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Abstract 
Pigs play a major role in socioeconomic life of the people; it serves as a source of income for rural 
population and fulfill important role in culture and food security. Fifty-one weaners were ran-
domly selected at 9, 17 and 25 weeks of age for analysis. Blood from the jugular vein of the wean-
ers was taken to the laboratory for analysis. The leaukocyte parameters used for this study were 
White blood cell count (WBC), Lymphocyte (LYM) count, Neutrophil (NEU) count, Eosinophil (EOS) 
and Monocyte (MON) count) and Platelet (PLT) count. Data collected on these leaukocyte parame-
ters were subjected to Analysis of Variance (ANOVA) while the means were separated using Dun- 
can’s Multiple Range Test. The results showed that at 9 weeks of age, compared with the female 
hybrid, the male hybrid had higher PCV, NEU and EOS (33.12% ± 2.73%, 31.00% ± 3.37% and 0.38% 
± 0.18% respectively) values, while the female NIP had higher WBC, LYM and MON (24.55 ± 1.09 × 
103/µl, 56.00% ± 3.24% and 0.50% ± 0.50%) values respectively. At 17 weeks of age, the male hy-
brid had higher WBC and NEU (32.18 ± 1.92 × 103/µl and 32.38% ± 3.56%) values while the female 
had higher PCV, LYM, EOS and MON (42.50% ± 1.50%, 63.00% ± 5.0%, 2.50% ± 2.50% and 4.50% 
± 1.50%) values. At 25 weeks of age, the female hybrid had higher values in all the parameters 
with the exception of NEU and MON where male had higher values. These ages can be used as cri-
teria for selection for immunocompetence in pigs. 
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1. Introduction 
The pig population in Nigeria is about 7 million in 1997, where most of which are raised on smallholder farms 
[1]. They are concentrated mainly in the Middle and Southern States of the country due to religious, cultural and 
local taboo. One of the important indicators of health and disease in animals is the haematological profile. It is 
very important in diagnosis, treatment or prognosis of many diseases [2]. Determination of the haematological 
profiles reflects the physiological responsiveness of the animals to its internal and external environments [3]. 
Radostits et al. (1994) [4] reported that the intensification of animal agriculture had created complex animal 
health and production of more problems for which there were no simple and reliable therapeutic and preventive 
procedures. 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 [5].  

The blood consisting of blood cells and plasma are responsible for transportation, regulation, protection and 
homeostatic functions in the animal body [6]. Anaemia has been described for many diseases and management 
problems and physiological state such as age in pigs. Determination of the Packed Cell Volume (PCV), eryt-
hrocyte count (RBC) and haemoglobin (Hb) can give indications of the level of anaemia in the animal. Haema-
tological parameters of pig have been widely studied and have been reported to vary depending on sex, age, 
geographical location and experimental procedures [4] [7]-[9]. This study is to provide the empirical evidence 
needed for the conservation and utilization of NIP and its crossbred in swine improvement programme. The spe-
cific objective is to evaluate growth and leukocyte traits of NIP and its hybrid at post-weaning ages of 9, 17 and 
25 weeks. 

2. Materials and Methods 
Fifty-one weaners, from breeding plan in Table 1, were randomly selected at 9, 17 and 25 weeks of age for  
 

Table 1. Effect of genotype and age on leucocyte traits.                                  

Age Traits Breed 

  Hybrid NIP 

9 weeks *PCV (%) 32.30 ± 2.45b 40.62 ± 0.65a 

 *WBC (×103/µl) 25.64 ± 2.63a 22.78 ± 1.09b 

 *NEU (%) 27.30 ± 3.63b 41.38 ± 3.01a 

 *LYM (%) 72.30 ± 3.65a 57.12 ± 2.87b 

EOS (%)  0.30 ± 0.15 1.00 ± 0.33 

MON (%)  0.10 ± 0.10 0.50 ± 0.33 

17 weeks PCV (%) 41.90 ± 0.43 41.62 ± 1.34 

 WBC (×103/µl) 32.96 ± 1.76 32.96 ± 1.72 
 *NEU (%) 31.90 ± 2.96b 41.88 ± 3.68a 

 *LYM (%) 63.10 ± 2.95a 53.12 ± 3.97b 

EOS (%)  1.90 ± 0.90 2.75 ± 0.90 

MON (%)  3.10 ± 0.6 2.25 ± 0.96 

25 weeks *PCV (%) 38.86 ± 1.26b 43.88 ± 1.26a 
 WBC (×103/µl) 35.54 ± 1.87 37.70 ± 1.87 

