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Introduction: Haematological and serum biochemical profiles of dogs are essential in the diagnosis and 
monitoring of systemic disease in veterinary medicine. The aim of this study was to determine the baseline 

haematological, serum biochemical and some urine parameters in clinically healthy dogs presented to the 

Veterinary teaching hospital (VTH), Ahmadu Bello University (A.B.U.), Zaria, Nigeria. 
Methods: Thirty apparently healthy dogs comprising of 19 males and 11 females aged between 9 to 36 

months were sampled in this study. Whole blood was collected via cephalic venepuncture for determination 

of haematological parameters. Serum was processed from the whole blood to determine the concentrations 
of serum metabolites, serum electrolytes, blood urea nitrogen (BUN)/creatinine ratio, anion gap (AG) as 

well as serum activities of liver enzymes. Urinalysis was done using urine. Data was analysed using Graph 

pad prism version 5.2. Mean values were determined. 
Results: No significant (p > 0.05) differences related to sex were observed in the values of packed cell vol-

ume (PCV), haemoglobin (Hb) concentration, red blood cell counts (RBC), mean corpuscular volume 

(MCV) and mean corpuscular haemoglobin concentration (MCHC), differential and total white blood cell 
counts. The PCV (p < 0.005), Hb (p < 0.05) and Hb (p < 0.01) of the adults were significantly higher in the 

young Nigerian indigenous dogs. However, the MCV, MCHC, differential and total white blood cell counts 
were insignificant in both age groups. 

Significance: These baseline data would help clinicians to recognize deviations from normal clinico-

pathological parameters especially in Nigerian Indigenous dogs.  
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Introduction 

Dog is perhaps the most favoured domestic animal among all 

the pet animals (Toll and Reynolds, 2000; Shannon, 2015). 

Since its domestication, the dog has been selectively bred over 

millennia for various behaviours, sensory capacities and phys-

ical attributes (Wang, 2015). Dogs are used for hunting, herd-

ing, protection and companionship. Dogs are nicknamed 

“Man‟s best friend” (Groves, 1999; Udell et al., 2010) be-

cause of their many important uses in our society.  

The Nigerian indigenous dogs are a breed native to Nigeria 

and are popularly referred to as „mongrels‟ by indigenes. They 

are long-headed (dolichocephalic) domesticated dogs, with 

their feeding pattern being majorly omnivorous as a conse-

quence of the high level of domestication (Igado, 2011). An 

adult Nigerian indigenous dog weighs between 15 and 25kg 

(Olayemi et al., 2009). At present, there are increasing num-

bers of this breed of dogs in Nigeria probably due to their re-

sistance to certain haemoparasitic diseases such as canine 

babesiosis and trypanosomosis that constantly affect exotic 

breeds (Olayemi et al., 2009). Some works had reported the  

 

haematology of the Nigeria local dog (Saror et al., 1979; Ari-

yibi et al., 2002; Olayemi et al., 2009). However, there is a 

paucity of information on the serum biochemistry and urinal-

ysis of the Nigerian local dog. 

Haematological and serum biochemical profiles of dogs are 

essential in the diagnosis and monitoring of systemic diseases 

in veterinary medicine. However, reference intervals currently 

in use typically take no account of breed-specific differences 

(Chang et al., 2016). This present study was therefore, aimed 

at establishing the baseline haematological, serum biochemi-

cal and urine parameters of dogs presented to Veterinary 

Teaching Hospital (VTH), Ahmadu Bello University (A.B.U), 

Zaria, Nigeria and also to investigate the influence of sex and 

age on these values. 

Materials and methods 

Experimental animals and Study design 

Thirty (19 males and 11 females) apparently healthy Nigerian 
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indigenous dogs aged between 9 to 36 months identified mor-

phologically were used in this study. The dogs were presented 

to the Veterinary Teaching Hospital A.B.U., Zaria, Kaduna 

state, Nigeria for clinical assessment of health and/or vaccina-

tion. This study was approved by the Ahmadu Bello University 

(ABU) Research and Ethics Committee and was conducted 

according to international guidelines (Wolfensohn and Lloyd, 

2013). Routine medical examination including haemoparasite 

screening was conducted on all dogs before sampling. Only 

clinically healthy dogs were sampled. Dogs having haemopara-

sites and external parasites were excluded. It was ensured that 

the dogs were calm prior to sampling. Age, sex, body weight, 

vital parameters and generalized body condition of the animals 

were assessed. 

