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SUMMARY  

The haematological profile of pigs raised under intensive management system in South-

Eastern Nigeria was studied. A total of 114 pigs were sampled comprising of 48 males 

and 66 females. Thirty-seven pigs were sampled in Anambra State, 46 in Enugu State 

and 31 in Ebonyi State with 38 being piglets and 76 adults. The blood values compared 

favourably with the reference values except for MCV and MCH that were slightly lower 

than the standard.  The mean total WBC and neutrophil values were slightly higher 

than the standard.  The PCV, Hb, MCHC and basophils were not significantly different 

(p>0.05) between the states. The RBC count was significantly (p≤0.01) lower in 

Anambra State when compared with other states whereas Enugu State was significantly 

lower (p<0.05) than Ebonyi State. The MCV and MCH were significantly higher 

(p<0.05) in Anambra State when compared with the other states. However, the WBC, 

Neutrophil, Lymphocyte and Eosinophil counts are significantly (p≤0.05) higher in 

Ebonyi State when compared with other states (Anambra and Enugu). There was no 

significant difference (p≥0.05) among sexes and ages in all the parameters tested. The 

values obtained could be used as reference values for pigs in South-eastern Nigeria. The 

clinical importance of the haematology was discussed.         
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INTRODUCTION 

Monogastric (both swine and poultry), has 

made a very important contribution to the 

production of animal protein in many 

countries around the world. As a result of 

pig’s rapid development, and based on the 

fecundity and growth potential, intensive 

pig production has played a significant role 

in meat production and income generation 

in the tropics (Perez, 1997). Pork is the 

largest source of meat at the world level, 

and considering that, due to religious 

beliefs, pork is not produced and 

consumed in many countries, its relative 

importance is even greater in the rest of the 

world ((Pig International, 1999). 

The best indicator of animal’s well being 

and its potential for production is its health 

status. The intensification of animal 

agriculture, however, has created complex 

animal health and production problems for 
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which there are no simple and reliable 

therapeutic and preventive procedures 

(Radostits et al., 1994). These conditions 

adversely affect the health or welfare of 

the animals and impair their homeostatic 

mechanisms resulting in the body 

dysfunction which may be fatal (Adenkola 

et al., 2009). Diseases cause pain and 

distress to the animal and also significantly 

reduce their profitability, either through 

reduced productivity or, in severe cases, 

through the premature death of infected 

animals. 

The blood consisting of blood cells and 

plasma fulfils the transport, regulatory, 

protective and homeostatic functions 

(Nasyrova et al., 2006). Haematological 

profiles are important indicators of health 

and disease in animals and have become 

indispensible in the diagnosis, treatment or 

prognosis of many diseases (Mbanasor et 

al., 2003). Determination of the 

haematological profiles reflects the 

physiological responsiveness of the 

animals to its internal and external 

environment (Esonu et al., 2001). Anaemia 

has been described for many diseases and 

management problems and physiological 

state (age) in pigs, and determination of 

the packed cell volume, erythrocyte count 

and haemoglobin can give an idea of the 

level of the anaemia.  

Haematological parameters of pig have 

been widely studied and have been 

reported to vary depending on sex, age, 

geographical location and experimental 

procedures (Egbunike and Akusu, 1983., 

Jain, 1986., Radostits et al., 1994., Aladi et 

al., 2008), but there is paucity of 

information on the haematological values 

of pigs in the south eastern Nigeria.  

 

MATERIALS AND METHODS 

The study area 

The study was carried out in South Eastern 

Nigeria comprising of five States. South 

Eastern Nigeria is located in humid and 

derived savannah zone situated between 

latitude 6.8
0 

and 8.5
0
N, and longitude 6

0
 

and 10
0 

E and the temperature varies 

usually from 27
0
C to 35

0
C (Ezedimma, 

1976). 

Sampling procedure 

Three States (Anambra, Enugu and 

Ebonyi) were randomly selected for the 

study.  In each of the State, two senatorial 

zones were selected, and from each 

senatorial zone, two local government 

areas were also randomly selected from 

where the sampling was done. 

