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This research was carried out to update the baseline data on haematology and serum 
biochemical parameters of Red Sokoto bucks. The Bucks were allotted to five treatments 
having three replicates each in a completely randomized design. The hog plum leaf meal 
(HPLM) was fed at levels of 0, 10, 20, 30 and 40% in treatment 1, 2, 3, 4 and 5 respectively. 
The experimental diets and clean drinking water were offered to the animals ad libitum. 2mL 
of blood was taken for heamatological analysis and placed in a vacuum tube containing 10% 
ethylene diamine tetra acetic acid (EDTA). Measured parameters include packed cell volume 
(PCV), haemoglobin concentration (Hb), red blood cell (RBC), white blood cells (WBC), 
Neutrophils, Basophils, Eosinophils, Monocytes and Lymphocytes and another 2mL of blood 
sample was also taken for serum biochemistry analysis and was also placed in a separate 
vaccum tube without anti-clotting agent. Measured parameters for serum biochemistry 
include glucose, total protein, albumin, globulin, urea, creatinine, sodium, potassium and 
chlorine. Packed cell volume (PCV), red blood cells (RBC), white blood cells (WBC), 
haemoglobin (Hb), neutrophils, eosinophils and lymphocytes differed (P<0.05, P<0.01) 
among treatments. However, basophils and monocytes were not significantly (P>0.05) 
affected. The white blood cells differentials were slightly different between treatment groups 
but were within the reference range. The relative Lymphocytes counts was higher (P<0.05) in 
30% and 40%HPLM T5 (72.42%, 73.57%) than other treatments groups which were 
70.23%, 65.17% and 70.31% for 0, 10 and 20% HPLM, respectively. The serum glucose 
values obtained in this study The values obtained for total protein, globulin and potassium 
were not significantly different (P<0.05). The albumin and urea values obtained have the 
lowest value at 3.82g/l (control) and 30% HPLM (4.46mmol/l) respectively. Creatinine and 
sodium were significantly higher in 40% (147.00mmol/l) and 20% HPLM (169.33mmol/l) 
respectively and Values for chlorine was observed to be similar (P<0.0.05) having the lowest 
value at 10% HPLM (84.23 mmol/l). were significantly higher (P<0.05) on 10% (8.00 
mmol/l) and 20% HPLM (8.36 mmol/l) respectively. The study indicated that hog plum leaf 
meal could be used as feed resources to raise goats. 
Keywords: Hog plum, haematology, Red Sokoto

Un Effet des niveaux diététiques de la farine de feuille de prune de porc (Mombin de 
Spondias) sur le profil sanguin des mâles rouges de Sokoto

Résumé
Cette recherche a été effectuée pour mettre à jour les données de base sur l'hématologie et les 
paramètres biochimiques sériques des mâles Sokoto rouges. Les Bucks ont été attribués à 
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cinq traitements ayant trois répliques chacun dans une conception complètement 
randomisée. La farine de feuilles de prunier (HPLM) a été nourrie à des niveaux de 0, 10, 20, 
30 et 40% dans le traitement 1, 2, 3, 4 et 5 respectivement. Les régimes expérimentaux et l'eau 
potable propre ont été offerts aux animaux ad libitum. 2mL de sang a été pris pour l'analyse 
hématologique et placé dans un tube à vide contenant 10% d'acide tétra acetic d'éthylène 
diamine (EDTA). Les paramètres mesurés comprennent le volume cellulaire emballé (PCV), 
la concentration d'hémoglobine (Hb), les globules rouges (RBC), les globules blancs (WBC), 
les neutrophiles, les basophiles, les éosinophiles, les monocytes et les lymphocytes et un autre 
échantillon de sang de 2 mL a également été prélevé pour l'analyse de biochimie sérique et a 
également été placé dans un tube d'évacuation séparé sans agent anticoagulation. Les 
paramètres mesurés pour la biochimie sérique comprennent le glucose, la protéine totale, 
l'albumine, la globuline, l'urée, la créatinine, le sodium, le potassium et le chlore. Le volume 
de cellules emballées (PCV), les globules rouges (RBC), les globules blancs (WBC), 
l'hémoglobine (Hb), les neutrophiles, les éosinophiles et les lymphocytes différaient (P<0,05, 
P<0,01) parmi les traitements. Cependant, les basophiles et les monocytes n'ont pas été 
affectés de manière significative (P>0,05). Les différentiels des globules blancs étaient 
légèrement différents entre les groupes de traitement, mais se trouvaient dans la fourchette de 
référence. Les comptes relatifs de lymphocytes étaient plus élevés (P<0.05) dans 30% et 
40%HPLM T5 (72.42%, 73.57%) que les autres groupes de traitements qui étaient 70,23%, 
65,17% et 70,31% pour 0, 10 et 20% HPLM, respectivement. Les valeurs de glucose sérique 
obtenues dans cette étude Les valeurs obtenues pour la protéine totale, la globuline et le 
potassium n'étaient pas significativement différentes (P<0,05). Les valeurs d'albumine et 
d'urée obtenues ont la valeur la plus basse à 3,82 g/l (contrôle) et 30 % hplm (4,46 mmol/l) 
respectivement. La créatinine et le sodium étaient significativement plus élevés dans 40% 
(147.00mmol/l) et 20% HPLM (169.33mmol/l) respectivement et les valeurs pour le chlore 
ont été observées pour être semblables (P<0.0.05) ayant la valeur la plus basse à 10% HPLM 
(84.23 mmol/l). étaient significativement plus élevés (P<0,05) sur 10% (8,00 mmol/l) et 20% 
HPLM (8,36 mmol/l) respectivement. L'étude a indiqué que la farine de feuilles de prunier 
pourrait être utilisée comme ressources d'alimentation pour élever des chèvres. 
Mots-clés: de prune de porc, hématologique, des mâles Sokoto rouges

