocytes (Fs, 24=17.05, P=0.00) and monocytes (Fs,
24=27.07, P=0.00). Basophils, however, did not vary between the breeds (Fs,
24=0.36, P>0.05). COC had the highest neutrophils and IND the lowest;
eosinophils were highest in IND and lowest in SON and FAY; SON had the
highest lymphocytes followed by FAY, RIR, IND, COB and COC; while the
monocytes showed the following sequence: IND > RIR > COC > COB > SON =
FAY.

Biochemical profile: Data on the amount of calcium in blood sera of the
experimental birds showed a significant difference among the adult males (Fs,
24=50.98, P=0.00), where RIR had the highest and SON had the lowest values
(Table 2). Moreover, a significant difference existed among IND, COB and SON
breeds, although RIR, COC and FAY did not differ in their sera calcium
contents. Cholesterol in blood sera of the birds also showed significant difference
among breeds ((F524=59.83, P=0.00), where RIR had the highest amount and
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IND had the lowest. Similarly, difference in creatinine among chicken breeds
were significant (F524=10008.16, P=0.00), where IND exhibited the highest and
SON the lowest values. In terms of the glucose contents, FAY showed the highest
followed by RIR, COB, COC, SON and IND, resulting in a significant difference
among the breeds (Fs524=677.21, P=0.00). The amount serum urea showed the
following sequence: RIR > SON > COB > FAY > COC > IND, which also revealed a
significant difference among the chicken breeds (Fs524=43.64, P=0.00).
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Fig. 1. Estimated differential counts (DC) of WBC of one indigenous and five exotic breeds male
chickens from Rajshahi, Bangladesh

Table 2. Biochemical profile of one indigenous and five exotic breeds male chickens from
Rajshahi, Bangladesh

Breeds* Age (month) CAL CHO CRE GLU URE

IND 6.20+£1.20 10.6+0.26>  75.0+2.24d 0.63+0.062 76.0+1.58¢ 1.7£0.160¢
COB 1.10£0.10  9.60+0.35¢  83.0+2.24> 0.60x0.16¢ 154+2.17b 12.241.90¢c
COoC 1.60+0.20 11.6+0.692  78.0+3.16c 0.64£0.21¢ 147+3.85¢ 11.0+2.24¢
FAY 1.90£1.20 11.5+0.372=  76.0+3.16c 0.56+0.23P 160+3.162 11.4£0.964
RIR 18.9+0.60 12.9+0.632  95.2+1.922 0.90+0.224 159+3.11a 16.2+2.59a
SON 1.80+£1.20 8.88+0.244  93.4+2.41a 0.54+0.24¢ 127£0.244 13.8+0.74b
Ref* - (8.1 -12) (129 - 297) (0.5-2) (197 - 299) (1.9-12.9)

*N=5 per breed; all values are mean *+ SD; biochemical profile are in (mg/100mL-!); superscripts for
each parameter in the same column differ significantly by LSD (P<0.05); *Reference values (Clinical
Diagnostic Division 1990) abbreviations are elaborated in Materials and Methods.

Correlations between haemato-biochemical parameters: As presented in
Tables 3 and 4, all the chicken breeds showed insignificant (P>0.05) correlations
for various haemato-biochemical parameters except for cholesterol vs. urea in
IND. However, negative correlations were found to exist between RBC and Hb in



140 Dutta et al.

COB, FAY, RIR and SON. Similarly, correlations between WBC and eosinophil in
FAY and SON and those between platelets and ESR in COC and RIR were also
negative. COC and FAY also displayed negative correlations between glucose and
urea; COB showed a similar correlation between glucose and creatinine; FAY
and SON between cholesterol and urea; COB, COC and FAY between cholesterol
and creatinine; and FAY between urea and creatinine. These correlations clearly
represent the blood profiles of healthy and young adult chicken breeds in
Rajshahi under study.

Table 3. Co-efficient of correlation (r) values among different haematological parameters of
male chickens of different breeds from Rajshahi, Bangladesh

Breeds* RBC vs. Hb WBC vs. Eosinophil Platelets vs. ESR
IND 0.55ns 0.82ns 0.14ns
COB -0.50ns 0.84ns 0.38ns
cocC 0.81ns 0.29ns -0.15ns
FAY -0.63ns -0.72ns 0.19ns
RIR -0.24ns 0.60ns -0.03ns
SON -0.50ns -0.85ns 0.19ns

*All values are at 8 df; vs.=versus; ns=not significant (P>0.05); abbreviations are elaborated in
Materials and Methods.

