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Abstract 

Examination of blood profile provides opportunity to clinically investigate the presence of several 
metabolites and other constituents in the body, which constitute important indicators in the diagnosis, 
prognosis and treatment of livestock diseases. This study was aimed at investigating blood parameters 
as influenced by breed of sheep. Blood samples of four sheep breeds  were analysed.  Six animals aged 
2 years each comprising Balami, Ouda, Yankasa and West African Dwarf were selected across the four 
breeds totaling twenty-four samples that were subjected to laboratory analyses for evaluation of eleven 
haematological and eight serum biochemical parameters.  Descriptive statistics of the laboratory data 
was conducted, and a one-way analysis of variance (ANOVA) to investigate effect of breed on both 
haematological and serum biochemical parameters using Minitab® Statistical Software was done, with 
a post hoc test after significant ANOVA, using the Tukey’s Honestly Significant Difference for mean 
separation.  The within breed and between breed values obtained in the study lies within the previously 
reported normal range of values for all the parameters investigated.  Breed of sheep was only significant 
(P<0.05) on two haematological parameters (PCV 38.28%  and Neutrophil 30.96%) and two serum 
biochemical parameters (Total Protein 60.74% and Urea 42.91%), accounting for  total variation in 
the parameters..  The Yankasa breed had higher values than the West African Dwarf on all parameters 
but was not statistically (P>0.05) different from the Balami and Ouda breeds.  The study further 
corroborated differences in both haematological and serum biochemical parameters as a consequence 
of differences in breeds of sheep, thereby providing a platform for further comparative studies. 
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Profils hématologiques et biochimiques sériques de quatre races ovines au 
Nigéria 

Résumé 

L’analyse du profil sanguin offre une possibilité d’investigation clinique de la présence de nombreux 
métabolites et autres constituants corporels. Ces analyses constituent des indicateurs précieux pour le 
diagnostic, le pronostic et le traitement des maladies du bétail. La présente étude visait à évaluer 
l’influence de la race ovine sur les paramètres sanguins. Des échantillons sanguins de quatre races 
ovines nigérianes (Balami, Ouda, Yankasa et West African Dwarf) ont été analysés. Vingt-quatre 
animaux âgés de 2 ans chacun ont été sélectionnés (six par race). Ces échantillons ont fait l’objet 
d’analyses de laboratoire pour l’évaluation de onze paramètres hématologiques et de huit paramètres 
biochimiques sériques. Une analyse descriptive des données de laboratoire a été réalisée. De plus, une 
analyse de variance à un facteur (ANOVA) a été effectuée à l’aide du logiciel statistique Minitab® afin 
d’étudier l’effet de la race sur les paramètres hématologiques et biochimiques sériques. Un test post-
hoc avec correction de Tukey a ensuite été appliqué pour comparer les moyennes en cas d’ANOVA 
significative. Les valeurs intra et interraciales observées dans l’étude se situent dans la plage de valeurs 
normales précédemment rapportées pour tous les paramètres analysés. L’effet de la race ovine n’était 
significatif (p<0,05) que pour deux paramètres hématologiques (hématocrite et neutrophiles) et deux 
paramètres biochimiques sériques (protéines totales et urée). La race Yankasa présentait des valeurs 
supérieures à la race Naine d’Afrique de l’Ouest pour tous les paramètres, sans toutefois présenter de 
différence statistiquement significative (p>0,05) par rapport aux races Balami et Ouda. Cette étude 
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corrobore l’existence de différences dans les paramètres hématologiques et biochimiques sériques en 
fonction de la race ovine, ouvrant ainsi la voie à des études comparatives ultérieures. 