Experimental Animals  

The animal studied were pigs raised by pig 

farmers from the study area. The pigs were 

raised intensively and screened free for 

endo and ectoparasites (clinically healthy). 

The predominant breeds of pig were large 

white/ landrace cross. Pigs of all ages were 

sampled. The samples were identified 

according to their state (place of 

collection), sex and age.   

Blood sampling and analysis 

 The pigs were restrained and bled through 

the caudal vena cava as described by Carle 

and Dewhirst (1942) into bijou bottle 

containing ethylenediamine tetra-acetic 

acid (EDTA) as anticoagulant after 

adequate restraint. The blood samples were 

analysed for the following parameters: 

packed cell volume (PCV), red blood cell 

(RBC) count, haemoglobin (Hb) 

concentration and total and differential 

leucocytes count. The PCV was 

determined using the microhaematocrit 

method while the RBC and leucocyte 

counts were determined using the 

improved Neubauer counting chamber 

(Jain, 1986). Smears for differential 

leucocyte counts were stained by the 

Leishman technique, and the different cells 

of leucocyte series were enumerated by the 

longitudinal counting method. The mean 

corpuscular volume (MCV), mean 
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corpuscular haemoglobin (MCH) and 

mean corpuscular haemoglobin 

concentration (MCHC) were calculated 

from the PCV, Hb and RBC count (Baker 

et al., 2000).   

Statistical analysis 

Data were summarized as means ± 

standard deviation and were analyzed 

using one-way analysis of variance and 

differences in means separated by 

Duncan’s multiple range test (Steel and 

Torrie, 1980). 

RESULTS 

A total of 114 pigs were sampled 

comprising of 48 males and 66 females 

comprising of 37 pigs from Anambra, 46 

from Enugu and 31 in Ebonyi States. 

Thirty-eight were piglets and 76 were 

adults. The mean haematological 

parameters of the 114 pigs sampled are 

shown in table I. The parameters compared 

favourably with reference values (Mitruka 

et al., 1977) except for MCV and MCH 

that were slightly lower than the standard. 

The mean total WBC and neutrophil 

values were slightly higher than the 

standard. 

When the parameters were compared 

across the States (Table II), there was no 

significant difference (p>0.05) between 

States among PCV, Hb, MCHC and 

basophils whereas the RBC count was 

significantly (p≤0.01) lower in Anambra 

State when compared with the other States 

with Enugu State being lower than Ebonyi 

State. The MCV and MCH were 

significantly higher (p<0.05) in Anambra 

State compared with the other States. 

However, the WBC, Neutrophil, 

Lymphocyte and Eosinophil counts are 

significantly (p≤0.05) higher in Ebonyi 

State when compared with the other States 

(Anambra and Enugu). There were no 

significant difference (p≥0.05) between 

sexes and ages in all the parameters tested 

(Table III & IV).   

DISCUSSION 

The mean haematological values obtained 

from this study were similar to the 

reference values as documented by 

Mitruka et al., (1977).  The high value 

recorded for WBC may not be 

unconnected to the fact that the pigs in the 

tropics were constantly exposed to harsh 

environmental condition and disease 

challenge. This increase may be the 

animal’s response to these challenges. The 

variations in the values obtained when 

compared with the standard may be 

attributed to differences in the health status 

of the animals used, experimental 

procedures, and differences in age, sex, 

number and breeds of pig sampled 

(Mitruka et al., 1977).  

Most of the values observed varied 

significantly (p≤0.05) when compared 

across States. The variation in RBC, MCH 

and MCV may be attributed to certain 

factors such as; iron deficiency, vitamin 

B12 and folate deficiencies, chronic 

haemolytic anaemia and infectious and 

chronic diseases eg. African 

trypanosomosis (Baker et al., 2000). The 

total leucocyte, lymphocyte, eosinophils 

and neutrophil values were significantly 

higher in Ebonyi State than Enugu or 

Anambra State.
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 Table I: Table of the mean haematological values of pigs in Southeastern Nigeria. 

