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Assesing the Hematological Parameters of
Rabbit Fed Graded Levels of Cassia
Tora Seed Meal
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Absiract- A study was conducted to evaluate the effect of
varying levels of Cassia tora on the performance of rabbits.
The animals were fed diets containing 0, 2.5,5 7.5 and 10%
inclusion levels of C. forain a completely randomized design
replicated six times. Data were collected in ten consecutive
weeks on feed intake and live weight gain. Blood sample
evaluation was carried out at the end of the experiments.
Results indicated a significant difference in hematological
parameters (P<0.05), a significantly higher levels of platelets,
Lymphocytes and MCHC was found for the animals fed diets
containing higher levels of C. fora. It was concluded that up to
7.5% of C. tora could be incorporated in the diet of rabbits
without any deleterious effect on the blood profile of rabbits.
Keywords: rabbit, cassia tora, haematology, lymphocytes
and MCHC.

[. INTRODUCTION

ematological studies have been found useful for
I—l disease prognosis and the therapeutic and feed

stress monitoring [1]. Hematological studies are
important because the blood is the major transport
system of the body, and evaluations of the
hematological profile usually furnish vital information on
the body’s response to injury of all forms, including toxic
injury [2]. Hematological studies represent a useful
process in the diagnosis of many diseases as well as
investigation of the extent of damage to the blood [3].
This is relevant since blood constituents’ change about
the physiological conditions of animals. The blood
transports or conveys nutrient and materials to different
parts of the body. Therefore, whatever affects the blood;
either drugs, pathogenic organism or nutrition will
certainly affect the entire body adversely or moderately
regarding  health, growth, maintenance and,
reproduction [4]. A readily available and fast means of
assessing the clinical and nutritional health status of
animals on feeding trials may be the use of blood
analysis because ingestion of dietary components have
measurable effects on blood composition [5] and may
be considered as an appropriate measure of long-term
nutritional status [6]. The examination of blood provides
the opportunity to clinically investigate the presence of
several metabolites and, other constituents in the body
and it plays a vital role in the physiological, nutritional
and pathological status of the animal [7]. It also helps to
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distinguish the normal state from the state of stress
which can be nutritional [8]. Hematological parameters
are good indicators of the physiological status of
animals [9]. They are also an excellent medium for the
measurement of potential biomarkers because its
collection is relatively non-invasive and it encompasses
an enormous range of physiological process in the body
at any given time [8]. Due to that, the experiment aimed
at assessing different hematological parameters of a
rabbit when fed Cassia tora

II. MATERIALS AND METHODS

a) Experimental Site

The experiment is carried out at the Livestock
Teaching and Research Farm of the Department of
Animal Science, Faculty of Agriculture, located at the
main campus of Usmanu Danfodiyo University, Sokoto.
Sokoto state was located in the North-western part of
Nigeria between (latitude 14-15°N and longitude 4-5 °E).
The state has an average maximum temperature of
41°C and minimum of 13°C in April and January
respectively [10]. Sokoto State was characterized by
alternating rainy and dry seasons. The annual rainfall is
about 700mm per annum, and an altitude of 350m
above sea level, [11]. The harmattan season stretches
from November to February, when there is dry and
laden wind accompanied with dust [12].

Sokoto has two main seasons; the dry season,
which lasts from October to May/June, and the rainy
season that lasts from June to September/October.
Sokoto state has abundant livestock resources,
because the climate is more suitable for livestock
production, due to the absence of Tse-tse fly on open
grassland [13]. Sokoto state ranks second in a livestock
production in Nigeria, with livestock population of over 8
million [13].

b) Experimental Feeds Sourcing

Experimental feed ingredients such as maize,
wheat offal, soya bean, and salt were purchased from
the Sokoto central market. Cassia tora pod were
sourced within Sokoto and Kebbi state; the pods were
crushed to obtain the seeds. The seeds were toasted,
due to its anti-nutritional factors before mixing it with the
other feed ingredients.
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c) Experimental Design and Feed Formulation

A completely randomized experimental design
(CRD) was used in this experiment with a number of
animals representing replication and graded levels of
Cassia tora representing treatments. Six animals were
allocated to each treatment and were balanced for
weight between the treatments. Each animal was
housed in a pen which was disinfected. Each group was
assigned to one of the experimental diets and fed ad

libitum for 12 weeks. Water was offered ad libitum. Five
complete experiment diets were formulated with graded
levels of Cassia tora seed meal at 0, 2.5, 5, 7.5 and 10%
inclusion levels. The five experimental diets were used to
feed thirty (30) rabbit. The diets were designated as
treatments 1, 2, 3,4 and 5 in the experiment. The gross
compositions of the experiment diets are shown in
table 1.