Mots-clés : Hématologie, Biochimie sérique, Races ovines nigérianes 
 
Introduction 
Hematological parameters are related to the 
blood and blood forming organs and are good 
indicators of the physiological status of animals 
(Amakiri et al., 2009; Etim et al., 2013; Bezerra 
et al., 2017).  Examination of blood provides 
opportunity to clinically investigate the 
presence of several metabolites and other 
constituents in the body. It therefore plays a 
vital role in the assessment of physiological, 
nutritional and pathological status of the 
animal, and also helps to distinguish animals 
from normal state or state of stress. 
Serum biochemistry is the chemical analysis of 
serum, which contained many substances 
including proteins, enzymes, lipids, hormones, 
etc. Values obtained should be within the 
acceptable range and deviation from these 
range of values could indicate potential for 
disease in the animal. Further evaluation of the 
test results may offer clues about which organ 
system is affected, and also the nature and 
severity of the disorder.  
Serum biochemical indices, haematological 
indices and blood electrolytes are critical 
physiological indices which have health 
implications on the diagnosis, prognosis and 
treatment of livestock diseases especially in 
animals bred under different management 
systems (Onasanya et al., 2015).  The blood is 
considered an ideal sample to examine the 
genetic potential and metabolic status of 
animals (Babeker and Elmansoury, 2013). 
Serum biochemical and haematological indices 
constitute important panels in the diagnosis, 
prognosis and treatment of livestock diseases 
via the investigations of myriads of parameters 
influencing these blood and serum biochemical 
indices and have been reported to be influenced 
by age groups of different breeds of sheep 
(Braun et al, 2010; Polizopoulou, 2010;  Arfuso 
et al., 2016). Thus, this study was aimed to 
evaluate the physiological and health status of 
the four common different breeds [Balami, 

Ouda, West African Dwarf (WAD) and 
Yankasa] of sheep using serum and 
hematological parameters, and also compare 
genetic differences in measured parameters 
among the four breeds. 
 
Materials and Methods 
Sampling Sites: Blood samples were collected 
from Epe, Badagry and Ijebu Ode all along 
latitude 6.35’34.7ºN and Longitude 
3.59’55.5ºE, latitude 6.41502ºN and longitude 
2.88132ºE and latitude 6.83ºN and longitude 
3.9165ºE,  respectively. 
Experimental Animals:  Sheep breeds 
comprising Yankasa, Ouda, Balami and West 
African Dwarf were sourced from the three 
different locations within the humid tropics of 
Southwest Nigeria.  Six age matched animals of 
same sex were sampled for each of the four 
breeds investigated.   
Experimental Design: The study was a 
balanced Completely Randomized Design 
(CRD) with breed been the only factor 
investigated, and equal number of animals per 
breed.   
Sample Collection 
Blood samples of 5mL were obtained from the 
sheep’s jugular vein using a 5-mL syringe, 
following proper restraint and with minimal 
excitement. The insertion site was sheared 
using a blade and then swabbed with cotton 
wool soaked with disinfectant.  
As soon as the blood was collected, pressure 
from the vein was removed and the needle was 
taken out. Thereafter, 2.5mL of the blood was 
stored in a universal bottle (without anti-
coagulants) and the remaining 2.5ml was stored 
in an EDTA bottle for serum and biochemical 
analysis and hematological analysis 
respectively. The universal bottles were slanted 
to enable blood coagulation leading to 
separation of the serum. The blood samples 
were transported to the laboratory by storing in 
a cooler filled with ice.  There were twenty-four 
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samples each for serum biochemical and 
hematological analyses.  Each of the bottle was 
appropriately labelled with the breed and ID of 
the animals for ease of identification. 
 