Determination of haematological parameters 

Blood sample (5 ml) was collected from the cephalic vein of 

each dog using 23G needle and syringe. The blood sample was 

divided into two parts; 1ml was dispensed into a tube contain-

ing ethylene diamine tetra acetic acid (EDTA) as an anticoagu-

lant and the remaining 4ml was dispensed into a plain tube for 

serum preparation. Red blood cell (RBC) counts were deter-

mined using a haemocytometer. The packed cell volume (PCV) 

was estimated by the microhaematocrit method and haemoglo-

bin (Hb) concentration by the cyanmethaemoglobin method. 

The mean corpuscular volume (MCV) and mean corpuscular 

haemoglobin concentration (MCHC) were calculated as de-

scribed earlier (Coles, 1980; Esievo, 2017). 

Determination of serum biochemical values 

Four (4) ml of blood was dispensed into a tube without antico-

agulant for the preparation of serum for biochemical analyses. 

The blood samples were allowed to clot at room temperature 

for 30 minutes and then centrifuged at 3000 g for 15 minutes; 

sera were carefully harvested into labelled vials and then ana-

lysed immediately. Concentrations of creatinine, urea, total 

protein, albumin, blood glucose and electrolytes such as sodium 

(Na
+
), potassium (K

+
), chloride (Cl

-
), calcium (Ca

2+
), phosphate 

(PO4
3-

), bicarbonate (HCO3
-
), aspartate amino transferase 

(AST), alanine amino transferase (ALT) and alkaline phospha-

tase (ALP) in the serum were measured using commercial test 

kits (Agappe, India) and digital ultraviolet spectrophotometer 

(Perkin Elmer AAS 400, U.S.A). Blood urea nitro-

gen/Creatinine (BUN/Cr) ratio and anion gap (AG) were calcu-

lated as described previously (George 1994; Esievo, 2017). 

Urine sample collection and analysis 

Urine samples (10 ml) were collected aseptically by cystocen-

tesis or transurethral catheterization into sterile sample bottles 

and labelled accordingly. The colour, turbidity and odour were 

evaluated macroscopically. Each of the fresh urine samples was 

analysed chemically using reagent test strips (Combostik
®

 10 

Analyticon Biotechnologies, Germany and Medi-test Combi 9 

Macherey-Nagel, U.S.A). The strip was dipped in fresh urine, 

and 30 seconds later, the resulting colour of the strip was com-

pared with the standardized colour chart provided with the kit. 

Urinary parameters measured include pus cells, nitrites, biliru-

bin, urobilinogen, protein, blood, ketones, glucose, pH, ascorbic 

acid, and specific gravity (Coles, 1980; Archer, 2005). 

Statistical analysis 

Data from the study was computed as mean ± SEM. Compari-

son of parameters between dogs types were analysed using t-

test on Graph pad prism version 5.2. Significance was accepted 

for values of p < 0.05. 

Results 

Haematological findings 

Table 1 shows the mean baseline haematological parameters of 

clinically healthy Nigerian indigenous dogs presented to VTH, 

A.B.U., Zaria, Kaduna State. Table 1 presents the effect of age 

on the haematological values of the Nigerian indigenous dogs. 

The adults had significantly higher PCV (p < 0.05), RBC (p < 

0.05) and Hb concentration (p < 0.01) than the young dogs. 

However, the values of MCV, MCHC, total and differential 

white blood cell counts were similar in the two age groups. The 

influence of sex on the erythrocyte values of the Nigerian in-

digenous dogs. No significant differences (p > 0.05) were ob-

served between the values of RBC, PCV, Hb, MCV, MCHC, 

total and differential white blood cell counts in males and fe-

male dogs. 