NEU (%)  32.43 ± 2.84 32.88 ± 2.61 

LYM (%)  61.00 ± 2.59 60.38 ± 2.86 

EOS (%)  2.00 ± 0.5 83.00 ± 0.95 

MON (%)  4.86 ± 0.4 64.25 ± 0.50 
a,bMean values for each trait along row with different superscript letters, are different. *Level of significance (P < 
0.05). PCV—Packed cell volume, WBC—White blood cell, NEU—Neutrophil, LYM—Lymphocyte, EOS— 
Eosinophil, MON—Monocytes, NIP—Nigerian Indigenous Pig. 
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haematological analysis. Blood from the jugular vein of these pigs were collected into anti-coagulant bottles and  
taken to the laboratory for analysis. The blood parameters taken were packed cell volume (PCV%) and leuko-
cyte traits (white blood cell count (WBC), neutrophilic count (NEU%), eosinophil percentage (EOS%), lym-
phocyte percentage (LYM%), and monocytes percentage (MON%)). The PCV was determined using the mi-
crohaematocrit method while leucocyte counts were determined using the improved Neubauer counting chamber 
[8].  

2.1. Packed Cell Volume (PCV)  
75 × 16 mm capillary tubes were filled with blood and centrifuged at 3000 rpm for 5 minutes. The haematocrit-
values were determined with the aid of a microhaematocrit reader. 

2.2. White Blood Cell Counts 
Blood was well mixed on a roller mixer and 1:20 dilution of blood was made by adding 20 μl (0.02 ml) of pigs 
blood to 0.38 ml of diluting fluid (2% glacial acetic acid in distilled water (Turk’s solution) coloured pale violet 
with 1% gentian violet) in a 75 × 10 mm tube. The suspension was well mixed and allowed to stand for 1 minute. 
The cells were counted in the four corner square millimeters of the charged chamber (Improved Neubauer 
counting chamber) under 10× magnification of a microscope. 

2.3. Statistical Analysis 
Haematological data recorded were analyzed by using Analysis of variance (ANOVA) and means were sepa-
rated by Duncan Multiple Range Test (DMRT). 

3. Results 
The means of leukocyte traits of hybrid at 9, 17 and 25 weeks respectively are as follows; PCV (32.30% ± 
2.45%, 41.90% ± 0.43%, 38.86% ± 1.26%); WBC (25.64 ± 2.63 (×103/µl), 32.96 ± 1.76 (×103/µl), 35.54 ± 1.87 
(×103/µl)); NEU (27.30% ± 3.63%, 31.90% ± 2.96%, 32.43% ± 2.84%); LYM (72.30% ± 3.65%, 63.10% ± 
2.95%, 61.00% ± 2.59%); EOS (0.30% ± 0.15%, 1.90% ± 0.90%, 2.00% ± 0.58%) and MONO (0.10% ± 0.10 %, 
3.10% ± 0.6%, 4.86% ± 0.46%). The mean for NIP at 9, 17 and 25 weeks respectively are as follows; PCV 
(40.62% ± 0.65%, 41.62% ± 1.34%, 43.88% ± 1.26%); WBC (22.78 ± 1.09 (×103/µl), 32.96 ± 1.72 (×103/µl), 
37.70 ± 1.87 (×103/µl)); NEU (41.38% ± 3.01%, 41.88% ± 3.68%, 32.88% ± 2.61%a); LYM (57.12% ± 2.87%, 
53.12% ± 3.97%, 60.38% ± 2.86%); EOS (1.00% ± 0.33%, 2.75% ± 0.90%, 3.00% ± 0.95%) and MONO (0.50% 
± 0.33%, 2.25% ± 0.96%, 4.25% ± 0.50%). 

