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Abstract 

The maintenance of a good health status in rabbits is hinged upon appropriate balance between dietary fibre and 
energy level. A 70-day feeding trial was conducted to study the health status and blood parameters of weaner 
rabbits fed diets containing varying fibre and digestible energy (DE) using a total of ninety 4-weeks-old rabbits. 
There were 9 dietary treatments laid out in a 3 × 3 factorial arrangement of 3 levels of dietary fibre [low (249-
258 g/kg NDF and 149-157 g/kg ADF), optimum (349-381 g/kg NDF and 188-193 g/kg ADF) and high (430-
456 g/kg NDF and 249-253 g/kg)] and digestible energy levels [low (8-8.5 MJ/kg), optimum (10.5-11 MJ/kg) 
and high (12-12.30 MJ/kg)]. Each of the diet was fed to 10 rabbits individually caged in a completely 
randomized design. Polynomial contrasts were done for linear and quadratic effects. Results indicated that 
rabbits fed low fibre diets showed high incidence of transitory diarrhoea, total morbidity and symptoms of other 
sickness. Interaction effect (fibre × digestible energy) indicated that irrespective of the digestible energy level of 
the diet, mortality, tendency to go off feed and incidence of transitory diarrhoea increased as dietary fibre level 
increased. Rabbits fed low fibre diets had the least packed cell volume (36.00%) and highest serum uric acid 
concentration (51.22 mg/dl). Rabbits fed diet containing high fibre + optimum DE recorded the highest packed 
cell volume (44.00%) and serum glutamate oxaloacetate transaminase (29.00 IU/L). Highest haemoglobin (16.00 
g/dl), total serum protein (66.00 g/L) and serum cholesterol concentration (165.00 mg/dl) were recorded with 
rabbits fed diet containing optimum fibre + optimum DE. It was concluded that feeding low fibre diets increased 
the susceptibility of rabbits to transitory diarrhoea, morbidity and tendency to go off feed. High fibre diets in 
rabbit nutrition thus favoured improved health status. 
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1.0 Introduction 

Fibrous feedstuffs and agro-industrial by-products have been used extensively in rabbit nutrition by small scale 
farmers (Garcia et al., 1999). However, under commercial production of rabbits, finished or concentrate feeding 
are usually preferred. Rabbits raised solely on concentrate diets (typically low in fibre but high in energy) were 
reported to have incidence of non-specific enteritis, loss of appetite (Bennegadia et al., 2001) and sometimes 
diarrhoea (Gidenne et al., 2000). On the other hand, excessive intake of fibrous feedstuffs has been implicated in 
health problems such as impaired digestion and caecal impaction (Pinheiro and Gidenne, 1999). The 
maintenance of a good health status in rabbits is therefore hinged upon appropriate balance between dietary fibre 
and energy level.  
  
Variations in dietary components have measurable effects on blood parameters of animals (Church et al., 1984). 
Blood examination also played a vital role in assessing the nutritional (Odunsi, 1991), physiological and 
pathological status of an animal (Schalm et al., 1975). Blood examination is also used to monitor and evaluate 
disease prognosis of animals (Karesh and Cook, 1995). Normal range of blood parameters in healthy growing 
rabbits have been reported in literature (Ewuola and Egbunike, 2008). This research work was conducted to 
study the health status and determine the blood parameters of weaner rabbits fed diets containing varying dietary 
fibre and digestible energy. 
 

2.0 Materials and Methods   
2.1 Experimental design and diets 
Nine experimental diets with three levels of dietary fibre (low, optimum and high), and in each case with three 
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levels of digestible energy (low, medium and high DE), were formulated in a 3 × 3 factorial arrangement (Table 
1). Levels of dietary fibre used were low (249 – 258 g/kg NDF and 149-157 g/kg ADF), optimum (349 – 381 
g/kg NDF and 188-193 g/kg ADF) and high (430 – 456 g/kg NDF and 249-253 g/kg ADF) following previous 
reports (Gidenne et al., 2004; Chao and Li, 2008; Pinheiro et al., 2009). Digestible energy levels used were low 
(8 – 8.5 MJ/kg), optimum (10.5 – 11 MJ/kg) and high (12 – 12.30 MJ/kg), respectively (INRA, 1989; Lebas, 
1991). The diets were given in mash form and ad libitum throughout the trial. 
 