Laboratory Analysis 
All laboratory analyses for both serum 
biochemical and haematological analyses 
followed standard procedures as described by 
Reece (2009), Kütting et al. (2017) and Nafisat 
et al., (2021). Hematological parameters 
investigated included; Packed Cell Volume 
(PCV), Haemoglobin (Hb), Red Blood Cell 
(RBC), White Blood cells (WBC), Mean 
Corpuscular Haemoglobin (MCH), Mean 
Corpuscular Haemoglobin Concentration 
(MCHC), White Blood Cells (WBC), 
Lymphocytes, Neutrophils, Basophils, 
Eosinophils and Monocytes. 
Serum biochemical parameters investigated 
included; Glucose, Total Protein, Urea, 
Albumin, Globulin, Creatinine, Serum 
Glutamic Oxaloacetic Transaminase (SGOT) 
and Serum Glutamic Pyruvic Transaminase 
(SGPT).   
Statistical Analysis 
Values obtained from the laboratory analyses 
were entered on a Microsoft Excel worksheet 
for further statistical analyses.  After an initial 
data validation and verification, preliminary 
exploratory plot was conducted to test for 
normality of the parameters studied using box 
plot and normal curve.  Descriptive statistics 
was also computed to evaluate the mean and 
spread of the data within and between breeds.  
All statistical analyses were conducted using 
Minitab® (17) Statistical Software. 
A one-way analysis of variance using breed as 
the discriminating factor was conducted on 
each of the measured variables for both serum 
biochemistry and haematology.  The statistical 
model describing the ANOVA is given as 𝑌௜௝ =

𝜇 + 𝛼௜ + 𝑒௜௝  where Yij is the record of the jth 

sheep of the ith breed (Balami, Yankasa, Ouda 
or WAD, 𝜇 is the common mean; 𝛼௜ is the effect 
of the ith breed and 𝑒௜௝  is the uncontrolled 

environmental and genetic deviations 

attributable to the individual sheep.  All effects 
are random, normal, and independent with 
expectations equal to zero.  Further mean 
separation was done after a significant ANOVA 
using the Tukey’s honestly significant 
difference test to separate the means at 
probability less than 0.05. 
 
Results and Discussion 
Comparison of haematological values of 
Nigerian breeds with reference values 
The range for both haematological and serum 
biochemical values obtained in the study along 
with the reference (normal) values are 
presented in Table 1. 
For all the parameters investigated, it was 
observed that values obtained in the study are 
well within the range of values for normal 
healthy sheep as presented by Reece (2009).  
This is an indication that despite differences in 
age, size, breed, prevailing environment and 
management procedure adopted in rearing the 
animals, the values obtained from the four 
indigenous breeds still indicate that they are 
within the normal range and thus, can be 
classified as physiologically fit and normal. 
Haematological Parameters 
Heamatological parameters are indicators of the 
animal physiological state and nutritional state.  
The range of values obtained in this study was 
within normal range reported earlier in 
literature which is indicative of the fact that the 
animals sampled are healthy (Etim et al., 2013; 
Gorkhali et al., 2017; Nafisat et al., 2021). 
Breed alone exerted significant (P<0.05) 
influence on only two [Packed Cell Volume 
(PCV) and Neutrophils] of the eleven 
parameters investigated (Table 2), accounting 
for 38.28 percent and 30.96 percent of the total 
variation, respectively. 
The PCV ranged between 28.70% and 33.60% 
with a mean of 31.02% (Table 2). The Yankasa 
had the highest PCV value while the West 
African Dwarf had the least PCV value.  The 
West African Dwarf breed had significantly 
(P<0.05) lower values compared to the other 
three breeds (Table 2).  It is worthy of note that 
dispersion of the PCV values within the breeds 
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varied, with the highest within-breed variation 
recorded in the Yankasa breed (SD = 1.43) and 
the least was recorded in Ouda breed (SD = 
0.83). 
The values obtained on Neutrophil ranged 
between 32.60 percent and 36.40 percent with a 
mean of 34.70 percent.  The Yankasa breed had 

the highest value which was significantly 
(P<0.05) different from that of West African 
Dwarf breed that had the least (Table 3).  
However, Yankasa had the lowest within-breed 
variation (SD = 0.75), whereas the highest 
values were obtained within the Ouda breed 
(SD = 1.13) for Neutrophil.  

