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Abstract- The study was conducted to assess the effects of 
graded levels of browse forage (Balanites aegyptiaca) leaves 
inclusion in the diets of growing rabbits on haernatological and 
biochemical indices. Five diets were formulated, treatment 
1(control), 2 3 4 and 5 in which Groundnut haulm was 
replaced with Balanites aegyptiaca  at 0%, 5%, 10%, 15%, and 
20% respectively. Thirty (30) four weeks old weaner rabbits of 
different breeds (chinchilla x California x New Zealand) used 
for the experiment were allotted to the five treatments (T1, T2, 
T3, T4, and T5) with two rabbits per replicate and six rabbits  per 
treatment  in a randomized complete block design. The trial 
lasted for 9 weeks. Effects of the diets on haematology and 
serum chemistry were elicited on the results. The result shows 
that Balanites aegyptiaca supplementation at these levels had 
no adverse effect on  red blood cell  counts,  white  blood  cell  
counts, packed cell volume and haemoglobin. All the 
parameters differ significantly (P<0.05) with the exception of 
mean corpuscular haemoglobin which show a significant 
difference among treatments. The cholesterol, creatinine and 
the blood urea levels were significantly \aried. In conclusion, 
Balanites aegyptiaca leaves supplementation in the diets of 
weaner rabbits could be included from 5% upto 20% without 
any adverse effects on the blood parameters, However, 20% 
inclusion was found to be the optimum, and there for 
recommended. 

I. Introduction 

he need to increase livestock production as a 
means of alleviating the overwhelming shortage of 
animal protein is very vital to humanity, Fielding 

(1991). The demand for protein of animal origin in 
Nigeria is greater than the supply, Akinmutimi and 
Onwukwe (2002). There is therefore acute shortage of 
animal protein in the diet of many Nigeria, demanding 
that effort should be directed to livestock that are prolific 
and have short gestation interval such as rabbit. 
Fielding(1991) reported  that  in  Nigeria,  the  rabbits are  
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being used as a valuable source of animal protein in 
rural communities, and for’ scientific research in 
academic institutions. Their small sizes with maximum 
weight less than 1.5 kg each make llemconsenient 
rations for one meal in a small family and invaluable 
laboratory animals for scientific research. 

Browses are important in providing nutrient to 
grazing ruminants in arid and semi-arid environments 
where inadequate feeds are a major constraint for 
livestock production (Aganga and Tshwenyane, 2003). 
Tree fodders maintain higher protein and mineral 
contents during growth than grasses, which decline 
rapidly in quality with maturity (Shelton, 2004). Tree 
fodders are important source of nourishment for grazing 
ruminants and as supplements to improve the 
productivity of herbivores fed on low quality feeds. 
Browse forages form part of the complex interactions 
between plants, animals and crops (Aganga and 
Tshwenyane, 2003), the positive aspect of which is to 
help balance a plant-animal-soil ecosystem from which 
there is sustainable source of feeds (Devendra, 1994). 

Balanites aegyptiaca is a specie of tree growing 
in different ecological conditions. It can thrive well in 
areas with 100 to 1000 mm annual rainfall and mostly 
distributed in semi arid and arid zones of tropical Africa 
(Von Maydell, 1983). This specie of tree is available in 
the Northern part of Nigeria with highest number in the 
Northeastern Nigeria. Balanitesaegyptiaca have been 
reported to have anti-inflamatory and analgesic, 
anthelmintic, antioxidant, antidiabetic, antinoceptic, 
hepatoprotective, antibacterial and larvicidal activities in 
animals (Dubeyet al., 2011). Balanites aegyptiaca like 
AcaciaSenegal, (Diallo, 1997) and A. nilotica (Tybirk, 
1989) shows a synchronization between male (internal 
stamina cycle) and female phase (Ndoyeet al., 2004). 
Balanitesaegyptiaca being a browse plant have been 
reported to improve the feeding potential of ruminant 
animals in the semi arid (Njidda and Ikhimioya, 2010). 

Haematological parameter is an important and 
reliable medium used to monitor and elevate health and 
nutrition status of animals, Gupta et al. (2007).  Blood 
composition of animal might be influenced by certain 
factors such as nutrition, management, and great of 
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animals, sex, age diseases and stress factors that might 
affect blood values (Schalmet al., 1975).The 
hematological and biochemical indices are an index and 
reflection of the effects of dietary treatment on the 
animals in terms of the type and amount of feed 
ingested and were available for the animals to meet its 
physiological geochemical and metabolically 
necessities (Ewuola et al., 2004) and also the level of 
anti-nutritional element of or factors present in the feed 
also influence the hematological and biochemical values 
(Akinmutimi, 2004).  