Introduction
Increasing productivity is one of the 
primary goals in goat production. The level 
of production achieved in any particular 
livestock farm is a function of the unique 
combination of the animals, feeding 
management, environment and health care 
factors (Thornton, 2010). Nutrition is the 
single most important factor militating 
against livestock production in Nigeria. 
Malnutrition especially in the dry season 
when herbage quality is low is a problem. 
Lack of improvement in crop yields and 
competition between humans and animals 
for available grains makes nutritional 

requirement at reasonable cost more 
difficult to achieve (Tilman et al., 2002). 
Hog plum (Spondias mombin) is a small 
deciduous tree plant of up to 20m height and 
occurs in a great variety of humid tropical 
climates. Its fruits, bark, leaves and roots 
are of great importance agriculturally and 
otherwise. Its leaves make excellent fodder 
for livestock. The fruits are also of great 
nutritional value (Oladele, 2008). The 
leaves are more readily available and cheap 
especially during the dry seasons when 
most other forages are in short supply. Well 
dried leaves can be stored for long periods 
of time (Aregheore et al., 2003). 

Effect of dietary levels of hog plum (Spondias mombin) leaf meal on blood profile



183

Conventional basal energy feeds are scarce 
and becoming increasingly expensive in 
Nigeria. The inclusion of alternative 
feeding stuffs in animal diet might be 
interesting in some circumstances (relative 
price, feed quality) which is limited because 
of lack of information in their value 
(Famino et al., 2003).  The assessment of 
the nutritional and health status of animals 
can effectively be determined by using 
certain blood metabolite concentrations 
such as non-essential fatty acids (NEFA), â-
hydroxybutyrate (BHA), glucose and 
cholesterol (Ndlovu et al., 2007). These 
metabolite concentrations indicate the 
extent of the metabolism of energy, proteins 
and other nutrients in animals (Pambu-
Gollah et al., 2000; Agenas et al., 2006). 
The changes in the circulating nutrients-
sensitive metabolite concentrations are 
important signals of the metabolic status of 
the animal and organs function (Lindsay et 
al., 1993, Wettemann et al., 2003). Other 
blood metabolites, such as total protein, 
albumin, globulin, creatinine, and urea, 
serve as indicators of the protein status of 
the animal. Factors indicating the 
physiological status of an animal, health 
status of an animal, breed, nutrition, season 
and age may affect the concentration of 
these metabolites in the blood (Ndlovu et 
al., 2007). Haematological examination has 
been performed for a variety of reasons: as a 
screening procedure to examine general 
health of the animal, for assessing the 
nutritional status of the animal, as an 
adjunct to infection and to evaluate the 
progress of certain disease conditions 
(Friday et al., 2014) and to distinguish 
between normal and stress conditions of the 
an imal  (Olaban j i  e t  a l . ,  2007) .  
Haematological values provide baseline 
information for comparison in conditions of 
nutrients deficiency, physiology and health 
status of farm animals (NseAbasi et al., 
2014) and help in providing information on 
t h e  r e l a t i o n s h i p  b e t w e e n  b l o o d  

characteristics and environment (Ovuru 
and Ekweozor, 2004, Isaac et al., 2013). 