Serum biochemical values 

Table 2 shows the mean baseline serum biochemical parameters 

of clinically healthy Nigerian Indigenous dogs presented to 

VTH, A.B.U., Zaria, Kaduna State. Table 2 also presents the 

effect of age and sex on the serum biochemical values of the 

Nigerian indigenous dogs. No significant differences (p > 0.05) 

were observed between the values of  creatinine, urea, BUN/Cr, 

total protein, albumin, globulin, glucose, Na
2+

, K
+
, Ca

2+
, Cl

-
, 

PO4, HCO3
-
, AG, AST, ALT and ALP in young and adult dogs 

as well as in male and female dogs. 

Urinalysis  

Table 3 shows the mean baseline chemical urine parameters of 

clinically healthy Nigerian Indigenous dogs presented to VTH, 

A.B.U., Zaria, Kaduna State. No significant differences (p > 

0.05) were observed between these values in young and adult 

dogs as well as in male and female dogs. 
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Table 1. Baseline Haematological parameters (mean ± SEM) of clinically healthy Nigerian indigenous dogs (n = 30) 

Parameters Mean ± SEM Range Young (n = 5) Adult (n = 25) Male (n = 18) Female (n = 11) 

PCV (%) 37.80 ± 1.11 24.00 – 48.00 31.00 ± 0.55 39.16 ± 1.15
*
 39.21±1.32 35.36±1.85

 

Hb (g/dl) 12.65 ± 0.37 8.60 – 17.00 11.02 ± 0.38 12.98 ± 0.41
**

 13.17±0.48 11.75±0.51 

RBC (× 10
12

/L) 5.43 ± 0.15 3.10 – 6.80 4.66 ± 0.16 5.59±0.16
***

 5.38±0.20 5.65±0.17 

MCV (fl) 70.31 ± 0.79 63.30 – 77.00 70.31 ± 0.79 70.35 ± 0.88 70.13±1.02 70.61±1.31 

MCHC(g/dl) 33.68 ± 0.25 29.40 – 35.80
 

33.72 ± 1.11 33.67 ± 0.22
 

33.69±0.27 33.65±0.51
 

WBC (× 10
9
/L) 11.35 ± 0.50 8.00 – 17.00

 
10.94 ± 1.02 11.43 ± 0.57

 
11.03±0.63 11.90±0.82

 

Neutrophils (× 10
9
/L) 8.33 ± 0.56 3.52 – 14.45

 
8.17 ± 1.65 8.36 ± 0.50

 
8.07±0.71 8.76±0.94

 

Lymphocytes (× 10
9
/L) 1.83 ± 0.19 0.23 – 4.87

 
1.98 ± 0.14 1.80 ± 0.23

 
1.85±0.28 1.81±0.19

 

Eosinophils (× 10
9
/L) 0.39 ± 0.07 0.00 – 1.67

 
0.18 ± 0.06 0.43 ± 0.08

 
0.38±0.10 0.41±0.10

 

Monocytes (× 10
9
/L) 0.51 ± 0.09 0.00 – 1.37 0.59 ± 0.24 0.49 ± 0.10 0.52±0.12 0.48±0.13 

Basophils (× 10
9
/L) 0.00 ± 0.00 0.00 – 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00±0.00 0.00±0.00 

SEM – Standard error of mean, PCV – Packed cell volume, Hb – Haemoglobin, RBC – Red blood cell count, MCV – Mean corpuscular volume, MCHC – Mean 

corpuscular haemoglobin volume, WBC – Total white blood cell count. 
Values of young dogs were significantly different from those of adult dogs. *- p < 0.005, **- p < 0.05, *** - p < 0.01. The differences between young and adult and male 

and female dogs were not significant 

 

Table 2. Baseline serum biochemical parameters (mean ± SEM) of clinically healthy Nigerian indigenous dogs (n = 30) 

Parameters Mean ± SEM Range Young (n = 5) Adult (n = 25) Male (n = 18) Female (n = 11) 