 
Table 1: Range of hematological and serum biochemical parameters of Nigerian sheep against the reference values* 

Haematological  
Parameters 

Unit Balami Ouda WAD Yankasa Overall Normal Range* 

PCV (%) 28.7 - 31.7 30.2 - 32.5 28.9 - 31.4 30.2 - 33.6 28.7 - 33.6 27-45 
Hb (g/dL) 9.8 - 12.3 10.3 - 11.8 9.5 - 11.3 10.2 - 12.1 9.5 - 12.3 9-15 
RBC (X1012/L) 12.4 - 14.9 12.7 - 15.2 12.1 - 14.2 12.7 - 14.2 12.1 - 15.2 9-15 
MCHC (g/dL) 32.7 - 36.2 32.8 - 34.9 31.8 - 34.6 32.6 - 35.8 31.8 - 36.2 31-34 
MCH (pg) 7.2 - 9.3 8.3 - 9.7 7.9 - 9.4 7.9 - 9.4 7.2 - 9.7 8-12 
WBC (X109/L) 8.3 - 10.4 8.7 - 11.2 8.1 - 10.8 8.1 - 11.4 8.1 - 11.4 4-12 
Lymphocyte (%) 59.7 - 62.9 59.3 - 62.4 58.5 - 62.3 60.3 - 63.9 59.5 - 63.9 40-75 
Neutrophil  (%) 33.3 - 35.7 33.4 - 36.3 32.6 - 35.3 34.5 - 36.7 32.6 - 36.4 10-50 
Basophil (%) 0.00 - 0.07 0.00 - 0.03 0.00 - 0.04 0.00 - 0.06 0.00 - 0.07 0-3 
Eosinophil (%) 3.2 - 4.7 3.2 - 4.7 2.9 - 4.6 3.5 - 4.9 2.9 - 4.9 0-10 
Monocytes (%) 1.3 - 3.2 1.3 - 2.7 1.1 - 2.7 1.1 - 3.1 1.1 - 3.2 0-6 
        
Serum Biochemical Parameters  
Glucose (mg/dL) 49.8 - 53.2 50.5 - 53.4 48.7 - 52.4 50.2 - 53.6 48.7 - 53.6 40-80 
Total protein (g/L) 62.6 - 65.4 61.9 - 64.7 61.6 - 63.7 64.7 - 66.6 61.6 - 66.6 60-75 
Urea (mg/dL) 13.8 - 17.1 13.5 - 15.1 12.7 - 15.3 14.2 - 16.7 12.7 - 17.1 8-20 
Albumin (g/L) 29.4 - 34.2 29.5 - 33.5 28.3 - 34.1 30.4 - 35.3 28.3 - 35.3 32-41 
Globulin (g/L) 32.5 - 35.6 32.3 - 34.8 31.2 - 34.3 31.7 - 34.9 31.2 - 35.6 26-42 
Creatinine (mg/dL) 0.9 - 1.7 0.8 - 1.3 0.7 - 1.4 1.0 - 1.8 0.7 - 1.8 1-2 
SGOT (IU/I) 69.5 - 71.7 69.4 - 72.7 68.2 - 71.7 70.3 - 73.4 68.2 - 73.4 60-280 
SGPT (IU/I) 37.1 - 41.7 38.6 - 41.7 36.5 - 40.5 39.1 - 42.3 36.5 - 42.3 22-48 

* = Source:  Reece, W.O. (2009) 
PCV = Packed Cell Volume; Hb = haemoglobin; RBC = Red Blood Cell; MCH = Mean Corpuscular Haemoglobin; MCHC = Mean 
Corpuscular Haemoglobin Concentration; WBC = White Blood Cell; WAD = West African Dwarf; SGOT = Serum Glutamic Oxaloacetic 
Transaminase;  SGPT = Serum Glutamic Pyruvic Transaminase 