Parameters                     Min. Value Max. Value     Mean values *Standard  Values 

 

PCV (%) 

HB (g/dl) 

RBC(10
6
/µl) 

MCV(fl)                 

MCHC(g/dl) 

MCH(pg)   

WBC (10
3
/µl)                

Neutrophil (10
3
/µl)   

Lymphocyte(10
3
/µl) 

Eosinophil(10
3
/µl) 

Monocyte(10
3
/µl)    

Basophil(10
3
/µl)               

                       

 

25    

6.05                

4.33   

34.1    

24.0   

8.96  

14.26    

6.08               

 5.98   

 0.48                

0.69                

  0.00     

 

                           

      

46     

13.2  

11.02     

54.8     

37.2    

17.4   

32.04    

14.86  

18.52 

2.04        

1.94  

1.01                                                                                                                      

35.33±9.88    

11.08±2.71    

8.95±1.95  

41.20±14.77 

32.92±9.85    

12.95±4.08 

25.92±8.08  

10.64±3.09   

12.01±3.36 

1.29±0.67 

1.44±0.82   

0.54±0.11                                                                                                                   

36-47 

10-15 

5-10 

50-62 

25-36                                   

16-19 

6-25 

2-8.85 

4-13.8 

0.18-1.32 

0.3-2.03 

0-0.47 

 

*Mitruka, B. M and Rawnsley, H. M. Clinical Biochemical and Haematological reference 

values in normal experimental animals. Manson Publishing USA. Inc.1977. 
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Table II: Table showing the haematological profiles of pigs according to State 

Parmeters                  Enugu State          Anambra State         Ebonyi State 

PCV(%)                    34.38±7.56
a
           36.67±14.00

a
           35.35±4.31

a
 

Hb(g/dl)                    10.61±2.93
a
           11.61±2.72

a
             11.35±1.76

a
 

RBC(10
6
/µl)              9.14±1.42

a
             7.41±1.44

b
              11.41±1.23

c
 

MCV(fl)                   38.54±9.76
a 
          50.05±18.98

b
           31.27±4.65

c
 

MCHC(g/dl)             31.47±8.16            35.01±12.44             32.82±7.94 

MCH(pg)                 11.88±3.60
a
            15.95±3.79

b
             10.02±1.61

c
 

WBC(10
3
/ µl)           25.15±9.11

a
             24.01±7.45

a
           31.28±3.04

b
 

Neutrophil(10
3
/ µl)   10.65±2.72

a
             10.19±2.56

a
            13.52±2.94

b
 

 

Lymphocyte(10
3
/ µl) 11.95±3.28

a
            11.40±2.03

a
           14.35±2.73

b
 

Eosinophil(10
3
/ µl)   1.23±0.73

a
                1.12±0.48

a
             1.75±0.71

b
 

Monocyte(10
3
/ µl)    1.26±0.82

a
                 1.26±0.58

a
             2.18±0.86

b
 

Basophil (10
3
/ µl)     0.06±0.11

a
                 0.04±0.87

a
             0.07±0.15

a
 

a b and c: means within same row with different superscripts are significantly 

different (p<0.05). 
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Table III. Table showing the haematological profiles of pigs according to age 

PARAMETERS                                        AGE 

                                           Piglets                                Adult 

PCV (%)                        31.36±7.1                        35.89±10.10 

Hb (g/dl)                         9.60±1.78                        11.29±2.76 

RBC (10
6
/µl)                  8.94±1.69                         8.95±2.76 

           MCV (fl)                       25.54±5.59                       27.04±8.38 

MCHC (g/dl)                 35.60±9.16                       41.99±15.26 

MCH (pg)                     31.79±7.44                       33.08±10.16 

WBC (10
3
/µl)                27.73±2.72                       27.08±4.17 

Neutro (10
3
/µl)             11.61±3.01                        10.46±3.11 

Lymph (10
3
/µl)            12.21±2.52                         13.97±3.52 

Eosino (10
3
/µl)              1.79±0.57                         1.20±0.65 

Monocy (10
3
/µl)           1.74±0.46                          1.39±0.86   

Basoph (10
3
/µl)             0.38±0.11                          0.06±0.11 
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Table IV. Table showing the haematological profiles of pigs according to sex 