The PCV was significantly different (P < 0.05) between hybrid and NIP at 9 and 25 weeks of age while there 
was no significant difference (P > 0.05) at 17 weeks of age. The Leukocyte count, NEU and LYM, were signifi-
cantly different (P < 0.05) between hybrid and NIP at 9 and 17 weeks of age while there was no significant dif-
ference (P > 0.05) at 25 weeks of age. It was observed that the LYM values for hybrid were higher than that of 
NIP while the NEU value for NIP were higher than that of hybrid throughout the ages considered (9, 17 and 25 
weeks). This is presented graphically in Figure 1.  

The effect of sex and age on leukocyte traits for the hybrid and NIP at 9, 17 and 25 weeks of age are pre-
sented in Table 2 and Table 3 respectively. 

The PCV of female and male hybrid were significantly different (P < 0.05) from each other at 9 weeks (29.00% 
± 4.00% and 33.12% ± 2.73%) and 25 weeks (42.00% ± 0.00% and 38.33% ± 1.38%) of age. Also at 9 and 25 
weeks of age, the Leukocyte traits, WBC (28.90 ± 4.60 (×103/µl), 24.83 ± 3.15 (×103/µl and 41.00 ± 0.00 
(×103/µl) and 34.63 ± 1.94 (×103/µl)), NEU (12.50% ± 1.50% and 31.00% ± 3.37%, 22.00% ± 0.00% and 34.17% 
± 2.66%) and LYM (87.00% ± 1.00% and 68.63% ± 3.43%, 72.00% ± 0.00% and 59.17% ± 2.17%), were sig-
nificantly different (P < 0.05). The female and male hybrid MONO (3.00% ± 0.00% and 5.17% ± 0.40%) and 
EOS (3.00% ± 0.00% and 4.83% ± 0.65%) were significantly different (P < 0.05) at 25 weeks of age.  

The NEU and LYM of NIP females and males were significantly different throughout the ages except at 17 
weeks of age where the LYM was not significantly different (P > 0.05). The WBC was also significantly differ-
ent at 9 and 17 weeks while it was not significant at 25 weeks of age. This effect is presented graphically in 
Figures 2-4. The PCV and NEU values were higher in NIP males and females at 9 weeks but were comparable  
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Figure 1. Effect of genotype on the haematological traits at 9, 17 and 25 weeks. 
PCV—Packed cell volume, WBC—White blood cell, NEU—Neutrophil, LYM— 
Lymphocyte, EOS—Eosinophil, MON—Monocytes, NIP—Nigerian Indigenous 
Pig.                                                                  
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Figure 2. Effect of genotype and sex on white blood cell count at 9 weeks. PCV— 
Packed cell volume, WBC—White blood cell, NEU—Neutrophil, LYM— Lym- 
phocyte, EOS—Eosinophil, MON—Monocytes, M—Male, F—Female, NIP— 
Nigerian Indigenous pig.                                                   
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Figure 3. Effect of genotype and sex on white blood cell count at 17 weeks. 
PCV—Packed cell volume, WBC—White blood cell, NEU—Neutrophil, LYM— 
Lymphocyte, EOS—Eosinophil, MON—Monocytes, M—Male, F—Female, NIP— 
Nigerian Indigenous Pigs.                                                  
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Figure 4. Effect of genotype and sex on white blood cell count at 25 weeks. PCV—Packed 
cell volume, WBC—White blood cell, NEU—Neutrophil, LYM—Lymphocyte, EOS—Eosi- 
nophil, MON—Monocytes, M—Male, F—Female, NIP—Nigerian Indigenous pig.                           

 
Table 2. Table type styles (Table caption is indispensable).                               