Creatinine (mg/dl) 0.98 ± 0.01 0.40 – 1.80 0.98 ± 0.17 0.96 ± 0.07
 

0.92 ± 0.07
 

1.05 ± 0.11
 

Urea (mg/dl) 11.13 ± 0.91
 

10.00 – 20.00 11.40 ± 2.14
 

11.08 ± 1.03
 

11.53 ± 1.26
 

10.90 ± 1.34
 

BUN/Cr 5.57 ± 0.43
 

4.10 – 10.20 6.20 ± 1.22
 

5.45 ± 0.46
 

5.52 ± 0.51
 

5.67 ± 0.78
 

Total protein (g/l) 58.80 ± 2.05
 

23.00 – 75.00 61.80 ± 4.4
 

58.20 ± 2.31
 

59.11 ± 2.21
 

58.27 ± 4.23
 

Albumin (g/l) 25.40 ± 1.49
 

10.00 – 31.00
 

26.80 ± 1.60
 

25.12 ± 1.77
 

26.00 ± 2.13
 

24.36 ± 1.80
 

Globulin (g/l) 33.40 ± 0.56
 

12.0 – 29.0
 

35.00 ± 2.80
 

32.99 ± 0.55
 

33.11 ± 0.08
 

33.91 ± 2.43
 

Glucose (mmol/l) 5.46 ± 0.24
 

2.80 – 8.00
 

5.66 ± 0.40
 

5.42 ± 0.28
 

5.58 ± 0.35
 

5.70 ± 0.33
 

Na
+ 

 (mmol/l) 142.50 ± 1.44
 

142.00 – 157.00
 

142.40 ± 2.80
 

142.60 ± 1.65
 

144.00 ± 1.78
 

140.00 ± 2.36
 

K
+ 

 (mmol/l) 4.48 ± 0.11
 

3.40 – 5.70
 

4.48 ± 0.25
 

4.48 ± 0.12
 

4.53 ± 0.13
 

4.39 ± 0.19
 

Ca
2+

 (mg/dl) 9.75 ± 0.175
 

7.40 – 11.60 9.62 ± 0.74
 

9.77 ± 0.16
 

9.83 ± 0.21
 

9.61 ± 0.33
 

Cl
– 
 (mg/dl) 116.70 ± 1.48

 
100.00 – 132.00 116.40 ± 3.14

 
116.80 ± 1.68

 
118.30 ± 1.90

 
114.00 ± 2.18

 

PO4 (mg/dl) 4.31 ± 0.33
 

1.20 – 10.20 4.20 ± 0.50
 

4.50 ± 0.12
 

4.17 ± 0.50
 

4.55 ± 0.25
 

HCO3
–
 (mmol/l) 21.50 ± 0.76

 
16.00 – 32.00 23.20 ± 1.32

 
21.16 ± 0.86

 
21.79 ± 1.04

 
21.00 ± 1.06

 

AG (mEq/L) 11.08 ± 1.54 1.20 – 16.20 7.64 ± 3.10 11.77 ± 1.73 11.30 ± 1.71 10.00 ± 2.92 

AST (U/L) 12.57 ± 0.49
 

7.00 – 20.00 11.00 ± 1.30
 

12.88 ± 0.51
 

12.84 ± 0.59
 

12.09 ± 0.86
 

ALT (U/L) 23.93 ± 4.25
 

5.00 – 100.00 28.80 ± 11.22
 

22.96 ± 4.66
 

24.74 ± 5.81
 

22.55 ± 6.12
 

ALP (U/L) 51.33 ± 6.73 7.00 – 113.00 43.20 ± 6.73 52.96 ± 7.31 55.56 ± 8.49 39.45 ± 10.68 

USG 1.02 ± 0.00 1.01 – 1.03 1.01 ± 0.00 0.01 ± 0.00 1.01 ± 0.00 0.01 ± 0.00
 

pH 6.77 ± 0.25 5.00 – 9.00 6.40 ± 0.68 6.84 ± 0.27 6.73 ± 0.31 6.81 ± 0.42 

SEM – Standard error of mean, BUN/Cr – Blood urea nitrogen/creatinine ratio, Na+  – Sodium, K+  – Potassium, Ca2+  – Calcium, Cl–  – Chloride, PO4  – Phosphate, 
HCO3

–  – Bicarbonate, AG – Anion Gap, AST – Aspartate aminotransferase, ALT – Alanine aminotransferase, ALP – Alkaline phosphatase, USG – Urine specific 

gravity.  