Materials and methods
Experimental site
The study was conducted at the Teaching 
and Research Farm of the Department of 
Animal Science, Faculty of Agriculture, 
Ahmadu Bello University, Zaria. Zaria is 
within Northern Guinea Savannah Zone of 

o
Nigeria, located on latitude 11' 12 N and 

olongitude 7' 33 E at an altitude of 610 m 
above the sea level (Ovimaps, 2015). 
Sources of feed ingredients
Maize cobs were obtained from Bakori 
Local Government Area of Katsina State. 
The maize cobs were packed, processed and 
stored prior to feeding. Other feed 
ingredients which include cotton seed cake, 
wheat offal, bone meal and salt were 
purchased from the market.
Anti-nutritional factor of hog plum 
leaves extract
Prior to quantitative phytochemical 
analysis, phytochemical screening was 
carried out on the plant's leaf extract using 
standard methods as described by Sofowora 
(1982) and A.O.A.C. (2005). The 
percentage compositions of saponins, 
tannins and phytate were determined 
accordingly to the methods of Harborne 
(1973) and Treas and Evans (1989). Oxalate 
c o n t e n t  w a s  d e t e r m i n e d  b y  
spectrophotometric methods of Hang and 
Lantzsch (1983).
Experimental animals and management 
Prior to the arrival of animals, the pens were 
cleaned and disinfected. Fifteen red Sokoto 
bucks of average weight range of 10-11 kg 
were used. On arrival, the animals were 
quarantined for three weeks; and 
administered ivomectin (Ivomec®) 1% at a 
rate of 0.2mg/kg body weight (0.2 mg/kg) 
and antibiotic Tetracycline LA 200 mg/ml 
against internal and external parasites and 
bacterial infection and were vaccinated 
against Peste des peptits ruminants (PPR) 
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with Tacrive virus disease vaccine (TCRV) 
(William, 1997). They were allowed 14 
days to adjust to feed and confinement 
before the actual start of the experiment. 
The animals were de-wormed with 
Albendazol (10 mg/kg) against internal 
parasites during confinement period 
(William, 1997).
Experimental diets
Five dietary treatments containing graded 
levels of hog plum dry leaves meal at 0, 10, 
20, 30, and 40% inclusion rates were 
formulated and designated as T1, T2, T3, 
T4, and T5. T1 serve as the control which 
had no hog plum dry leaves (Table 3.1 and 
3.2)
Experimental design 
The Red Sokoto bucks were randomly 
allocated to five dietary treatment diets with 
three bucks per treatment in a completely 
randomized design. The feeding trials 
lasted for three months. The bucks were fed 
at 3% body weight. Groundnut haulms were 
also offered daily while water was provided 
ad libitum. Each buck was offered the 
treatment diet in 2 allocations daily, at 8:00 
a.m and 4:00 p.m respectively. The left-over 
was collected the following morning and 
weighed before fresh feed was offered to 
determine the feed intake. All bucks were 
weighed at the beginning of the experiment 
and fortnightly thereafter to adjust the 
amount of feed given in order to maintain 
the pre-determined level of 3% feeding of 
the animal's body weight for the period of 
the study.
Haemato logica l  and  sero log ica l  
characteristics 
About 4mL of blood (2mls each for 
heamatology and serum analysis) was taken 
from the jugular vein of the bucks at the age 
of seven to eight month, using needle and 
hyperdemic syringes (5mL), at two week 
intervals, at the onset, middle and end of the 
trial between 7:30 a.m to 8:30 a.m before 
feeding the animals. The blood samples 
were placed in vacuum tubes for 