Age Traits Female Male 

9 weeks *PCV (%) 29.00 ± 4.00b 33.12 ± 2.73a 

 *WBC 28.90 ± 4.60a 24.83 ± 3.15b 

 *NEU (%) 12.50 ± 1.50a 31.00 ± 3.37b 

 *LYM (%) 87.00 ± 1.00a 68.63 ± 3.43b 

 EOS (%) 0.00 ± 0.00 0.38 ± 0.18 

 MON (%) 0.50 ± 0.50 0.00 ± 0.00 

17 weeks    

 PCV (%) 42.50 ± 1.50 41.75 ± 0.45 

 WBC (×103/µl) 36.10 ± 4.20 32.18 ± 1.92 

 NEU (%) 30.00 ± 6.00 32.38 ± 3.56 

 LYM (%) 63.00 ± 5.00 63.12 ± 3.61 

 EOS (%) 2.50 ± 2.50 1.75 ± 1.03 

 MON (%) 4.50 ± 1.50 2.75 ± 0.65 

25 weeks    

 *PCV (%) 42.00 ± 0.00a 38.33 ± 1.38b 

 *WBC (×103/µl) 41.00 ± 0.00a 34.63 ± 1.94b 

 *NEU (%) 22.00 ± 0.00b 34.17 ± 2.66a 

 *LYM (%) 72.00 ± 0.00a 59.17 ± 2.17b 

 *EOS (%) 3.00 ± 0.00b 4.83 ± 0.65a 

 *MON (%) 3.00 ± 0.00b 5.17 ± 0.40a 

a,bMean within the same row with different superscript letters, were different (P < 0.05). *Level of significance (P 
< 0.05). PCV—Packed cell volume, WBC—White blood cell, NEU—Neutrophil, LYM—Lymphocyte, EOS— 
Eosinophil, MON—Monocytes, NIP—Nigerian Indigenous Pig. 
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Table 3. Effect of sex and age on Leucocyte traits of Hybrid.                                          

 Age Traits Female Male 

 9 weeks *PCV (%) 41.50 ± 0.65a 39.75 ± 1.03b 
  *WBC (×103/µl) 24.55 ± 1.09a 21.00 ± 1.50b 

  *NEU (%) 43.00 ± 3.03a 39.76 ± 5.59b 

  *LYM (%) 56.00 ± 3.24b 58.25 ± 5.30a 

  *EOS (%) 0.05 ± 0.50b 1.50 ± 0.79a 

MON (%) 0.50 ± 0.50 0.50 ± 0.50   

 17 weeks    

  PCV (%) 42.00 ± 1.08 41.25 ± 2.66 
  *WBC (×103/µl) 30.88 ± 1.81b 35.90 ± 2.54a 

  *NEU (%) 39.50 ± 5.62b 44.25 ± 5.27a 

LYM (%) 53.25 ± 6.97 53.00 ± 5.00   
  *EOS (%) 4.25 ± 1.32a 1.25 ± 0.75b 

MON (%) 3.00 ± 1.73 1.50 ± 0.96   

 25 weeks    

PCV (%) 44.00 ± 0.41 43.75 ± 1.03   

  WBC (×103/µl) 37.43 ± 2.96 37.98 ± 1.10 
  *NEU (%) 28.75 ± 2.14b 37.00 ± 3.98a 

  *LYM (%) 66.00 ± 1.58a 54.75 ± 3.18b 

EOS (%) 2.30 ± 1.32 3.50 ± 1.50  

MON (%) 3.75 ± 0.75 4.75 ± 0.75  
a,bMean within the same row with different superscript letters, were different (P < 0.05). *significance (P < 0.05). PCV—Packed cell 
volume, WBC—White blood cell, NEU—Neutrophil, LYM—Lymphocyte, EOS—Eosinophil, MON—Monocytes. 

 
at 17 and 25 weeks of age with those of the hybrid. The LYM values were higher for Hybrid males and females 
over the NIP males and females for all ages.  

Table 4 and Table 5 show Pearson’s correlation coefficient among the leukocyte traits of hybrids and NIPs 
respectively. There was correlation among the white blood count, the hybrid correlation values were within 
−0.04 to 0.64 while NIP correlation values were within −0.02 to 0.36. The highest correlation was found be-
tween the PCV and WBC with 0.64 values in hybrid as shown in Table 4 while it was 0.36 between PCV and 
WBC for NIP as shown in Table 5. In Table 4 and Table 5, the correlation values for hybrid and NIP for WBC 
and Monocytes (0.58, 0.46) and NEU and LYM (−0.95, −0.93) were highly significant (P < 0.05). This positive 
correlation between WBC and MONO, insinuated that the increase in WBC will cause an increase in MONO 
while the negative correlation between Neutrophil and Lymphocyte mean that an increase in LYM will cause a 
decrease in Neutrophil. 