Table 1: Gross Composition of Experimental Diets

Ingredient T1 T2 T3 T4 T5
Maize 37.6 37.1 36.45 35.86 35.34
Blood meal 10 9.5 9.3 9.3 9.3
Soya bean mea 1.26 1.26 1.21 0.77 0.33
Rice offal 12.53 10.83 9.23 7.5 5.96
Wheat offal 10.11 10.31 10.31 10.57 10.57
Cowpea hay 25 25 25 25 25
Salt 0.5 0.5 0.5 0.5 0.5
Premix 0.5 0.5 0.5 0.5 0.5
Cassia tora 0 25 5 75 10
Total 100 100 100 100 100
Energy 2500.097 2500.387 2500.077 2500.090  2500.439
Crude protein 17.4 17.2 17.2 17.3 17.3
Crude fiber 11.91 11.98 12.05 12.14 12.22

d) Experimental Animals and their Management

Thirty (30) male rabbits were purchased from
reputable farms in and around Sokoto state. The rabbits
were housed in a separate pen which was thoroughly
disinfected before the commencement of the
experiment.

All the experimental animals were identified,
allowed two weeks pre-conditioning period, and
medicated against common disease like coccidiosis
and mange. They were given prophylactic coccidiostat
(Ampro-tetracycline) via drinking water and dipped with
cinatic powder based on manufacture’s recommended
doses. Daily washing of feeders and drinkers and
disinfection of the pens was carried out. The animals
were housed in pens of one m? per rabbit, as done by
[14].

e) Chemical Analysis of the Experimental Diets

[15] Method was used to determine the Dry
Matter (DM), Crude Protein (CP), Ether Extract (EE),
Crude Fiber (CF) and Nitrogen Free Extract (NFE). The
gross energy of the samples was determined by bomb
calorimeter. Fiber fractions such nitrogen detergent fiber
(NDF), acid detergent lignin(ADL) and, acid detergent
fioer (ADF) were determined. Energy content was
estimated using the formula: MEKcalkg= 37(%CP) +
81.1(%EE) + 35.5(%NFE) [16].

f)  Statistical Analysis

The data generated from the experiment was
subject to analysis of variance (ANOVA) using complete
randomized design [17] using Statview Statistical
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Package [18]. Where significant differences exist, least
significant differences (LSD) was used to separate the
means as described by [17].

g) Proximate analysis of experimental diet

Table 4.1 shows the chemical composition of
the experimental diets used in the study. It showed that
crude fiber and moisture decreases with the increase in
Cassia tora in the experimental diet. The dry matter on
the other hand increases with increase in the level of
Cassia tora in the diet(Table 2). The results obtain shows
that the energy, crude protein and crude fiber are within
the range required by rabbit for optimum growth as
outline by [19, 20]. The dry matter of feeds increases
with increase in C. tora, this could be attributed to the
high level of dry matter in C. foraas shown from the
results. So also the decrease in fiber across the
treatment could be attributed to the decrease in rice
offal which contains high fiber across the treatments
from treatment 1 to treatment 5.