hematological and serum biochemical 
analysis. 2mL each of the blood sample for 
haematology and serum biochemical was 
placed in two separate vacuum tubes, one 
without anti-clotting agent for serum 
biochemistry analysis and the other with 
ethylene diamine tetra acetic acid (EDTA) 
for haematological analysis. Immediately 
after collection, the capped tubes 
containing the anti-coagulant and blood 
sample was innervated gently about 10 
times. Samples of blood was transported 
using ice box with ice park to the 
Haematology Unit of the Department of 
Pathology, Faculty of Veterinary Medicine, 
Ahmadu Bello University, Zaria, for 
determination of haematological and serum 
biochemical parameters. In the laboratory, 
the haematological analysis was performed 
using a semi-automatic cell counter 
(Sysmex-F 820). Measured parameters 
include packed cell volume (PCV), 
haemoglobin concentration (Hb), red blood 
cell (RBC), white blood cells (WBC) and 
total protein (Tp). Blood smears was 
separated as ethanol-fixed and stained 
according to the May-Grunwald-Giemsa 
technique, (2015). The blood smears were 
used to determine neutrophils (NL), 
eosinophils (EOS), basophils (BAS), and 
the differential WBC count were quantified 
by immersion refractometry. Blood plasma 
was separated by centrifugation at 1800x g 

o
for 15 minutes at 4 C. The plasmas were 

ostored at -20 C. Blood glucose was 
measured using glucose oxidase with an 
alternative oxygen acceptor based on the 
method of Trinder et al. (1969). The total 
b lood prote in  concentra t ion was 
determined based on the burette reaction 
(Doumas et al., 1981) and albumin 
determination as described by Doumas and 
Biggs (1972). Globulin concentration in 
plasma was computed as the difference 
between the total protein and albumin 
concentration (Mapekula et al., 2011).  
Urea determination was based on the 
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method of Sampson et al. (1983), while 
creatinine determination was done 
according to the method of Ambros et al. 
(1983). Serum electrolytes: sodium, 
potassium, calcium and chlorine were 
analyzed using Roche AVL 9180 snap pack 
Electrolyte analyzer. The accuracy and 
reliability of the procedures, instruments 
and the reagents were ensured through 
quality control and careful handling of the 
samples.
Chemical analysis
The proximate composition of the hog plum 

leaf meal was determined as described by 
AOAC (2005). Nitrogen Free Extract 
(NFE) was determined by difference and 
Metabolizable Energy (ME) calculated 
according to the procedure of Pauzenga 
(1985) as:  ME (kcal /kg)  =37x% 
protein+81.8x% fat+35.5x NFE.
Statistical analysis
Data obtained were subjected to analysis of 
variance (ANOVA) using SAS Statistical 
System (SAS, 2002). The means were 
separated using Dunnet test (Dunnet, 
1955).

Table  1:  Composition of experiment diet  

 
Percentage inclusion levels of Spondias mombin

 
dry leaves (%)

 
Feed composition (kg)              0

 
10

 
20

 
30

 
40

 Spondias mombin
 

0.00
 

10.00
 

20.00
 
30.00

 
40.00

 Cotton seed cake                 7.03

 
6.00

 
4.97

 
3.93

 
2.90

 Maize offal                          60.97

 

52.00

 

43.03

 

34.07

 

25.01

 Maize cob                                                              30.00

 

30.00

 

30.00

 

30.00

 

30.00

 
Bone meal                               1.50

 

1.50

 

1.50

 

1.50

 

1.50

 
Common salt                           0.50

 

0.50

 

0.50

 

0.50

 

0.50

 
Total                                       100.00

 

100.00

 

100.00

 

100.00

 

100.00

 
Calculated analysis 

 

ME(kcal/kg)                                               2285.324  

 

2506.236  

 

2628.374   

 

2702.490

 

2813.576

 

Crude protein %                                                            11.45  

 

11.26   

 

12.34  

 

12.53      

 

12.62

 

Crude fibre %                                                                      19.83  

 

18.04   

 

15.22   

 

13.33

 

11.03

 

Ether extract  %

 

2.68

 

2.62

 

2.60

 

2.58

 

2.54

 

ME=Metabolisable Energy in Kcal/kg=(%CPx37)+(%EEx8.18)+(%NFEx35)….(Pauzenga, 1985)

 