This present study is therefore carried out to 
determine the effects of graded levels of inclusion of 
Balanites aegvptiaca in the diets of weaner rabbits on 
their haematological and serum biochemical 
parameters. 

II. Materials and     ethods 

Thirty rabbits (New Zealand white breed), 6-10 
weeks of age, were randomly assigned to four dietary 
treatment groups with four rabbits per treatment.These 
rabbits in each treatment were housed in hutches 
measuring 45 x 30 x 42 cm. These rabbits were 
randomly divided into four equal groups and assigned 
to four experimental diets designed as T1, T2, T3, T4 and 
T5 contained0 (control), 5, 10, 15, and 20% Balanites 
aegytiaca inclusion levels. (Table 1).  The experimental 
diets were analyzed for dry matter (DM), crude fiber 
(CF), crude protein (CP), ether extract (EE) and ash 
according to AOAC (2002) methods (Table 2). The feeds 
were also analysed for neutral detergent fibre (NDF), 
acid detergent fibre (ADF) and acid detergent lignin 
(ADL) according to Van Soestet al., (1991). The 
experimental diets and clean drinking water were 
supplied to the rabbits ad libitumthroughout the 
experimental period of nine weeks.  

Blood samples with (EDTA) and without 
anticoagulant were collected from marginal ear 
veinbefore slaughter. From each treatment, the blood 
samples were collected in triplicate. Blood samples 
collected with EDTA were sued to determine packed cell 
volume (PCV), red blood cell counts (RBC), white blood 
cell (WBC) counts and the hemoglobin in blood 
samples. The PCV, 

RBC, WBC and Hb values were determined 
using the Wintrobe’smicrohaematocrit, improved 
Neubauerhaemocytometer and cyanomethae- moglobin 
method respectively (Coles, 1986). The mean 
corpuscular hemoglobin (MCH) was calculated 
according to Bush (1991). Blood samples collected 
without anticoagulant were subjected to serum 
procurement which were then used to determine the 
biochemical components. Serum glucose and urea 
were estimated by methods described by WHO (1980) 
while total cholesterol was determined by colorimetric 
enzyme method as outlined by Bush (1975). Similarly, 

serum total protein, albumin and globulin concentration 
were determined by Biuret reactions (Bush, 1975). 

III. Experimental design and 
treatments 

Five experimental diets were compounded with 
diet 1 (control) containing 0 kg of Balanites aegyptiaca 
while diets 2, 3, 4 and 5 contained 5, 10. 15 and 20% of 
Balanites aegvptiaca respectively as shown in Table 1. 
Thirty Weaner Rabbits of mixed breeds (chinchilla x 
California x New Zealand white) of 4 to 5 weeks of age 
and weighing averagely 0.6 kg (0.5-0.7 kg) were 
randomly divided into five groups of six per group. The 
animals were assigned to the experimental diets in a 
complete randomized block design.. 

IV. Results and    iscussion 

The results of the chemical composition of the 
experimental diets are shown in Table 2. The results 
shows that the five diets adopted for the feeding trials 
had comparable chemical components despite the 
dietary inclusion of Balanites aegyptiaca at graded 
levels (0, 5, 10, 20%) in the diets fed to weaner rabbits. 
The values of crude fibre (CF), Acid detergent fibre 
(ADF), Neutral detergent fibre (NDF) and Dry matter 
(DM) digestibility were higher in Treatment 3. The Ether 
extract (EE) levels (4.49 to 6.35 g kg-1 DM) increased 
with increase in level of Balanites aegyptiaca leaves in 
the diets. The crude protein content (CP) ranged from 
178.60 in T1 to 278.00 g kg-1 DM in T5 which is 
adequate for for growing rabbits. The values are similar 
to those reported by Njidda and Isidahomen (2010). The 
crude fibre levels of the diets were higher than the 25% 
recommended by Irbeck (2001) for growing rabbits 
though higher levels in this study does not seem to pose 
any problem. The fat component of the diets as 
represented by the Ether extract values were not within 
the range (20-25%) fat levels recommended for young 
rabbits by Irlbeck (2001). The dry matter content of the 
diet was observed to be higher in all the treatments with 
the highest value in T3 (90.75%). The ADL values ranged 
from 51.6 to 62.6 g kg-1 DM. The values were much 
lower than those reported by Okoliet al. (2003) for 
southeastern browses of Nigeria. The values for NDF 
were observed to be significantly higher (P<0.05) in T3. 
The NDF values are however  lower compared to the 
values reported by Njidda (2011) for semi arid browse 
forages.  