Table 2: Proximate analysis of experimental diets

Parameter Treatment
% 1 2 3 4 5 Cassia tora
Crude protein 16.62 17.34 18.24 18.89 16.8 22.37
Moisture 5.26 5.06 4.76 4.76 4.86 0.24
Fiber 9.46 9.63 7.86 7.53 6.93 13.08
Ash 10.60 10.02 9.20 9.05 8.60 12.75
Dry matter 94.74 94.94 95.24 95.24 96.14 99.76
Energykcal/kg 2886.7 2836.34 2858.57 2809.34 2857.79 3426.95
h) Hematological profile of rabbits fed graded levels of The values for eosinophils were all within the
Cassia tora reference value reported by [23]which is an indication
The results of hematology shows that that the rabbits are healthy. The platelets levels of the

hemoglobin, RBC, MCH, MCV, monocytes, neutrophils
and eosinophil did not differ significantly (P<0.05)
between the treatments. There is significantly higher
values of PCV,MCHC, lymphocytes and WBC values for
animals placed in tratment4. The results also show
significantly lower values in treatment 1 regarding
platelets, MCHC and WBC composition. The results
show a decrease in PCV as the level of Cassia
toraincreased while MCHC increased. (Table 3). The
mean values for Haemoglobin, PCV, RBC, MCV, MCHC,
and neutrophils obtained in the study were within the
normal reference values for rabbits as outlined by [21,
22 and 23]. However, the monocyte values obtained
from the results showed a higher value from the normal
range. This may indicate that the animals might be
recovering from a certain bacterial infection, as
indicated by [24] that the WBC values obtained were
also within the normal range for healthy rabbits as
reported by [25] though the Rabbits in treatment 1 have
lower WBC below the normal reference range. The Hb is
within the value of 9 -17.4 g/dl reported by [24]. [23]
Found that there was a strong influence of diet on
hematological traits with PCV and Hb being a very
strong indication of the nutritional status of the animals.

blood were varied among the treatments, with treatment
1 showing the lowest value below the normal range as
reported by [26].

Differences observed in Packed Cell Volume
(PCV) for animals in different treatment groups in this
study may be attributed to the physiological status of the
animals [27]. Higher WBC count may explain the reason
for disease resistance which has been reported by [28]
or the prevalence of disease condition. It may also
explain longevity as reported by [29]. Lower than normal
White Blood Cells (WBC) count suggests a greater
challenge to the immune system of rabbits. [30] Noted
that a decrease in WBC count, however, reflected a fall
in the production of defensive mechanism to combat
infection. [1] Reported that significantly lower
lymphocyte count was an indication of a reduction in the
ability of the experimental rabbits to produce and
release antibiotics when infections occur. According to
[31] Packed Cell Volume is involved in the transport of
oxygen and absorbed nutrients. [24]Posited that MCV,
MCH and MCHC are used in diagnosing anaemic
conditions. [32]Observed that MCHC values decrease
with increase in the level of protein which is contrary to
the finding of this study.

Table 3: Hematological profile of rabbits fed graded levels of Cassia tora

Treatment

Parameter T T2 T3 T4 T5 SEM
Haemoglobin (g/dl) 1.9 12.67 12.01 12.01 10.5 0.73
PCV (%) 38.53% 40.03% 40.10% 38.9% 32.93° 1.95
RBC 512 5.30 5.10 5.05 4.45 0.36

MCH 5.33 7.33 7.0 6.0 4.0 1.41

MCV 75.27 75.5 75.57 77.03 74.27 1.15
MCHC 30.9° 31.03® 31.33® 31.67%® 31.9° 0.29
WBC (x 10%/L) 3.23 6.03% 7.67¢ 7.23% 6.03% 1.05
Monocytes (%) 8.50 7.67 8.17 5.00 5.53 1.88
Neutrophils (%) 48.33 44.67 45.0 46.67 43.67 3.65
Lymphocytes (%) 44 67% 44 67% 42 67° 44.0% 48.58° 1.78
Eosinophil (%) 3.00 4.00 2.5.00 3.80 29 1.15
Platelets (x 10%/L) 41.0° 199.0° 237.3% 180.33% 208.33% 48.85

a, b means values with different superscripts in a row denotes significant (P<0.05) difference between means within the same
rows. PCV- Packed cell volume; RBC-Red Blood cells; MCV- Mean corpuscular volume; MCH- Mean Corpuscular Hemoglobin;
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MCHC- Mean corpuscular Haemoglobin Concentration; WBC- white blood cells; Treatment 1- control-0, 2- 2.5% C. tora diet; 3-
5% C. tora diet; 4- 7.5% C. tora,, 5- 10% C. tora

I1I. CONCLUSSION

It was concluded that up to 7.5% of C. fora

could be incorporated in the diet of rabbits without any
deleterious effect on the blood profile of rabbits.

