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ABSTRACT 
 

Twenty five (25) mixed breed weaner rabbits were utilized in an 84 - day experiment to investigate 
the effect of replacing bone ash with fresh water snail (Pila ampullacea) shell ash on the 
haematological indices of weaner rabbits. Five experimental diets ( T1 - T5) were formulated such 
that fresh water snail (Pila ampullacea) shell ash replaced bone ash at 0%, 25%, 50%, 75% and 
100% for treatments T1, T2, T3, T4, and T5 respectively. The rabbits were randomly assigned to the 
five dietary treatments and replicated five times with one rabbit per replicate in a completely 
randomized design (CRD). The study showed that the haematological parameters were not affected 
(P˃0.05) by the dietary treatments. This study revealed that fresh water snail (Pila ampullacea) shell 
ash can serve as a substitute for bone ash in weaner rabbits diet up to 100% without compromising 
their health status.  
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1. INTRODUCTION 
 
The alarming growing rate of the human 
population in developing countries such as 
Nigeria calls for the search for cheaper 
alternative feedstuffs and animal protein sources 
that will meet up the challenge [1]. [2] estimated 
the average animal protein consumption in 
Nigeria to be 7.4 g per capita/day, while 28 g per 
person per day was recommended by the British 
Medical Association [3]. [4] Stressed that the 
poor nutritional situation in Nigeria is very glaring 
as a result of the wide gap between the 
estimated protein requirement and the actual 
protein consumed. The increasing demand for 
animal protein indicates the need to intensify 
livestock production. In order to achieve this 
objective, viable options need to be explored and 
evaluated [5]. Among such alternatives is the use 
of livestock species that are yet to play a major 
role in animal production within these countries. 
Rabbit production is a veritable way of alleviating 
animal protein deficiency in Nigeria [6].  
 
The rabbit has immense potentials and good 
attributes which include fast growth rate, high 
efficiency in converting forage to meat, short 
generation interval, high prolificacy, relatively low 
cost of production, and high nutritional quality of 
rabbit meat which includes; low fat, sodium and 
cholesterol levels. Rabbit meat contains about 
20.8% of protein and its consumption is bereft of 
cultural and religious biases [7]. The cost of 
feeding constitutes about 60-70% of the total 
cost of production of livestock in Nigeria. [4,8] 
Stated that the high cost of production is largely 
due to the exorbitant prices and scarcity of 
conventional feed ingredients. Therefore, in 
developing countries more important 
considerations would be to formulate cheap diets 
based on feedstuffs that are of little direct value 
as human food [9]. In an attempt to search for 
alternative sources of calcium feedstuffs, there is 
an urgent need to explore the potentials of non-
conventional calcium sources that do not 
compete with human food consumption.  Fresh 
water snail (Pila ampullacea) shell ash meets this 
demand. Freshwater snails (Pila ampullacea) are 
abundance in River Benue and its tributaries. 
This is due to the availability of food, shelter and 
oviposition sites along the said river water body. 
One of the most successful methods of catching 
is hand picking done as a community effort on 
regular basis [10]. Snail shell is a mineral 
ingredient that contains about 98% of calcium 

carbonate [11]. It is therefore a biological source 
of calcium that can be used in animal feeding. 
Investigations have been done on the use of 
many sources of calcium such as gypsum, 
limestone and oyster shell in layers and broilers 
diets [12,13] and [14], but there is a lack of 
information on the use of snail shells especially 
fresh water snail (Pila ampullacea) shells in 
animal feeds. The blood contains several 
metabolites which provide useful information of 
nutritional status and clinical investigation of an 
individual, hence, WHO recommended the use of 
blood parameters for medical and nutritional 
assessments [15]

.
 This paper therefore seeks to 

investigate the effect of replacing bone ash with 
fresh water snail (Pila ampullacea) shell ash on 
haematological indices of weaner rabbits. 
 

2. MATERIALS AND METHODS 
 
2.1 Experimental Site 
 
The experiment was conducted in the rabbitry 
unit at the Teaching and Research Farm, College 
of Animal Science University of Agriculture 
Makurdi Benue State. Benue State lies within the 
lower river Benue trough in the middle belt region 
of Nigeria. Its geographic coordinates are 
longitude 7° 47’ and 10° 0’ East. Latitude 6° 25’ 
and 8° 8’ North; and shares boundaries with five 
other states namely: Nasarawa State to the 
north, Taraba State to the east, Cross-River 
State to the south, Enugu State to the                        
south-west and Kogi State to the west. The state 
also shares a common boundary with 
the Republic of Cameroon on the south-east. 
Benue occupies a landmass of 34,059 square 
kilometers [16]. 