2.2 Animal and health status 
A total of 90 four-week old mixed-breed rabbits (New Zealand white × Chinchilla) were used for this trial. 
Rabbits were housed individually in cage units (each measuring 40 mm × 50 mm × 45 mm). The feeding trial 
lasted 70 days. Rabbits were randomly allotted to dietary treatments such that there were 10 rabbits assigned to a 
treatment. Health status was monitored. Indices of health status used included mortality and morbidity (which 
might include diarrhoea, presence of mucus in excreta samples, low or no feed intake and other disease 
conditions) expressed as percentage.  
 
2.3 Collection of blood samples 
At the end of the feeding trial, five rabbits were selected at random from each treatment and used for blood 
sample collection. The rabbits were bled through the ear vein and the blood collected into vaccutainer tubes for 
each animal. Two sets of blood samples (2.5 ml each) were collected from each rabbit into separate ethylene 
diamine tetra acetate (EDTA) bottles and heparinised tubes. 
 
2.4 Haematological indices and serum biochemistry 
Haemoglobin concentration (Hb) was measured in fresh EDTA anti-coagulant samples using the Sahl’s (acid 
haematin) method (Benjamin, 1978). The packed cell volume (PCV) and red blood cell (RBC) were determined 
using the improved Neubauer haemocytometer as described by Baker and Silverton (1985). White blood cell 
(WBC) was measured using the blood smears (Tavares-Dias et al., 2008).  
 
Total serum protein (Kohn and Allen, 1995), serum albumin (Peter et al., 1982), serum creatinine (Bousnes and 
Taussky, 1945) and serum uric acid (Wootton, 1964) were determined according to standard procedures. Serum 
glutamate pyruvate transaminase and serum glutamate oxalo-transaminase were analysed using commercially 
available diagnostic kits (Randox® Test Kits). Alkaline phosphatase (ALP) activity was measured 
colorimetrically with absorbance measurement at 405 nm using specific commercial clinical diagnostics kits 
(ELItech, France). The serum cholesterol was estimated using the commercial diagnostic kits (Qualigens India. 
Pvt. Ltd., Catalogue number 72201-04). 
 
2.5 Statistical Analysis 

Data obtained were laid out in a 3 × 3 factorial arrangement of treatments having three dietary fibre and three 
digestible energy levels. Data obtained were analysed by the general linear model of SPSS (1997). Analysis was 
done to determine separately the main effects of dietary fibre, digestible energy levels and their interaction. 
Polynomial contrast (linear and quadratic) was applied to determine the main effect of dietary fibre and 
digestible energy levels. A probability of P<0.05 was considered to be statistically significant. 

 

3.0 Results 
3.1 Health status 
Main effect of varying fibre and digestible energy on health status of growing rabbits is as showed in Table 2. 
Mortality of rabbits and tendency to go off feed reduced (L.Q.P < 0.05) with increasing level of dietary fibre. 
Increased (L.Q. P < 0.05) incidence of transitory diarrhoea and other signs of sickness were noticed with rabbits 
fed with low fibre diet. Rabbits fed high DE diets recorded the least mortality (1.07%) and tendency to go off 
feed (2.22%).  
 
Interaction effect of DE and fibre level as shown in Table 3 revealed that rabbits fed low fibre diets irrespective 
of the DE level resulted in increased mortality, incidence of transitory diarrhoea, tendency to go off feed and 
highest total morbidity. Highest transitory diarrhoea (15.4%) and total morbidity (30.80%) were noticed with 
rabbits fed low fibre + low energy diets.    
 
3.2 Haematological indices and serum metabolites 
Main effect of varying dietary fibre and digestible energy on haematological indices and serum metabolites of 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.3, No.19, 2013 

 

81 

rabbits is shown in Table 4. Rabbits fed diets containing optimum fibre had the highest PCV (42.00%) and WBC 
(7.63 ×103/L) count. Digestible energy level of the diet showed no influence (P > 0.05) on Hb, RBC and WBC 
values. Rabbit fed with optimum DE level recorded the highest PCV (43.33%). Rabbit fed with low fibre diets 
had the lowest total serum protein (50.67 g/L) and serum globulin (10.67 g/L). Highest serum uric acid 
concentration was obtained with rabbits fed with low fibre diets. Rabbits fed with optimum fibre recorded the 
highest cholesterol concentration (115.3 mg/dl). 
 