The differences between young and adult and male and female dogs were not significant.
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Table 3. Baseline chemical urine parameters (mean ± SEM) of clinically healthy Nigerian indigenous dogs (n = 30) 

Parameters Mean ± SEM Unit 

Urine specific gravity, USG 1.02 ± 0.00
 

1.01 – 1.03 

Urine pH 6.77 ± 0.25 5.00 – 9.00 

Protein  1.00 ± 1.00 0.00 – 30.00 

Blood 0.33 ± 0.33 0.00 – 10.00 

Glucose 0.00 ± 0.00 0.00 – 0.00 

Ketone 0.00 ± 0.00 0.00 – 0.00 

Urobilinogen 0.00 ± 0.00 0.00 – 0.00 

Ketones 0.00 ± 0.00 0.00 – 0.00 

Leukocyte esterase 0.00 ± 0.00 0.00 – 0.00 

Bilirubin Negative Negative 

Ascorbic acid Negative Negative 

Nitrate Negative Negative 
SEM – Standard error of mean

Discussion 

The PCV, Hb concentration and RBC observed in this present 

study was higher and significant in adult compared to the young 

dogs indicating a remarkable influence of age on these parame-

ters. These findings are in agreement with the work of Olayemi 

et al., (2009). The higher RBC count in adult could be due to 

the fact that RBC lifespan in adults is longer than in the young 

while the higher value of PCV and Hb concentration was due to 

higher oxygen carrying capacities of adult Hb. Generally, in-

crease in the Hb concentration is associated with greater ability 

to resist disease infection and low level is an indication of dis-

ease infection and poor nutrition (Cheesbrough, 2004). The 

observed non-significant differences in haematological parame-

ters are indications of the fact that there are no sex related dif-

ferences in haematological parameters of Nigerian indigenous 

breed of dogs. Previous studies had showed no differences in 

the same breed of dog (Ariyibi et al., 2002; Olayemi, et al., 

2009), Nigerian cats (Nottidge et al., 1999), African giant rat 

(Oyewale et al., 1998) and White Fulani cattle (Olayemi, 

2004).  

The MCV and MCHC values are important erythrocytic indices 

used for the morphological classification of anaemia (Esievo, 

2017). No age or sex related differences were observed in this 

present study and this is in agreement with previous report 

(Olayemi, et al., 2009). WBC counts are used to determine the 

immune status of an animal (Esievo, 2017). In this study, the 

differential and total WBC counts were influenced by neither 

sex nor age of the dogs. Neutrophils constituted the majority of 

WBC counts while basophils were not observed at all. Serum 

biochemical parameters are indices of the health status of a dog. 

Levels obtained in this recent study were within published 

range (Ihedioha et al., 2013). This implies that dogs sampled 

had normal acid base balance; with no renal or hepatic impair-

ment. Abnormally high values of Urea, creatinine, total protein, 

albumin, BUN/Creatinine ratio are associated with dehydration 

in dogs (Atata, 2017). The observed normal specific gravity of 

urine is a reflection of a normal urine concentrating ability in 

these dogs. In this study, the pH ranges from 5.0 – 9.0. Ideally, 

the pH of normal dogs should be acidic (< 7) due to their meat-

based diet (Esievo, 2017). The reported basic pH in some of the 

dogs examined could be as a result of alkaline tilde which re-

sults in a transient increases in blood and urinary pH shortly 

after meal. The values obtained were similar to previous study 

(Saror et al., 1979; Ihedioha et al., 2013) and could be referred 

to as additional baseline data for Nigerian Indigenous dogs to 

differentiate normal from abnormal values because knowledge 

of alterations in blood (haematology and serum biochemistry) 

and urine parameters are essential to proper diagnosis and ef-

fective treatment of diseases in dogs (Atata, 2017).  

Conclusion 

The baseline haematological, serum biochemical and urine val-

ues obtained from this study will serve as additional baseline 

data for proper clinical pathological diagnosis of diseases of 

dogs especially in canine specie aged between 9 to 36 months 

in Zaria, Nigeria. 
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