4. Discussion 
The significant variations due to age and breed were observed in this study. This finding was corroborated with 
Sutherland et al. (2005) [10] and Aladi et al. (2008) [9] where the interaction between pig breed and age were 
significant during both pre and post weaning age of different breeds of pigs. This variation may be due to ge-
netic control of the individual pigs as described by Renard et al., (1998). The significant effects of age and sex 
on haematolological parameters, especially, PCV, NEU and LYM, were in collaboration with findings of Rado-
sitis et al., 1994 [4] and Egbunike and Ekusu (1983) [7], where sex and age influence haematological values in 
pigs. According to Egbunike and Ekusu (1983) [7] who reported that the male tend to have higher values than 
the female. Okeudo et al. (2003) [11] also reported sex-related variation in ducks and guinea fowls. This finding 
was in contradiction with findings of Aladi et al. (2008) [9] and Eze et al. (2010) [12].  
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Table 4. Pearson correlation coefficients among the white blood count of hybrid.                             

 PCV WBC NEU LYM EOS MON 

PCV 1.00 0.64 0.52 −0.60 0.18 0.41 

WBC  1.00 0.15 −0.33 0.31 *0.58 

NEU   1.00 *−0.95 −0.04 0.20 

LYM    1.00 −0.21 −0.25 

EOS     1.00 0.29 

MON      1.00 

*Level of significance P < 0.05. PCV—Packed cell volume, WBC—White blood cell, NEU—Neutrophil, LYM— 
Lymphocyte, EOS—Eosinophil, MON—Monocytes. 

 
Table 5. Pearson correlation coefficient among the white blood count of NIP (P < 0.05).          

 PCV WBC NEU LYM EOS MON 

PCV 1.00 *0.36 *0.02 *−0.09 *0.02 0.31 

WBC  1.00 −0.18 0.03 0.25 *0.46 

NEU   1.00 *−0.93 −0.14 −0.24 

LYM    1.00 −0.15 *−0.06 

EOS     1.00 0.20 

MON      1.00 

*Level of significance P < 0.05. PCV—Packed cell volume, WBC—White blood cell, NEU—Neutrophil, LYM— 
Lymphocyte, EOS—Eosinophil, MON—Monocytes. 

 
The NIP had higher value of PCV at 9 and 25 weeks (40.62% ± 0.65% and 43.88% ± 1.26%) respectively 

than Hybrid value (32.30% ± 2.45% and 38.86% ± 1.26%). This finding is corroborated with Aladi et al. (2008). 
The NEU and LYM increasing at 17 weeks and then decreasing at 25 weeks of age, was in line with Aladi et al. 
(2008) [9]. The NIP PCV increased with age. This is contrary to Aladi et al. (2008) [9] findings where the NIP 
PCV decreases with age.  

It was observed from this study that the NIP PCV and the WBC were significantly correlated (P < 0.05) 
where both increased with age while it was not for hybrid. The negative correlation between NEU and LYM that 
was significant (P < 0.05) in both breed was observed to be true in hybrid where the NEU increased, LYM de-
creased with age while in NIP as the NEU increased from 9 weeks to 17 weeks, it then decreased at 25 weeks; 
while the LYM decreased from 9 weeks to 17 weeks and then increased at 25 weeks. 

The WBC that is higher than the normal value for all pigs (7 - 20 × 103) must be as a result of its contact with 
pathogen in which the immune system produces more white blood cells to combat the foreign body. This result 
is in agreement with Eze et al., (2010) [12] where the WBC of the pigs increases above the standard WBC for 
pigs. White blood cells are important humoral immune cells in blood circulation and they can recognize antigen, 
kill antigen, clear and circulate immune complexes, they are also involved in immune regulation and have a 
complete self-regulation system. It is one of the first signs or indicators of disease invasion in animal body. 
Lunney and Rowland (2011) [13] reported that blood immune traits against diseases could be detected early. 
This early detection of against diseases through the blood immune traits can be used as criteria for selection at 
these ages. Leukocyte traits are one of the aspects of innate immune traits which are helpful step towards inves-
tigation into any link to disease resistance capacity (immunocompetence) and improve a measure to advance 
general health in the pig. In order to include immunocompetence in selection for improved health, a major chal-
lenge will be to correlate variation in heritable immune traits in healthy animals with inter-individual variability 
in response to various pathogens. Testing this hypothesis will be a key point for further use of immune traits as 
indirect selection criteria in multitrait selection to improve resistance to disease. 
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