Results 
The result of the proximate compositions of 
the hog plum leaf meal diet used in this 
study (Table 2) showed that the dry matter, 
crude protein, crude fibre, ether extracts, 
ash, nitrogen free extract and metabolizable 
energy were 94.57%, 13.36%, 10.34%, 
2.95%, 9.86%, 67.87% and 2758.29kcal/kg 
DM respectively.
The haematological components of Red 
Sokoto growing bucks (goats) fed hog plum 
(Spondias mombin) leaf meal are presented 
in Table 4. Significant differences were 
found between the treatment for PCV, RBC 
and WBC (P>0.05), There were no 
significant differences (P>0.05) in 

monocytes, and basophils among the 
experimental treatments. The relative 
neutrophil count was higher (P<0.05) on 30 
and 40% HPLM (32.86%, 33.73%) than in 
other treatment diets which were 30.33%, 
30.29% and 31.33% for 0, 10 and 20% 
HPLM respectively, but all are within the 
reference range. Differential eosinophil 
counts were lowest (P<0.05) in 0% HPLM 
(0.69%) and highest in 40% HPLM 
(2.03%). The relative Lymphocytes counts 
was higher (P<0.05) in 30% and 40% 
HPLM T5 (72.42%, 73.57%) than other 
treatments groups which were 70.23%, 
65.17% and 70.31% for 0, 10 and 20% 
HPLM respectively.
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The result of serum biochemical indices of 
Red Sokoto bucks fed HPLM is shown in 
Table 5. The serum glucose values obtained 
were significantly higher (P<0.05) at 10% 
(8.00 mmol/l) and 20% HPLM (8.36 
mmol/l) respectively. The values obtained 
for total protein, globulin and potassium 
were not significantly different (P<0.05). 

The albumin and urea values obtained had 
the lowest value at 0% (3.82g/l) and 30% 
HPLM (4.46mmol/l)  respectively.  
Creatinine and sodium were significantly 
higher in 40% (147.00mmol/l) and 20% 
HPLM (169.33mmol/l) respectively and 
values for chlorine was observed to be 
similar (P<0.0.05) having the lowest value 
at 10% HPLM (84.23 mmol/l). 

Table  2:  Chemical composition of hog plum leaf meal  
Parameter (%)

 
Values

 
Dry matter 

 
94.57

 Crude protein 
 

13.36
 Crude fibre 

 
10.34

 Ether extracts 

 

2.95

 Ash   

 

9.86

 
Nitrogen free extract 

 

67.87

 
ME (Kcal/kg)

 

2758.29

 
ME=Metabolisable Energy in Kcal/kg=(%CPx37)+(%EEx8.18)+(%NFEx35.

 

(Pauzenga, 1985) 

 
Table 3

 

shows

 

the results of anti -nutritional factors of h og plum leaf meal. Hog plum leaf meal contains 
1.01 mg phytate, 0.47mg oxalate, 0.38mg tannin and 2.70mg Saponin in every 100g of Spondias mombin

 

dry leaves.

 
 

Table 

 

3: Anti-nutritional factor of hog plum leaf meal

 

Composition 

 

mg/100g

 

Phytate 

 

1.01 

 

Oxalate 

 

0.47

 

Tannins 

 

0.38

 

Saponin 

 

2.70

 
 

Table 4: Effect of varying inclusion levels of hog plum leaf meal on haematological

 

indices of Red 
Sokoto bucks

 

Parameter  

 

Level of hog plum leaf meal (%)

  

SEM

 
 

LOS

 

0

 

10

 

20

 

30

 

40

 

Pack cell volume (%)       

 

28.92d

 

23.59e

 

30.70c

 

32.08b

 

33.75a

 

0.45

 

*

 

Haemoglobin (g/dl)          

 

9.97d

 

9.13e

 

10.67c

 

11.01b

 

11.49a

 

0.11

 

*

 

Red blood cell (x106/l)     

 

4.75cd

 

3.68d

 

5.13c

 

5.67b

 

5.96a

 

0.11

 

*

 

White blood cell (x109/l)  

 

6.20a

 

5.26b

 

6.67a

 

6.47a

 

6.57a

 

0.44

 

*

 

Neutrophils (%) 

 

30.33c

 

30.29c

 

31.33b

 

32.86a

 

33.73a

 

0.49

  

Basophils (%)    

 

1.49

 

1.06

 

1.57

 

1.70

 

1.90

 

0.59

 

NS

 

Eosinophils (%) 

 

0.69b

 

1.49a

 

1.21a

 

1.88a

 

2.03a

 

0.24

 

*

 

Monocytes (%)  

 

0.42

 

0.36

 

1.86

 

0.49

 

0.69

 

0.63

 

NS

 

Lymphocytes (%)  

 

70.23b

 

65.17c

 

70.31b

 

72.42 a

 

73.57a

 

0.93

 