10.

11.

REFERENCES REFERENCES REFERENCIAS

Togun, V. A. and Oseni, B. S. A. (2005). Effect of
Low Level Inclusion of Biscuit Dust in Broiler Finisher
Diet on Pre-pubertal Growth and Some
Hematological Parameters of Unsexed Broilers.
Research Community of Animal Science, 1(2):10-14.
Schalm, O. W., Jain, N. C. and Caroll, E. J. (1975).
Veterinary haemtology. 3rd ed. Lea and Fabiger,
Philadelphia.

Onyeyili, P. A., Egwu, G. O., Jibike, G. I., Pepple, O.
J. and Gbaegbulan, J. O. (1994). Seasonal Variation
in Hematological Indices in the Grey Breasted
Guinea Fowl (Numida mealagris Gallata pallatas).
Nigerian Journal of Animal Production, 18(2):108-11.
Etim, N. N. (2010). Physiological and Reproductive
Responses of Rabbit Does to Aspilia africana. M.Sc.
Thesis. Department of Animal Breeding and
Physiology, Michael Okpara  University  of
Agriculture, Umudike, Abia State, Nig. 14.

Maxwell, M. H., Robertson, G. W., Spences and
McCongrouodala, C. C. (1990). Composition of
Hematological Values in Restricted and ad libitum
Feed Domesticated fowls. RBC Characteristics.
British Poultry Science, 60:1474-1484.

Olabanji, R. O., Farinu, G. O., Akinlade, J. A. and
Ojebiyi, O. O. (2007). Growth Performance and
Hematological Characteristics of Weaner Rabbits
Fed Different Levels of Wild Sunflower (Tithonia
diversifolia  Hems L A. Gray) Leaf Blood Meal
Mixture. rProceedings of 32nd Animal Conference of
Nigerian Society for Animal Production, 207-2009.
Doyle, O. (2006). William Hewson the Father of
Haematology. British Journal of Haematology
133:375-381

Aderemi F A, Ladokun O A and Tewe O .O (2004)
Study on hematological and serum biochemistry of
layers fed biodegraded cassava root sieviate.
Bowen Journal of Agriculture, 1 (1): 79 - 883.

Hawkey, C., Hart, M.G., Samour, H.J., Knight, J.A.
and Hutton, R.E. 2000. Hematological findings in
healthy and sick captive Rossy Flamingos
(Phoenicopter rubber). Avian Pathol. 13:163-172.
Mamman, A. B., Oyebanji, J. O. and S. W. Peters
(2000). Nigeria, A People United, A Future Assured
(survey of States) Vol. 2 Gabumo Publishing Co.
Ltd. Calarba, Nigeria.

Ojanuga, A. G. (2004). Agroecological zone maps
of Nigeria. National Special Programme for Food
Security, FAO-UNESCO. 124PP.

© 2018 Global Journals

12.

13.

14.

15.

16.

17.

18.

20.

21.

22.

23.

24,

25.

26.

27.

SEPP (1996). Sokoto Environmental Protection
Programme. Metrological Data. Unpublished.

SSGD. (2002). Sokoto State Government Dairy.
Ministry of Youth Sport and Culture, Sokoto. Pp1-33.
Wayne N., (2009). Tropical Rabbit Production: A
guide to Raising Rabbit with Few Resources. Echo
Technical Note, 17391 Durrance Road, North Forst
Myer, FL 33917, USA.

AOAC (1990). Association of Official Analytical
Chemist. Official Methods of Analysis (15" Ed). Vol
1 Artington. Virginia.

Van Soest, P. J., Robertson, J. B., and Lewis, B. A.
(1991). Methods for dietary fiber, neutral detergent
fiber and non-starch polysaccharides in relation to
animal nutrition. Journal of Dairy Science, 74, 3583-
3597.

AOAC (1990). Association of Official Analytical
Chemist. Official Methods of Analysis (15" Ed). Vol
1 Artington. Virginia.

Steel, R. G. D., and Torrie, J. A. (1980). Principles
and Procedure of Statistics. New York: McGraw-Hill
Book Company Inc.