Interaction effect of DE and fibre level on haematological indices and serum metabolites of rabbits is shown in 
Table 5. Rabbits fed with high fibre + optimum DE diet had the highest PCV (44.00%) while rabbits fed with 
low fibre + low DE diet recorded the least PCV (33.00%) and Hb (11.00 g/dl). Rabbits fed with optimum fibre + 
optimum DE had the highest total serum protein (66.00 g/L) and serum cholesterol (165.00 mg/dl).  
 
4.0 Discussion 
High mortality obtained with rabbits fed low fibre diets agreed with previous findings that a fibre below 300 
g/kg NDF in rabbits increases mortality (Nicodemus et al., 2004). High incidence of transitory diarrhoea and 
total morbidity obtained in this study with rabbits fed low fibre + low DE diets could be implicative of digestive 
disturbances in the gut (Bennegadia et al., 2001). This agreed with Bennegadi-Laurent et al. (2004) who reported 
that dietary fibre deficiency favored the occurrence of digestive problems in the growing rabbit. Similar health 
problems have been reported in rabbits fed with low fibre diets (Gidenne et al., 2000; Bennagadia et al., 2001). 
Dietary fibre regulates intestinal transit, gut microflora, intestinal mucosa integrity and digestive health of rabbits 
(Fortun-Lamothe and Boullier, 2007). The findings of this study agreed with Gidenne and Licois (2005) who 
reported that immunity of the growing rabbit to a specific enteropathy was improved by a high fibre intake.   
 
The Hb and PCV values obtained in the current study lied within the normal range (9-15g/dL and 35-45%) for 
healthy growing rabbits (Anon 1980; Fraser and Mays, 1986). This implied that the dietary treatment fed was 
capable of supporting high oxygen carrying capacity of the blood. High dietary fibre intake favoured increased 
PCV while rabbits fed with low fibre + low DE showed low PCV and Hb concentration. Anaemia has been 
diagnosed when there is a fall in PCV values of the blood (Fraser and Mays, 1986). Low fibre intake in this 
study therefore increased the susceptibility of the rabbits to anaemia.  
 
Rabbit fed with optimum fibre diets irrespective of the level of digestible energy resulted in white blood cell 
values which lied within the normal range of 6 × 103/L -13 × 103/L reported by Fraser and Mays (1986). This is 
implicative of well-developed immune system with such number of immune cells capable of performing their 
phagocytic action and proffer good health. The RBC values obtained in the current study showed adequacy of 
dietary protein fed to the rabbits since their values fell within the normal range of 5 × 103/L - 8 × 106/L reported 
by Anon (1980). Low values of RBC have been implicated in situations of inadequate dietary protein (Harper, 
1971).  
   
The total serum protein values obtained for rabbits fed diet containing optimum fibre + optimum DE, optimum 
fibre + high DE and high fibre + optimum DE showed values within the normal range (58-67.5 g/L) reported in 
literatures (Anon, 1980; Onifade, 1993). Lower serum protein values below normal recommendations were 
reported to be indications of hypoproteinemia (Altman, 1979) and alteration in protein metabolism (Iyayi and 
Tewe, 1998). The concentration of total serum protein at any given time is a function of the nutritional status, 
water balance and state of health of the animal (Jain, 1986).  Serum globulin concentration of the rabbits also 
followed similar trend with total serum protein values. Values obtained for serum albumin in the current study 
lied within the normal range reported for healthy rabbits (Anon, 1980). 
 
Rabbits fed diets containing low fibre + optimum DE, optimum fibre + optimum DE, optimum fibre + high DE, 
optimum fibre + optimum DE and high fibre + optimum DE showed high serum cholesterol concentration values 
than the normal range reported by Anon (1982). This implied good nutritional status and health. Low serum 
cholesterol levels have been reported under conditions of protein and energy malnutrition (Madden and Whipple 
1940). Animal fed poor plane of nutrition metabolize their fat and free fatty acids to meet their energy 
requirements resulting in high turnover of cholesterol and a resultant fall on plasma cholesterol levels. Serum 
enzyme values obtained in this study also lied within the normal range (Anon, 1980). The fact that serum 
creatinine concentration were not influenced by dietary treatment showed that there was no muscle wastages as 
creatinine levels have been directly related to muscle volume and activity (Rajman et al., 2006). 
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5.0 Conclusion 
The result of this study showed that feeding of low fibre diets to rabbits irrespective of DE level resulted in 
increased incidence of transitory diarrhoea and high morbidity. High fibre diets in rabbit production favoured 
improved health status with no deleterious effect on the haematological indices and serum biochemistry.  