PARAMETERS                                          SEX                                    

                                                    Male                        Female     

PCV (%)                                  34.18±9.34             35.91±9.88 

Hb (g/dl)                                  10.74±2.25             11.25±2.90   

RBC (10
6
/µl)                             9.12±1.94              8.86±1.97 

MCV (fl)                                     26.39±5.90                27.10±9.00   

MCHC (g/dl)                              39.21±15.37              42.20±14.46 

MCH (pg)                                   33.89±10.56              32.44±9.51 

WBC (10
3
/µl)                             27.16±4.10                 25.75±4.07   

Neutro (10
3
/µl)                           10.85±3.37                11.54±2.99 

Lymph (10
3
/µl)                           12.69±3.16                11.66±3.45  

Eosino (10
3
/µl)                           1.59±0.74                  1.14±0.58   

Monocy (10
3
/µl)                         1.63±0.74                  1.35±0.85 

Basoph (10
3
/µl)                          0.40±0.09                  0.06±0.11 

 

Elevation in leucocyte count in this study 

could be attributed to infectious diseases 

and tissue damage (Baker et al., 2000). 

Leucocytosis in animals have also been 

attributed to stress (Buckham-Sporer et al., 

2008) and is suggested to be due to 

mobilisation of leucocyte from their pool 

to the peripheral circulation apparently due 

to its inhibitory role on circulating 

corticosteroids which is known to increase 

in animal under stress and cause 

leucocytosis (Adenkola et al., 2009). 

The values obtained did not vary 

significantly between sexes (male and 

female) and between ages (piglet and 

adult). This result is in agreement with the 

report of Aladi et al., (2008) that age has 

no association with haematological values. 

However, this does not agree with 

Egbunike and Akusu (1983), who reported 

that sex and age significantly affect blood 

values in pigs. According to Egbunike and 

Akusu (1983), the total white blood cell 

counts were not affected by breed and sex 

but the other haematological parameters 

exhibited various degrees of response to 

these two variables, the males of each 

breed tending to have higher values than 

the females. 

Haematological parameters are good 

indicators of the physiological and 

pathological changes in the animals 

(Hawkey and Dennett, 1989, Adenkola 

and Durotoye, 2004), and are also an 

excellent medium for the measurement of 

potential biomarkers (Adenkola et al., 

2009). The blood consisting of blood cells 

and plasma fulfils the transport, regulatory, 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Egbunike%20GN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Akusu%20MO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Egbunike%20GN%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Akusu%20MO%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract


Eze et al: Haematological profiles of pigs raised under intensive management system 

122 

 

protective and homeostatic functions 

(Nasyrova et al., 2006). Blood parameters 

are indispensible in the diagnosis, 

treatment or prognosis of many diseases 

(Mbanasor et al., 2003). Normal blood 

parameters of pigs have been reported 

from many parts of the world including 

Nigeria. 

Haematological values are of great 

diagnostic importance in practical 

husbandry since they reflect the response 

of the animal to its environment and 

diseases. They can also act as useful aids 

to prognosis and may reveal adverse 

conditions even when the animal did not 

display obvious clinical signs of ill health. 

A deviation from normal haematological 

values is an indication of what is 

happening in the body.   

In conclusion, the closeness of the 

hematological values obtained from the 

pigs to the reference values is an indication 

that the result may be used as base line 

data for pigs reared in South Eastern 

Nigeria. The result is also a demonstration 

that pigs used in this experiment were 

apparently healthy animals 
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