 

2.2 Source of Bone Ash 
 
Bone ash was bought at God 4 Us Livestock 
Consult, beside SRS junction, new bridge road, 
north bank Makurdi. 
 

2.3 Sources and Collection of Fresh 
Water Snail (Pila ampullacea) Shells  

 
Freshwater snails are in abundance in River 
Benue and its tributaries. The test ingredient was 
sourced locally at Gbajimba and Iyeh in Guma 
Local Government Area and Makurdi metropolis, 
where the flesh is usually removed and the shells 
are thrown away by the consumers.  
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2.4 Processing of Fresh Water Snail (Pila 
ampullacea) Shell  

 
The shells were thoroughly washed, dried and 
burnt for about 1 hour until they became whitish 
in appearance; they were then crushed into fine 
powder as shell ash and used in the diet. The 
mineral composition of the shell was analyzed by 
the procedure of Association of Official Analytical 
Chemists [17]. 
 

2.5 Experimental Design 
 

A Completely Randomized Design (CRD) was 
used for this experiment. A total of twenty five 
(25) weaned male rabbits of mixed breeds at five 
weeks of age with an initial average weight of 
between 664.00 – 667.00 g were obtained from 
Dagwom Farm, National Veterinary Research 
Institute (NVRI) Vom, Jos Plateau State for the 
research in November 2013. The rabbits were 
allowed for a preliminary feeding period of seven 
days to enable them acclimatized after which 
they were randomly assigned to five (5) dietary 
treatments designated as T1, T2, T3, T4, and T5. 
Each of the dietary treatment had five (5) rabbits 
with each rabbit serving as a replicate (R1, R2, 
R3, R4 and R5). 
 

2.6 Housing and Management of 
Experimental Animals 

 

The rabbits were house individually in the 
hutches and labeled according to the treatment 
and replicate assigned to them. The dimension of 
the hutches was 40 cm × 30 cm × 30 cm (this 
was to enable it accommodate the feeders and 
drinkers). The initial weight of each rabbit was 
taken before assigning them to one of the five 
dietary treatments. Prophylactic medication was 
given against any infection before the 
commencement of the experiment. Each rabbit 
was observed daily to ensure good health. A 
measured quantity of the treatment diet was 
served daily for each replicate and was provided 
ad-libitum, left over feed was weighed every 
week and the quantity consumed was 
determined by difference. Fresh clean water was 
also provided every morning. The experiment 
lasted for 12 weeks (from 1

st
 December 2013 to 

February 22nd 2013 (84 days). 
 

2.7 Experimental Diets 
 
Five experimental diets were formulated using 
fresh water snail (Pila ampullacea) shell ash to 
replace bone ash at 0%, 25%, 50%, 75% and 

100% for T1, T1, T2, T3, T4 and T5 respectively. 
These were later used with other ingredients to 
formulate test diets as presented in Table 1. 
 

2.8 Blood Samples and Preparation for 
Haematological Indices 

 

At the end of the feeding trial (at the 84th day), 
three rabbits per treatment of live weight 
approximate to the average weight of the 
treatments were selected for the evaluation of 
haematological indices and serum biochemistry 
This was done by fasting the rabbits for 12 hours 
over night and the jugular veins were cut with a 
sharp knife after hand stunning in the morning 
between 8.30 – 9.00 hours. 4 ml of blood sample 
were collected from the experimental animals 
into a well labeled sterile bottle containing a 
required quantity (1 ml) of ethylene diamine tetra 
acetate (EDTA) as an anticoagulant [18], for 
haematological analysis. The blood was taken to 
University of Agriculture Veterinary Clinic 
laboratory for analysis. The haematological 
indices determined were the total erythrocyte 
count (RBC), total leucocytes count (WBC), 
haemoglobin (Hb) concentration, pack cell 
volume (PCV), and mean corpuscular volume 
(MCV). The haematological indices were 
determined using procedure described by [19] 
using BC5380 mindray analyzer.   
 

2.9 Statistical Analysis 
   
The data collected were subjected to one way 
Analysis of Variance (ANOVA) using Minitab 
statistical software version 14 [20]. The 
separation of means was effected using 
Duncan’s Multiple Range Test (DMRT) as 
outlined by [21].   
 