 
The statistical differences in PCV among the 
breeds is an indication of the differences in the 
genetic makeup of the animals. The 6.65 
percent superiority of the Yankasa breed in 
PCV over the West African Dwarf breed 
indicated the improved physiological state of 
the Yankasa.  It has been established that breed 
was a significant source of variation in packed 
cell volume and this study confirm such earlier 
reports (Gorkhali et al., 2017; Nafisat et al., 
2021; Atte and Opoola, 2022).  Breed alone 
accounted for over one third of variation in 
PCV indicating that it is a strong source of 
influence on that haematological parameter.  
The progressive decrease in the PCV values 
from Yankasa to Ouda, Balami and West 
African Dwarf is concomitant with trend of the 
mature body weight of the different breeds, 

since PCV addresses the quality of blood and 
fitness of an animal by transporting energy, 
fluids, lymphocytes and other antibodies to the 
site of infection.  It also reflects the adaptability 
of the Yankasa breed to the humid tropical zone 
of Nigeria, which is in consonance with 
submission of Al-Thuwaini (2021) who 
reported that there is useful information on the 
association of hematology parameters of sheep 
with adaptation and reproductive performance, 
indicating certain breed of sheep are more 
adapted to certain environments.  The mean 
haematological parameter values obtained in 
this study agreed with previous reports of 
Tambuwal et al., 2002;  Awodi et al., 2005; 
Cheesbrough, 2005; Agbaye, et al., 2021; ) The 
increase in Hb concentration could be 
associated with greater ability to resist infection 
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and low level is an indication of infection and 
poor nutrition. 
Breed of sheep accounted for almost a third 
(30.96 percent) of the variation in Neutrophil.  
The value obtained in this study is within the 
range earlier reported (Etim et al., 2013) for 
sheep and falls within the normal range. 
Neutrophil plays a role in stimulating 
immunity, also in inflammatory processes 
which allows the animal recognize foreign 
material, and are involved in the response of the 
body against parasitic infections. The Yankasa 
have the highest value among the breeds, and 
was 5.82 percent higher than West African 
Dwarf breed, this implies that Yankasa disease 
resistance level is better than others. 
Despite most researchers’ (Onasanya et al., 
2015; Sarmin et al., 2020; Nafisat et al., 2021) 
reports of significant effect of breed on the 
other haematological parameters studied, the 
result obtained in this study deviated from what 
has been reported previously on the other nine 
parameters.  However, the result in this study 
confirms the research of Ghorkhali et al.(2017) 
and Nafisat et al. (2021) who worked on 
Nepalese and Nigerian sheep breeds, 

respectively, and both groups reported that 
most of the haematological parameters were not 
significantly affected by breed.  This 
observation may be adduced to the striking 
phenotypic similarities between the Nepalese 
and Nigerian sheep breeds (Ghorkhali et al., 
2017; Nafisat et al., 2021). 
There were absolute marginal differences in the 
values obtained from the other nine parameters 
and the values were not statistically (P>0.05) 
different due to breed alone (Table 2 and Table 
3).  Based on the eta-squared from the ANOVA 
(Table 2), the least impact of breed was 
recorded in the Monocyte (3.18 percent), while 
the PCV had the highest eta-squared value. 
While the Yankasa breed recorded highest 
numerical values in PCV, Haemoglobin, 
Lymphocyte, Neutrophil and Eosinophil, the 
Ouda recorded highest values in Red Blood 
Cell (RBC), Mean Corpuscular Haemoglobin 
(MCH) and White Blood Cell (WBC).  The 
West  
African Dwarf breed had the least values in all 
haematological parameters except for Mean 
Corpuscular Haemoglobin (MCH), White 
Blood Cell (WBC), Eosinophil and Monocytes. 