The results of the haernatological indices are 
presented in Table 3. There was significant difference 
(P< 0.05) among treatment groups for all the 
haernatological parameters except for mean 
corpuscular haemoglobin (MCH). The PCV values 
(37.40 to 47.90%) were within the range of 33 to 50% 
reported by Hillyer (1994) for growing rabbits. The 
values obtained for all the treatment groups indicate 
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nutritional adequacy of all diets since values did not 
indicate mal-or-under nutrition (Church et al. 1984). The 
RBC values were within the range 3.07 to7.50 x106/mm3 
as reported by Fudge (1999). The WBC  ranges from 
6.40 to 12.90 x103 mm3 as reported by Hillyer (1994) for 
healthy young rabbits. This shows that the animals were 
healthy because decrease in number of WBC below the 
normal range is an indication of allergic conditions, 
anaphylactic shock and certain parasitism, while 
elevated values (leucocytosis) indicate the existence of 
a recent infection, usually with bacteria (Ahamefule et 
al., 2008). The Hb values falls within the range of 9.0-
17.4 g/dl by Njidda et al. (2006). Hackbathet al. (1983) 
found that there was a strong influence of diet on 
haernatological traits with PCV and Hb being very strong 
indication of nutritional status of animals. The value for 
MCV and MCHC were higher in T2 and T5 respectively. 
This may be due to the negative interaction between 
protein and energy levels in the diets. The values for 
MCH showed no significant difference among 
treatments.  

The results of the blood chemistry arc 
presented in Table 5. The Globulin values, Albumin, 
Blood urea, Total protein, Creatinine and Cholesterol all 
showed significant difference (P<0.05) among 
treatments. The blood urea ranged from 2.5 to 4.2 
mmol/l. The values were within the range (2.50 to 5.80 
mmol/l) reported by Njidda and Isidahomen  (2011) and 
2.60 to 4.90 mmol/l reported by Njidda and Isidahomen 
(2010) who fed sesame seed meal and grasshopper 
meal to rabbit in tropical environment. The values were 
lower compare to that obtained in temperate regions 
(4.6 to 10.4) reported by Duncan and Prasse (1986). For 
cholesterol, T3 has the highest mean value of 199mmol/l 
and differ significantly (p<0.05) from other treatments. 
The Globulin values for T2 (0.2 g/dl) and T3 (0.8 g/dl) 
were much lower than the values reported by Duncan 
and Prasse (1986) while that of T1 (2.9 g/dl) falls within 
the range (1.94 to 2.26 g/dl) reported by Onifade and 
Tewe (1993) who fed various tropical energy feed 
resources to growing rabbits. The total protein values 
(4.0 to 7.2 g/dl) were within the range reported by Anon 
(1980) and the range (5.81to 6.75 g/dl) reported by 
Onifade and Tewe (1993). The normal values for 
albumin, total protein and globulin obtained in this study 
indicates nutritional adequacy of the dietary proteins for 
the rabbits. Abnormal serum albumin usually indicates 
an alteration of normal systematic protein utilization, 
Apata (1990), low dietary protein intake, Onifade and 
Tewe (1993). The cholesterol level (87 to 199 g/dl) was 
higher than the range (20 to 83 g/dl) reported by Njidda 
et al. (2006). The results for sodium, potassium, 
calcium, phosphorus and magnesium showed 
significant difference (p<0.05) among treatments. The 
values of these minerals in the blood were generally 
higher than the reported values of PGCVS (1990) and 
Njidda et al. (2006).  The higher values may be 

attributed to high content of minerals in the browse 
forage. Tree and shrub fodders are an important source 
of supplementary protein, vitamins and minerals in 
developing countries and also important in providing 
nutrient for grazing ruminants in arid and semi-arid 
environments where inadequate feeds are a major 
constraint for livestock production (Aganga and 
Tshwenyane, 2003).  These fodders maintain higher 
protein and mineral contents during growth than do 
grasses, which decline rapidly in quality with progress to 
maturity (Shelton, 2004).  

V. Conclusion 

The results obtained in this study suggest that 
inclusion of Balanitesaegyptiaca

 
up to 20% in the diets 

does not have any negative effect on haematological 
and biochemical indices of growing rabbits. 
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Table 1: Composition of Rabbits Experimental Diets (%) 

                                                                          Treatments 
Ingredients (%) T1 T2 T3 T4 T5 

White maize 37.35 37.35 37.35 37.35 37.35 
Groundnut cake 15.00 15.00 15.00 15.00 15.00 

Groundnut haulm 20.00 20.00 20.00 20.00 20.00 
Maize bran 10.00 10.00 10.00 10.00 10.00 
Fish meal 5.00 5.00 5.00 5.00 5.00 
Bone meal 2.00 2.00 2.00 2.00 2.00 

Balanites aegyptiaca 0.00 5.00 10.00 15.00 20.00 
Wheat Offal 10.00 10.00 10.00 10.00 10.00 