3. RESULTS AND DISCUSSION 
 

3.1 Results for Proximate Composition of 
Pasa, Proximate Composition of 
Experimental Diets and 
Haematological Indices are Presented 
in Tables 2 to 4 Respectively 

 

3.2 Discussion 
 
The result of the proximate analysis of fresh 
water snail (Pila ampullacea) shell ash is 
presented in Table 2. It was observed that fresh 
water snail (Pila ampullacea) shell ash contained 
high percentages of ash (92.45%) and calcium 
(41.60%) but has negligible amount of 
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phosphorus (0.01%) when compared with bone 
ash. The result showed that fresh water snail 
(Pila ampullacea) shell ash is a potential source 
of calcium in livestock feed. 

 
The nutrient composition of the five experimental 
diets is shown in Table 3. The findings revealed 
that the proximate fractions were not different 
from each other significantly. The diets were 
observed to have met the nutritional 

requirements for weaner rabbits across 
treatments.  
 
The result of haematological indices is presented 
in Table 4. The result of the white blood cells 
(WBC) ranged from 4.80 to 7.23×10

9
/ µl. these 

results were within the normal reference ranges 
of 4.00 to 10×109 µl reported by [19] and by [23] 
(5 to 13×10

9 
µl). The white blood cells are known 

to protect the body from infections.

 
Table 1. Composition of experimental diets with fresh water snail (Pila ampullacea) shell ash 

as a replacement for bone ash (%) 
                                                                   

Feedstuff    Experimental diets 
(0% Pasa)        (25% Pasa)      (50% Pasa)          (75% Pasa)        (100% Pasa) 

Maize 30.00 30.00 30.00 30.00 30.00 

Full fat soyabean 20.00 20.00 20.00 20.00 20.00 
Groundnut cake 12.00 12.00 12.00 12.00 12.00 
Maize offal 14.00 14.00 14.00 14.00 14.00 
Rice offal 20.05 20.05 20.05 20.05 20.05 
Bone ash 3.00 2.25 1.50 0.75 0.00 

Pasa 0.00 0.75 1.50 0.75 3.00 

Methionine 0.20 0.20 0.20 0.20 0.20 
Lysine 0.20 0.20 0.20 0.20 0.20 
Table Salt 0.30 0.30 0.30 0.30 0.30 
Vita/min. premix 0.25 0.25 0.25 0.25 0.25 
Total 100.00 100.00 100.00 100.00 100.00 
Calculated nutrients (%)     
Crude protein 16.86 16.86 16.86 16.86 16.86 
Crude fibre 10.27 10.27 10.27 10.27 10.27 
M.E(Kcal/kg) 2637.10 2637.10 2637.10 2637.10 2637.10 
Methionine 0.57 0.57 0.57 0.57 0.57 
Lysine 0.58 0.58 0.58 0.58 0.58 
Calcium 1.21 1.22 1.26 1.29 1.34 
Phosphorus 0.44 0.43 0.42 0.41 0.40 

Note: Pasa = Pila ampullacea shell ash 
 

Table 2. Composition of fresh water snail (pila ampullacea) shell ash and bone ash 
                                      
Minerals (%composition) (%composition) 
Parameter Pasa Bone ash 
Crude Protein Ng ND 
Crude Fibre Ng ND 
Ash 92.45 ND 
Crude Fat Ng ND 
Nitrogen free extract Ng ND 
Calcium 41.60 34.64 
Phosphorus 0.01 16.98 
Fluorine ND 0.36 
Zinc ND 0.44 
Magnesium ND 0.05 
Manganese ND 0.50 

Key: Pasa = Pila ampullacea shell ash; Ng = Negligible; ND =Not determined 
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Table 3. Proximate composition of the experimental diets (%) 
 

Parameters Treatments levels 
(0% Pasa ) (25% Pasa ) (50% Pasa ) (75% Pasa ) (100% Pasa ) 

Dry Matter 96.05 95.97 96.39 96.00 96.10 
Crude Protein 17.50 17.94 17.50 17.50 17.50 
Ether Extract 3.69 5.76 8.04 8.41 8.07 
Ash 10.11 9.71 9.56 7.94 9.49 
Crude Fibre 9.87 9.72 9.63 9.46 10.77 
Nitrogen Free 
Extract 

54.88 52.83 51.59 54.59 59.19 

ME (Kcal/kg) 2897.58 2954.15 2955.16 2896.58 2963.43 
Analyzed nutrients (%):    
Crude protein 16.86 16.86 16.86 16.86 16.86 
Crude Fibre 10.27 10.27 10.27 10.27 10.27 
ME (Kcal/kg) 2637.10 2637.10 2637.10 2637.10 2637.10 