Table 2: Analysis of variance of haematological parameters 
Source Df PCV 

(%) 
Hb 
(g/dl) 

RBC 
(X1012/L) 

MCHC 
(g/dl) 

MCH 
(pg) 

WBC 
(X109/L) 

Lym (%) Neu 
(%) 

Bas 
(%) 

Eos 
(%) 

Mon 
(%) 

Breed  3 4.93* 0.82ns 1.25ns 1.83ns 0.49ns 1.02ns 2.27ns 2.93* 0.00ns 0.13ns 0.09ns 
Error  20 1.19 0.57 0.65 1.30 0.38 0.91 1.62 0.98 0.00 0.31 0.41 
R-Squared  38.28 17.78 22.46 17.36 16.24 14.37 17.40 30.96 16.38 6.22 3.18 

ns = Not significant (P>0.05);     * = Significant (P<0.05); ** = Highly significant (P<0.01)  

 
Table 3: Mean ± standard errors of haematological parameters 

Haematological Parameters Unit Balami Ouda WAD Yankasa Overall Mean 
PCV (%) 30.47±0.45ab 31.40±0.34ab 30.10±0.37 b 32.10±0.58a 31.02±0.26 
Hb (g/dL) 11.13±0.37a 11.00±0.24a 10.38±0.28a 11.18±0.32a 10.93±0.16 
RBC (X1012/L) 14.00±0.37a 14.23±0.36a 13.25±0.32a 13.47±0.24a 13.74±0.17 
MCHC (g/dL) 34.68±0.59a 33.98±0.35a 33.47±0.42a 34.52±0.47a 34.16±0.24 
MCH (pg) 8.28±0.32a 8.98±0.22a 8.67±0.23a 8.60±0.24a 8.63±0.13 
WBC (X109/L) 9.41±0.32a 10.37±0.36a 9.78±0.40a 10.12±0.47a 9.92±0.20 
Lymphocyte (%) 61.48±0.49a 61.03±0.43a 60.93±0.56a 62.28±0.59a 61.43±0.27 
Neutrophil  (%) 34.47±0.40ab 34.85±0.46ab 33.85±0.43b 35.52±0.31a 34.67±0.23 
Basophil (%) 0.03±0.01a 0.01±0.01a 0.0 1±0.01a 0.02±0.01a 0.02±0.00 
Eosinophil (%) 3.95±0.21a 3.97±0.22a 3.90±0.25a 4.23±0.21a 4.01±0.11 
Monocytes (%) 2.23±0.29a 2.08±0.22a 1.93±0.23a 2.10±0.29a 2.09±0.12 

Means with different superscripts within the same row are statistically different (P<0.05) 

 
 Serum biochemical parameters 
The effect of breed was significant (P<0.05) 
only on Total Protein and Urea, while there was 

no significant (P>0.05) difference in the other 
six parameters (Table 4).   
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Total protein ranged between 61.60 g/L and 
66.60g/L across the four breeds, with a mean of 
64.09g/L (Table 5).  Breed alone accounted for 
60.74 percent of the total variation recorded in 
total protein, with the Yankasa having the 
highest total protein value, which was 
significantly (P<0.05) higher than values 
recorded by the Ouda and West African Dwarf 
breeds.  The variation within breed for total 
protein was highest in the Ouda breed (SD = 
1.17), while the Yankasa breed had the least 
within breed variation in total protein of 0.67. 

Urea had values between 12.70 mg/dL and 
17.10mg/dL across the four breeds, with an 
overall mean value of 15.00mg/dL (Table 5).  
The Yankasa breed had highest value for Urea 
which was only significantly (P<0.05) higher 
than the value obtained in West African Dwarf.  
The values for Urea was more homogenous in 
the Ouda breed with a dispersion of just 0.58 
compared to the 1.20 recorded in the Balami 
breed. 