Salt 0.50 0.50 0.50 0.50 0.50 
Premix 0.15 0.15 0.15 0.15 0.15 
Total 100 100 100 100 100 

*Composition of premix (Bio-mix) supply the following per kg diet: Vitamin A 500,000 I.U. Vitamin D, 800,00IU, Vitamin E, 12,000mg Vitamin K, 
5000mg, Biotin 10,000mg, Vitamin B, Biotin 10,000mg, Vitamin B2 200mg, Vitamin B6 15000mg, Niacin, 12,000mg, Panthothenic Acid, 20,000mg, 
Biotin 10m000mg, Vitamin B12, 30,000mg, Folic Acid, 150,000mg, Cholride, 60,000mg, Manganese 10,000mg, Iron 15,000mg, Zinc 80,000mg 
Copper 400mg, Iodine 80,000mg Selenium 8,000mg. 

Table 2 : Chemical Composition of Experimental Diet (G Kg-1 DM) 

                                                    Treatments 
Ingredients (%) T1 T2 T3 T4 T5 Ba 

Dry matters 898.60 889.60 907.50 912.30 896.20 92.20 
Ash 76.80 81.10 79.20 82.30 81.00 18.00 

Crude Protein 178.60 269.30 262.80 267.50 278.00 183.10 
Ether Extact 44.90 56.20 58.70 61.80 63.50 20.00 
Crude Fibre 284.70 291.60 300.90 296.20 287.60 145.00 

Acid Detergent Fibre 331.10 352.40 361.20 342.60 333.00 257.40 
Neutral Detergent Fibre 416.40 442.30 451.10 431.60 421.80 364.30 
Acid detergent Lignin 61.10 57.60 54.30 51.60 62.60 137.50 

Ba=Balanites aegytiaca 

Table 3 : Haematological Parameters of Weaner Rabbits Feed Balanite Aegyptiaca 

Treatments  
Parameters T1

 T2
 T3

 T4
 T5

 SEM 
RBC (x106 /mm3 5.55b 4.84b 4.68b 4.55b 7.04a 2.02 
WBC (x103/mm3) 12.90a 6.40b 5.20bc 6.50b 12.90a 1.39 

PCV (%) 38.20c 43.80b 41.70 37.40c 47.90a 2.68 
Haemoglobin (g/dl) 11.70b 10.00b 10.40b 10.20b 15.50a 2.11 

MCV (fl) 68.80b 90.00a 89.00a 82.20a 67.90b 3.12 
MCH (pg) 21.0 20.7 22.1 22.5 22.0 2.32NS 
MCHC (%) 30.6b 22.9d 24.9d 27.4c 32.5a 1.14 

a, b, c means in the same row with different superscript are significantly different (P<0.05), NS = Not Significant different (P<0.05). 
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Table 4 : Biochemical Parameters of Weaner Rabbits Fed Balanites Aegyptiaca 

Treatments 
Parameters T1 T2 T3 T4 T5 SEM 

Blood Urea (mmol/L) 4.0b 3.1d 3.3c 2.5c 4.2a 0.46 
Total Protein (g/dl) 6.3b 5.3c 4.9d 7.2a 4.0c 0.27 

Cholesterol (mmol/L) 162b 155c 199a 100d 87e 2.06 
Albumin (g/dl) 3.4c 5.1a 4.4b 3.1c 3.2c 0.33 
Globulin (g/dl) 2.9c 0.2c 0.5b 4.1b 0.8a 0.02 

Potassium (mmol/L) 4.8a 5.5a 3.3b 4.0a 3.6b 0.94 
Sodium (mmol/L) 132c 144a 129d 137b 140a 2.36 
Calcium(mmol/L) 7.3bc 9.1a 8.8b 10.0a 5.3d 0.76 

Phosphorus (mmol/L) 4.0a 3.1ab 4.3a 2.9c 3.8a 0.89 
Magnesium (mmol/L) 5.0a 4.7b 3.8c 4.8b 5.3a 0.34 

a, b, c means in the same row with different superscript are significantly different (p<0.05) 

 
 

48

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
IV

 I
ss
ue

  
  
 e

rs
io
n 

I
V

II
  

 
(

)
D

Y
ea

r
20

14

© 2014   Global Journals Inc.  (US)

Haematological and Biochemical Indices of Rabbits Fed Graded Levels Browse Forage (Balanites aegyptiaca)
in Semi Arid Environment


	Haematological and Biochemical Indices of Rabbits Fed Graded Levels Browse Forage (Balanites aegyptiaca) in Sem iArid Environment
	Author
	Keywords
	I. Introduction
	II. Materials and Methods
	III. Experimental design and treatments
	IV. Results and Discussion
	V. Conclusion
	References References References