 

References 
Altman, R.B. 1979. Avian Clinical Pathology, Radiology, Parasitic and Infectious Diseases. Proceedings of 
American Animals Hospital Association. South Bend, IN.  
 
Anon, I. 1980. Guide to the care and use of experimental animals. Vol.1. Canadian Council on Animal Care, 
Ottawa, Ontario, Canada. pp. 85-90. 
 
Baker, F.J. and Silverton, R.E. 1985. Introduction to Medical Laboratory Technology. Butterworth and Co. 
publishing Company. pp. 523 – 531.  
  
Benjamin, M.M. 1978. Outline of Veterinary Clinical Pathology, 2nd edition, lowa State University Press, lowa, 
U.S.A. pp. 35-105.  
 
Bennegadia, N., Gidenne, T. and Licois, D. 2001. Impact of fibre deficiency and sanitary status on non-specific 
enteropathy of the growing rabbit. Animal Research. 50: 401–413. 
 
 
Bennegadi-Laurent, N., Gidenne, T. and Licois, D. 2004. Nutritional and sanitary statuses alter postweaning 
development of caecal microbial activity in the rabbit. Comparative Biochemistry and Physiology. 139: 293–300. 
 
Bonsnes, R. and Tausslay, H.H. 1945. Colorimetric determination of creatinine by Jaffe Reaction, Journal of 
Biochemistry. 158: 581-591. 
 
Church, J.O., Judd, J.J., Young, C.W., Kebay, J.L. and Kim, W.W. 1984. Relationship constituents and specific 
serum clinical components of subjects eating self-selected diets. American Journal of Clinical Nutrition. 40: 
1338-1344.  
 
Ewuola, E.O. and Egbunike, G.N. 2008. Haematological and serum biochemical response of growing rabbit 
bucks fed dietary fumonisin B1. African Journal of Biothechnology. 7(23): 4304-4309. 
 
Fortun-Lamothe, L. and Boullier, S. 2007. A review on the interactions between gut microflora and digestive 
mucosal immunity. Possible ways to improve the health of rabbits. Livestock Production Science. 107: 1–18. 
 
Fraser, C.M. and Mays, A. 1986. The Merk Veterinary Manual. A handbook of Diagnosis, Therapy and Disease 
and Prevention and Control for the Veterinarian. 6th Edition. Merck and Co, Inc. Rahway, New Jersey, U.S.A.  
pp 1271-1273 
 
Garcia, J., Carabano, R. and de Blas, C. 1999. Effect of fibre source on cell wall digestibility and rate of passage 
in rabbits. Journal of Animal Science. 77: 898–905. 
 
Gidenne, T. and Licois, D.  2005. Effect of a high fibre intake on the resistance of the growing rabbit to an 
experimental inoculation with an enteropathogenic strain of Escherichia coli. Animal Science. 80: 281–288. 
 
Gidenne, T., Mirabito, L., Jehl, N., Perez, J.M., Arveux, P., Bourdillon, A., Briens, C., Duperray, J. and Corren, E. 
2004. Impact of replacing starch by digestible fibre, at two levels of lignocellulose, on digestion, growth and 
digestive health of the rabbit.  Animal Science. 78: 389–398. 
 
Gidenne, T., Pinheiro, V. and Falc˜ao-e-Cunha, L. 2000. A comprehensive approach of the rabbit digestion: 
consequences of a reduction in dietary fibre supply. Livestock Production Science. 64: 225–237. 
 
Harper, H.A. 1971. Review of Physiological Chemistry, 13th edition. Lange Medical Publication. p. 203 
INRA. 1989. Alimentation des animaux monogastriques: port, lapin, volailles. 2nd edition, INRA publication, 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.3, No.19, 2013 

 

83 

Paris. 
 

 
Iyayi, E. and Tewe, O.O. 1998. Serum total protein, urea, and creatinine levels as indices of quality of cassava 
diets for pigs. Tropican Veterinarian. 16: 59-67. 
 
Jain, N.C. 1986. Schalm's Veterinary haematology. 4th edition. P Lea & Febiger. Philadelphia. Pp 63-70. 
 
Karesh, W.B. and Cook, R.A. 1995. Application of veterinary medicine to in situ conservation.  Oryx. 29: 244-
252. 
 
Kohn, R.A. and Allen, M.S. 1995. Enrichment of proteolitic activity relative to Nitrogen in preparation from the 
rumen for in vitro studies. Animal Feed Science Technology. 52(1/2): 1-14. 
 