 
Table 4:  Analysis of variance of serum biochemical parameters 
Source Df Glucose 

(mg/dL) 
Total protein 
(g/l) 

Urea 
(mg/dL) 

Albumin 
(g/L) 

Globumin 
(g/L) 

Creatinine 
(mg/dL)  

SGOT 
(IU/I) 

SGPT 
(IU/I) 

Breed  3 1.14ns 9.71* 4.21* 2.77ns 1.75ns 0.17ns 3.39ns 3.29ns 
Error  20 1.54 0.94 0.84 3.24 1.33 0.07 1.22 1.97 
R-Squared  10.01 60.74 42.91 11.38 16.48 27.07 29.42 20.06 

ns = Not significant (P>0.05);     * = Significant (P<0.05); ** = Highly significant (P<0.01)  
SGOT = Serum Glutamic Oxaloacetic Transaminase;  SGPT = Serum Glutamic Pyruvic Transaminase 

 
Despite the non significance (P>0.05) effect of 
breed on Glucose, Albumin, Globulin, 
Creatinine, Serum Glutamic Oxaloacetic 
Transaminase (SGOT) and Serum Glutamic 
Pyruvic Transaminase (SGPT), it was observed 
that Yankasa breed had marginally higher 
values in all except Globulin, where the Balami 
breed had the highest value.  The West African 
Dwarf breed had the least values for all serum 
biochemical parameters except for Albumin 
where it surpassed the Ouda breed in value. 
Since monitoring the concentration of 
biochemical parameters as well as 
concentrations of hormones in the blood of 
sheep gives clearer picture of their nutritional 
status, health and welfare (Antunović et al., 
2011), assessment of these parameters in this 
study provides a platform for the assessment of 
the status of the different breeds studied.  
Mean glucose level obtained in this study 
across the four indigenous breeds is consistent   
with the 45.44 percent - 48.87 percent reported 
by Agbaye et al. (2021) who also worked on 
Nigerian indigenous sheep breeds, which 
implied that the animals sampled are healthy 
and their physiological status are normal. 
Proteins function to control oncotic pressure, 
transport substances (hemoglobin, lipids, 

calcium), and promote inflammation and the 
complement cascade, whereby a low level of 
total protein below the normal range value may 
indicate a problem with the liver or kidney and 
it may be that protein is neither being absorbed 
nor well digested. The largest contribution of 
breed to serum biochemical parameters was 
recorded in total protein accounting for almost 
61 percent of the variation.  The Yankasa breed 
evidently and significantly had higher total 
protein values compare to the Ouda and West 
African Dwarf breeds.  The 4.77 percent 
superiority of the Yankasa mean total protein 
level is indicative of the healthier status of the 
breed compared to the West African breed.  
Breed difference has been previously 
established as a major component accounting 
for differences in serum biochemical 
parameters (Gorkhali et al., 2017; Agbaye et 
al., 2021; Nafisat et al., 2021;Atte and Opoola, 
2022;).  Values obtained in this study are within 
the range reported in literature on similar breeds 
of sheep. 
Urea, the other significantly impacted 
parameter by breed was influenced by breed 
alone accounting for about 43 percent of the 
values obtained from the four breeds.  It plays a 
role of counter reabsorption of nitrogen and 
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carries hormone, vitamins, and enzymes 
throughout the body it denotes the wellness of 
animal as related to feeding and nutrition.  
Pronounced difference in the values obtained 

further reiterate breed effect on urea.  This 
result agreed with reports of Agbaye et al., 
2021 and Nafisat et al., (2021).