Table 4. Co-efficient of correlation (r) values among different biochemical parameters of male
chickens from Rajshahi, Bangladesh

Breeds* GLU vs. URE GLU vs. CRE CHO vs. URE CHO vs. CRE URE vs. CRE
IND 0.00ns 0.35ns 0.92* -0.10ns 0.24ns
COB 0.19ns -0.58ns 0.29ns -0.49ns 0.49ns
cocC -0.12ns 0.84ns 0.78ns -0.08ns 0.21ns
FAY -0.28ns 0.41ns -0.46ns 0.69ns -0.27ns
RIR 0.21ns 0.32ns 0.64ns 0.29ns 0.52ns
SON 5.39ns 0.70ns -0.19ns 0.87ns -0.23ns

*All values are at 8 df; vs.=versus; ns=not significant (P>0.05); *= P<0.05; abbreviations are
elaborated in Materials and Methods.

The highest platelet counts in indigenous chickens have previously been
reported (Islam et al. 2004). The present findings also showed highest platelets
in IND followed by SON, FAY, COC, RIR and COB. With regard to Hb%, a highly
significant difference among the chickens was obvious from the present results,
where IND had the highest and COC the lowest values. This is similar to the
finding that adult male Nigerian indigenous chickens had 11.4+2.75% Hb
(Durotoye et al. 2004), although no significant difference in Hb existed among
three indigenous Sudanese chicken ecotypes (Elagib and Ahmed 2011). ESR,
like WBC counts, did not reveal a significant difference among the present
chicken breeds. The ESR in RIR was the lowest that differed statistically from
the rest of the breeds.
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The present biochemical parameters showed significant variations among the
adult male chickens, which conform to several earlier findings (Simaraks et al.
2005, Barek et al. 2003, Qiao et al. 2005). The present variation in serum
calcium among different genotypes of chickens is similar to some previous
reports (Onyeanusi 2007, Simaraks et al. 2005, Elagib et al. 2008, Barreiro et al.
2009) who observed such variations due to sex, reproductive organs, high
temperature and age, respectively. We find a significant difference in serum
cholesterol among different chicken breeds, where IND showed the lowest and
RIR the highest levels. The present difference in serum creatinine among
chicken breeds was also significant, where IND exhibited the highest and SON
the lowest values. This is similar to a recent study (Polat et al. 2011) in which
creatinine levels varied significantly in broiler chickens due to diet. Serum
glucose was found to be the highest in FAY followed by RIR, COB, COC, SON
and IND, resulting in a significant difference among the breeds. In contrast, no
significant differences in the serum glucose in Nigerian indigenous chickens
were shown by an earlier study (Ladokun et al. 2008). In this study, the serum
urea of the adult male chickens showed significant difference among the breeds,
in which the highest concentration of urea was recorded in RIR and the lowest
in IND. These are in good agreement with several findings (Simaraks et al. 2005,
Durotoye et al. 2000; Qiao et al. 2005, Schmidt et al. 2010). In contrast,
however, no significant difference was recorded for uric acid in cock and hen of
the indigenous chicken of Kashmir (Pampori and Igbal 2007) and serum urea
did not vary in broiler chickens due to diets (Polat et al. 2011). The reason for
such variations might be due to the differences in renal functions associated
with metabolic activities in different genotypes of the chicken breeds.

Earlier studies have shown that a strong correlation exists between calcium
concentration and weight of the reproductive organs in Guinea fowls (Onyeanusi
2007), and that a negative association between high temperature and serum
calcium prevails (Elagib et al. 2008). The present chickens revealed some
negative correlations with respect to their haemato-biochemical profiles. These
lend support from two reports, where the serum cholesterol was negatively
correlated with the increased age of the chicks (Ali et al. 2011), and a moderately
negative and significant correlation coefficient existed between globulin and
cholesterol in chickens of warmer climate (EI-Gendy et al. 2011).

In a semi-humid tropical country like Bangladesh, there is dearth of
information on haemato-biochemical profiles of available poultry species. Our
findings therefore imply that blood parameters could serve as a baseline data,
which could be exploited in the diagnosis of healthy chickens, combating
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diseases, improvement of the desirable breeds as well as for designing
appropriate breeding strategies for poultry birds in the country.
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