*

 

abcd

 

means with different superscripts within the same row differed significantly (P<0.05), SEM= Standard 
Error of Mean, P value (P>0.05). LOS= Level of Significance, NS=Not significant
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Table 5 : Effect of varying inclusion l evels of hog plum leaf meal on serum b iochemical profile of Red 
Sokoto bucks  

 
Level of hog plum leaf meal (%)

   Parameters 
 

0
 

10
 

20
 

30
 

40
 

SEM
 

LOS
 Glucose (mmol/L) 

 
7.15b

 
8.00a

 
8.36a

 
7.62ab

 
7.13b

 
0.38

 
*

 Total protein (g/dL)

 

5.40

 

5.74

 

5.71

 

5.69

 

5.69

 

0.47

 

NS

 Albumin (g/L) 

 

3.82b

 

4.18a

 

4.04ab

 

4.51a

 

4.43a

 

0.18

 

*

 
Globulin(g/l) 

 

1.58

 

1.56

 

1.66

 

1.18

 

1.26

 

0.46

 

NS

 
Urea (mmol/L) 

 

4.55a

 

4.68a

 

4.70a

 

4.46b

 

4.89a

 

0.19

       

*

 
Creatinine(mmol/L)

 

121.67c

 

125.00c

 

127.67c

 

136.67b

 

147.00a

 

3.29

 

*

 

Sodium (mmol/L) 

 

161.00b

 

162.33b

 

169.33a

 

161.67b

 

154.33c

 

3.19

 

*

 

Potassium (mmol/L)

 

4.83

 

5.11

 

4.86

 

4.81

 

??

 

0.23

 

NS

 

Chlorine (mmol/L) 

 

98.67a

 

84.23c

 

98.51a

 

90.67b

 

94.78a

 

2.72

 

*

 

abcmeans with different superscripts

 

within the same row differed significantly (P<0.05), SEM= Standard Error of 
Mean ,  LOS= Level of Significance, NS=Not significant P value (P>0.05).

 
 

Discussion
Proximate crude protein content of Hog 
plum leaf meal in this present study 
(13.36%) was slightly higher compared to 
the treatment diets which are approximately 
12%. The dry matter contents 94.57% were 
quite high. The crude fibre level was 
recorded as 10.34%. The levels of ash, 
nitrogen free extract was 9.86% and 
67.87%, respectively. The result of anti-
nutritional factors in hog plum leaf meal 
shows that there was phytate1.01mg, 
oxalate 0.47mg, tannin 0.38mg and saponin 
2.70mg in every 100g of Spondias mombin 
dry leaves, which is highly tolerable by 
ruminants (Kumar 1991). The author 
observed that sheep ingesting up to 0.9mg 
hydrolysable tannins per kilogram body 
weight showed no toxicity. These 
p h y t o c h e m i c a l s  e x h i b i t  v a r i o u s  
pharmacological and biochemical actions 
when ingested by animals. Saponin is a 
known anti-nutritional factor that can 
reduce the uptake of certain nutrients 
including cholesterol and glucose at the gut 
through intra-lumenal physicochemical 
interaction or other yet unidentified activity 
(Price et al., 1987). Furthermore, oxalate 
and saponin observed in the plant had lower 
concentrations and have been associated 
with the observed antimicrobial effects in 
various studies involving plant extracts. 
Significant differences were observed 

between the treatments for packed cell 
volume, red blood cell and white blood cell 
(P<0.05) while there were no differences 
(P>0.05) in monocytes, and basophils 
between the experimental treatments. The 
relative neutrophils counts were higher 
(P<0.05) on 30% (32.86%) and 40% 
(33.73%) HPLM than in other treatment 
diets, but all are within the reference range. 
Differential eosinophil counts were lower 
(P<0.05) in treatment 1 (0.69%) and was 
higher in treatment 5 (2.03%). The relative 
Lymphocytes counts was higher (P<0.05) 
in treatment 4 (72.42%) and treatment 5 
(73.57%) than other treatments. The result 
obtained for packed cell volume (PCV) for 
Red Sokoto is not in agreement with the 
results obtained for Red Sokoto goats by 
Tambual et al. (2002). The findings of this 
study support that PCV varies among 
treatments. High PCV values indicate either 
an increase in the number of circulating 
RBC or reduction in circulating plasma 
volume (Kopp and Hetesa, 2000). 
Haematological traits especially PCV and 
Hb were correlated with nutritional status of 
the animal (Adejumo, 2004). Diets have 
been established to have measurable effects 
on blood components and are widely used 
in nutritional evaluation and survey of 
animals. The packed cell volume, red blood 
cell and hemoglobin values help to 
determine and classify anaemia (Jain, 
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1986). The higher packed cell volume 
values observed in this study might likely 
be a sign of healthier goats (bucks). The 
results of the red blood cell showed that 
40% HPLM had higher red blood cell 