 
Table 5: Mean ± standard errors of serum biochemical parameters 

Serum Biochemical 
Parameters 

Unit Balami Ouda WAD Yankasa Overall Mean 

Glucose (mg/dL) 51.92±0.50a 52.03±0.41a 51.18±0.18a 52.15±0.55a 51.82±0.25 
Total protein (g/L) 64.37±0.45ab 63.55±0.48bc 62.73±0.35c 65.72±0.28a 64.09±0.30 
Urea (mg/dL) 15.78±0.49ab 14.30±0.24ab 14.25±0.38b 15.73±0.34a 15.00±0.23 
Albumin (g/L) 32.73±0.71a 31.78±0.62a 31.95±0.83a 33.23±0.76a 32.43±0.36 
Globulin (g/L) 34.27±0.46a 33.68±0.42a 32.95±0.50a 33.57±0.50a 33.62±0.24 
Creatinine (mg/dL) 1.27±0.12a 1.05±0.08a 1.03±0.12a 1.38±0.12a 1.18±0.06 
SGOT (IU/I) 70.88±0.33a 71.45±0.49a 70.35±0.51a 72.10±0.45a 71.20±0.25 
SGPT (IU/I) 40.18±0.68a 40.55±0.45a 39.10±0.60a 40.77±0.54 40.15±0.30 
Means with different superscripts within the same row are statistically different (P<0.05) 
SGOT = Serum Glutamic Oxaloacetic Transaminase; SGPT = Serum Glutamic Pyruvic Transaminase 

 
Though breed did not significantly affect 
albumin levels in the animals, however since 
albumin helps keep fluid from leaking out of 
the blood vessels into other tissues, and also 
carries hormones, vitamins, and enzymes 
throughout the body, the values obtained across 
the different breeds is indicative that the 
physiological state of the animals was normal. 
Without enough albumin, fluid could leak out 
of your blood and build up in your lungs, 
abdomen (belly), or other parts of your body 
(Agbaye et al., 2021).  Despite the numerical 
differences in the breed mean values, the non 
significance may be explained by the fairly 
consistent dispersion of the values within each 
breed. This observation is in agreement with the 
report of Agbaye et al., (2021). 
Globulin, Creatinine, Serum Glutamic 
Oxaloacetic Transaminase (SGOT) and Serum 
Glutamic Pyruvic Transaminase (SGPT) were 
all not impacted by breed.  However, the values 
obtained on each breed was within the normal 
range reported on indigenous sheep breeds and 
not too far from the values on other sheep 
globally (Borjesson, 2000; Jawasreh et al., 
2009; Bhat et al., 2014; Sitmo,  2014).  
Creatinine has been reported in sheep to be 
correlated with more intense muscular activity 
and muscular mass (Azimzadeh and Javadi, 
2020), thus the marginal numerical superiority 
of both Yankasa and Balami breeds may be due 

to their body sizes, which portends that the 
animals are in good physiological state and 
healthy.  The values obtained for SGPT are 
within the normal range, indicating a healthy 
status for the animals because it is an enzyme 
commonly found in cells in the heart and liver 
and emitted into the bloodstream when the heart 
and liver become injured. 
 
Conclusions and Recommendations 
This is a comparative study of the differences 
in the haematological and serum biochemical 
parameters among four Nigerian sheep breeds.  
The range of values obtained for each of the 
parameter was consistent with the range of 
values other researchers had earlier reported, 
which is indicative of the normal physiological 
and health status of the animals sampled in the 
study. There are eleven haematological indices 
and eight serum biochemical indices 
investigated, and only two of each of the 
parameters were significantly (P<0.05) 
different among the four breeds. 
The following can be deduced from the study: 

 That the four breeds investigated had values 
within the range reported for the specie 
globally, thus indicating the adaptability of 
the different breeds to the study areas, as a 
result of their normal health and 
physiological status. 
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 That the Yankasa breed significantly 
outperformed the West African Dwarf breed 
in packed cell volume and Neutrophil values 
for the haematological parameters and also 
for the total protein and urea for the serum 
biochemical parameters. 

 That the indices for Yankasa was not 
statistically different from those obtained in 
Balami and Ouda except for total protein 
where the Balami breed had significantly 
lower total protein compared to the 
Yankasa. 

Thus, it can be concluded that breed of sheep 
impacted their haematological and serum 

biochemical indices and can be further 
investigated to characterize the breeds. 
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