Key: ME = Metabolizable Energy was calculated using the of method [22]  
Pasa = Pila ampullacea shell ash 

 
Table 4. Effect of replacing bone ash with fresh water snail (Pila ampullacea) shell ash on 

haematological indices of weaners’ rabbits 

         
Parameters Treatment levels 

(0%) (25%Pasa)  (50%Pasa) (75%Pasa) (100%Pasa) SEM  
WBC (10

9
/L) 4.80 6.00 4.47   5.20  7.23 0.52

NS
 

RBC(10
12

/L) 6.57 4.67 5.23 4.73 5.53 0.25
NS

 
HB (g/dl) 11.73 10.57 10.87 5.20 11.53   0.30NS 
PCV (%) 40.67 42.00 43.67 43.00 47.67 1.67

NS
 

MCV (1015/fl)  53.63 51.90  51.57 51.77 51.50 0.45NS  
Key: WBC = White Blood Cells; RBC = Red Blood Cells; HB = Haemoglobin; PCV = Pack Cell Volume; MCV = 

Mean Corpuscular Volume; SEM = Standard Error of Means; NS = Not Significantly Different (P˃0.05);  
Pasa = Pila ampullacea shell ash 

 
The number of leukocytes (WBC) in the blood is 
often an indicator of disease. An increase in the 
number of leukocytes over the upper limits is 
called leukocytosis and a decrease below the 
lower limit is called leukemia. None of these were 
observed implying that the defensive mechanism 
of the rabbits was intact and so the rabbits were 
able to perform their phagocytic functions well 
[24].

 
The result of red blood cells (RBC) ranged 

from 4.67 to 6.57×1012/ µl. the red blood cells 
(RBC) are known as erythrocytes and this was 
within the normal reference ranges of by [19] 
(3.50 to 5.50 ×10

12 
µl) and [23] (3.8 to 7.9 

×10
6
µl). They are the principal means of 

delivering oxygen to the body tissues in the blood 
flow through the circulatory system [25]

.
 The 

cytoplasm of erythrocyte is rich in haemoglobin, 
an iron – containing biomolecule that can bind 
oxygen and is responsible for the red colour of 
the cells. It infers that the blood of rabbits were 
not de – oxygenated. The haemoglobin (Hb) 
result ranged from 10.57 to 11.03 g/dl which 
were within the normal reference range reported 
by [26] (9.8 to 15.8 g/dl) and by [23] and [27] (9.4 

to 17.4 g/dl). The implication is that, the rabbits 
across treatments performed their normal 
metabolic activities. Haemoglobin is known to 
carry oxygens from the respiratory organs to the 
rest of the body where it releases the oxygen to 
burn nutrients to provide energy to power the 
functions of the organism in the process of 
metabolism.

 

 

Pack Cell Volume (PCV) values obtained in this 
study ranged from 40.67 to 47.67% which were 
within the ranges reported by [26] (9.8 to 15.8 
g/dl) and by [28] (33 to 50%). Pack cell volume 
(PCV) is also known as hematocrit or erythrocyte 
volume fraction (EVF). This is simply the 
percentage volume of red blood cells in the 
blood. The pack cell volume is a very useful 
measurement; if the concentration of red blood is 
low the animal is anaemic. If it is higher above 
upper limit of normal reference table, it causes 
dehydration with increase in total protein (splenic 
concentration) and absolute polycythemia. 
However, the rabbits did not experience any of 
these conditions mentioned.  Result showed that 
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the Mean Corpuscular Volume (MCV) values 
ranged from  51.50 to 53.63×1015/fl, these values 
were slightly lower than the lower limit of the 
normal reference values reported by [29]

 
(58.0 to 

76 × 1015/fl) for rabbits. Similar low values were 
recorded across treatments implying that fresh 
water snail (Pila ampullacea) would not have 
accounted for these abnormalities. 
 

4. CONCLUSION AND RECOMMENDA-
TIONS 

 

4.1 Conclusion 
 

The values for haematological indices were 
comparable with the reference values revealing 
that the health status and performance of the 
rabbits were not compromised, hence fresh 
water snail (Pila ampullacea) shell ash can 
replace bone ash up to 100% in the diet without 
any adverse effect on weaner rabbits. 
 

4.2 Recommendations  
 

It was recommended that farmers, use fresh 
water snail (Pila ampullac) shell ash up to 100% 
in place of bone ash in rabbit diets to reduce the 
cost of production which will invariably reduce 
the cost of rabbit products and thus reduce the 
shortage of animal protein intake of Nigerians. 
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