6values of 5.96 x10 /L than other treatments. 
This is a signal of the health status of Red 
Sokoto goats (bucks), which is in 
agreement with the findings of Schalm et al. 
(1975) and Addass et al. (2010) who 
reported that blood values of animals might 
be influenced by certain factors such as 
nutrition among others. The total white 
blood cell (WBC) count was higher in this 
study and is in agreement with result 
obtained for Red Sokoto goats by Tambual 
et al. (2002). The higher values of the white 
blood cell observed in this study may also 
be attributed to the management system 
(intensive) which makes them face 
challenges from microbes compared with 
free range. The neutrophils value obtained 
for Red Sokoto is in agreement with result 
obtained for Red Sokoto goat as reported by 
Tambual et al. (2002). Neutrophils were 
observed to be a very effective killing 
machine (Ganong, 2005). Monocytes and 
Basophils value obtained for Red Sokoto 
goats (bucks) were not significantly 
different and this is contrary to the result for 
Red Sokoto goats as reported by Tambual et 
al. (2002). The lymphocytes values 
obtained in this study were higher than the 
values (64.8 to 70%) for a Red Sokoto goat 
by Opara et al. (2010) for Red Sokoto goat. 
The result shows that serum glucose, 
albumin, urea, creatinine, sodium and 
chlorine were significantly (P<0.05) 
affected by level of hog plum leaf meal, 
while total protein, globulin and potassium 
were not significantly (P>0.05) affected by 
the level of supplementation. The values 
obtained for blood glucose level varied 
(P<0.05) across the treatments with the 
highest value observed in goats fed 20% 
HPLM (8.36 mmol/l). Therefore, though 
the concentration of blood glucose 

observed for most of the treatments in this 
study fall within the normal range, goats on 
10 and 20% HPLM had higher glucose 
levels than the normal range. This therefore 
indicates that Hog plum leaf meal contains 
some glucose precursors which helped to 
prevent the occurrence of hypoglycaemia 
associated with excessive utilization of 
blood glucose in goats. The observed 
tendency toward decrease in blood glucose 
at high levels of HPLM and non-significant 
effect on total protein levels is in agreement 
with other investigations (Yazar et al., 
2003; Dinev et al., 2007). The value of total 
protein for Red Sokoto goats is within the 
values reported by Tambual et al. (2002). 
The normal values for total protein in Red 
Sokoto goat has been reported to be 4.4-
5.23 gd/L (Daramola et al., 2005). The non-
significant increase in total protein values 
indicated that hog plum leaf meal had no 
negative effect on the health status of Red 
Sokoto bucks. The albumin values were 
slightly higher than the values reported by 
Bhat et al. (2011). The blood urea level in 
this study shows that Red Sokoto goats had 
lower value on 30% HPLM (4.46 mmol/L) 
than the other treatments. Serum creatinine 
levels were within normal range and 
increased with increase in hog plum leaf 
meal being highest on 40% HPLM (147.0 
mmol/L). The significant higher creatinine 
concentration observed in treatments 
containing Hog plum leaf meal in this study 
can be attributed to increase muscle mass 
and level of physical activity in the bucks. 
The sodium levels obtained in this study of 
154.33 to 169.33 mmol/L was higher 
compared to the values of 129.3 to 131.0 
mmol/lL reported by Bhat et al. (2011). The 
reason for this high level of sodium 
observed in this study is not clear. The 
serum potassium level was higher in all the 
treatments studied when compared to the 
values of 4.3-4.5 mmol/L for Red Sokoto 
goats as reported by Bhat et al. (2011). The 
comparison generally reveals that there 
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were no significant differences among all 
the treatment diets. The values for chloride 
show significant difference but are all 
within normal range. 

Conclusion
The study indicated that up to 20% hog 
plum leaf meal can be included in the Red 
Sokoto buck diets without any adverse 
effect on haematological and serological 
indices and could be recommended for 
better economic returns.
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