. S. A S (2002). Statview Statistical Package. (English

version 7.0) SAS Incoporated, Newyork.

NRC. (1997). Nutrient requirment of dairy cattle
(7th ed.). Washington DC, USA: National Academy
press.

Cheeke, P. R. (1984). Performance of growing -
finishing swine fed rabbit excreta. J. Appl. Rabbit
Res.8:24

Mitruka, B. M.;and Ravsley, B . V. (1977). Clinical
Biochemical and Hematological Reference Values in
Normal Experimental Animals. New York. U.S.A. Inc
Masson Publishing, pp 106-112.

Khan, M. C., and Scott, L. (2012). Merck Manual:
Hematological Reference Ranges (12" edition).
White House Station, Mercke and Co. Pp 40.

Njidda, A. A., Igwebuike, J. U. and Isidahomen, C.
E. (2006). Hematological parameters and carcass
characteristics of weaning rabbits fed grade levels
of molasses. Global Journal of Agricultural Science,
5(7):167-172.

Hillyer EV., (1994). Pet Rabbits. The Veterinary
Clinics of North America, Small Animal Practice,
24(1):25-65.

Esonu, B.O., Emenalom, O.0., Udedibie, AB.I,
Herbert, U., Ekpor, C.F., Okoli, .C. and lhukwumere,
F.C. (2001). Performance and blood chemistry of
weaner pigs fed raw Mucuna beans (Velvet bean)
meal. Trop. Anim. Prod. Invest. 4:49-54,

Nwosu, C. C. (1979). Characteristics of Local
Chicken of Nigeria and its Potential for Egg and
Meat Production. In: Poultry Production in Nigeria.



28.

29.

30.

31.

32.

Proceedings. of 1st National Seminar on Poultry
Production, Zaria.

Mbanasor, U. U., Anene, B. M., Chiniezie, A. B.,
Nnaji, T. O., Eze, J. |. and Ezekwe, A. G. (2003).
Haematology of Normal Trypanosome Infected
Muturu Cattle in South-Eastern Nigeria. Nigerian
Journal of Animal Production, 30:236-241.

Eheba, E. T. E., Omoikhojie, S. O., Bangbose, A. M.,
Druna, M. B., Isidhahomen, C. E. (2008).
Haematology and Serum Biochemistry of Weaner
Rabbits Fed Cooked Bambara Groundnut Meal as
Replacement for Soybeans Meal. Proc. of 33rd
Annual Conf. of Nig. Soc. for Anim. Prod., 192-196.
Togun, V. A, Oseni, B. S. A, Ogundipe, J. A,
Arewa, T. R, Hammed, A. A., Ajonijebu, D. C.,
Oyeniran, A., Nwosisi, . and Mustapha, F. (2007).
Effects of Chronic Lead Administration on the
Hematological Parameters of Rabbit — a Preliminary
study. Proceedings of the 41st Conference of the
Agriculural Society of Nigeria, pp341.

Issac, L. J., Abah, G., Akpan, B., and Ekaette, I. U.
(2013). hematological properties of diffrent breeds
and sexes of rabbits. In proceeding of the 18th
Annual Conference of Animal Science Association of
Nigeria (pp. 24-27).

Ahmed, M. K., Bargue, A. R., Nawaz, H. and
Siddiqui, R. H. (1994). Effect of Varying Energy and
Protein Levels on the Haematology of Japanese
Qualil. Pakistan Veterinary Journal. 14(4). 200-202.

© 2018 Global Journals

Global Journal of Science Frontier Research (D) Volume XVIII Issue VII Version I H Year 2018



	1. Assesing the Hematological Parameters of Rabbit Fed GradedLevels of Cassia Tora Seed Meal
	Author
	Keywords
	I. Introduction
	II. Materials And Methods
	a) Experimental Site
	b) Experimental Feeds Sourcing
	c) Experimental Design and Feed Formulation
	d) Experimental Animals and their Management
	e) Chemical Analysis of the Experimental Diets
	f) Statistical Analysis
	g) Proximate analysis of experimental diet
	h)Hematological profile of rabbits fed graded levels ofCassia tora

	III. Conclussion
	References Références Referencias