Lebas, F. 1991. Alimentation pratique des lapins en engraissement. Cuniculture. 118: 273- 281.  
 
Madden, S.C. and Whipple, G.W. 1940. Plasma proteins: their source, production and utilization. Physiology 
Review. 20: 194-217. 
 
Nicodemus, N., Pérez-Alba, L., Caraba˜no, R., De Blas, C., Badiola, I., de Rozas, A.P. and García, J. 2004. 
Effect of level of fibre and level of ground of fibre sources on digestion and ileal and caecal characterization of 
microbiota of early weaned rabbits. Proceedings of the 8th World Rabbit Congress, Puebla, Mexico, Pp. 143. 
 
Odunsi, A.A. 1991. Nutritive value of cocoa bean meal for broiler and egg type pullets. A PhD Thesis submitted 
to the Faculty of Agriculture and Forestry, University of Ibadan. Pp 45-48 
 
Onifade, A.A. 1993. Comparative utilization of three dietary fibre sources by broiler chickens. Ph.D Thesis 
submitted to the Department of Animal Science, University of Ibadan, Nigeria. Pp 60-61 
 
Peter, T., Biamonte, G.T. and Doumas, B.T. 1982. Protein in serum, urine and cerebrospinal fluids; Albumin in 
serum. In: Selected method of clinical chemistry. Volume 9. Paulkner, W.R., Meites, S., (Eds). American 
Association for clinical chemistry, Washington, D.C. 
 
Pinheiro, V. and Gidenne, T. 1999. Impact of a fibre deficiency on zootechnical performances, caecal 
development and composition of the ileal content in the growing rabbit. In: Perez, J.M. (Ed.), 8 ème J. Rech. 
Cunicoles Fr., 9–10 juin, Paris, ITAVI Publication., Paris, France, Pp. 105–108. 
 
Pinheiro, V., Guedes, C.M., Outor-Monteiro, D. and Mourao, J.L. 2009. Effects of fibre level and dietary 
mannanoligosaccharides on digestibility, caecal volatile fatty acids and performances of growing rabbits. Animal 
Feed Science and Technology. 148: 288-300. 
 
 
Rajman, M., Jurani, M., Lamosova, D., Macajova, M., Sedlackova, M., Kostal, L., Jesova, D. and Vyboh P. 2006. 
The effects of feed restriction on plasma biochemistry in growing meat type chickens (Gallus gallus). 
Comparative Biochemistry and Physiology. 145: 363-371. 
 

Schalm, O.W., Jain, N.C. and Caroll, E.J.  1975. Veterinary Haematology. 3
rd 

Edition. Lea and Febiger, 
Philedelphia, U.S.A.  p. 807. 
 
SPSS. 1997 Statistical Package for Social Science, Base Application Guide 7.5.SPSS, Chicago, U.S.A.   
Tavares-Dias, M., Oliveira-Ju´nior, A. and Marcon, J.L. 2008. Methodological  limitations of counting total 
leukocytes and thrombocytes in reptiles (Amazon turtle, Podocnemis expansa): An analysis and discussion. Acta 
Amazonica. 38: 159–163. 
 
Wootton, T.D. 1964. Micro analysis in medical biochemistry, 4th edition. Churchill Ltd, London. Pp 90 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.3, No.19, 2013 

 

84 

 
 
 

 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.3, No.19, 2013 

 

85 



Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 

ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 

Vol.3, No.19, 2013 

 

86 

 



This academic article was published by The International Institute for Science, 

Technology and Education (IISTE).  The IISTE is a pioneer in the Open Access 

Publishing service based in the U.S. and Europe.  The aim of the institute is 

Accelerating Global Knowledge Sharing. 

 

More information about the publisher can be found in the IISTE’s homepage:  

http://www.iiste.org 

 

CALL FOR JOURNAL PAPERS 

The IISTE is currently hosting more than 30 peer-reviewed academic journals and 

collaborating with academic institutions around the world.  There’s no deadline for 

submission.  Prospective authors of IISTE journals can find the submission 

instruction on the following page: http://www.iiste.org/journals/   The IISTE 

editorial team promises to the review and publish all the qualified submissions in a 

fast manner. All the journals articles are available online to the readers all over the 

world without financial, legal, or technical barriers other than those inseparable from 

gaining access to the internet itself. Printed version of the journals is also available 

upon request of readers and authors.  

MORE RESOURCES 

Book publication information: http://www.iiste.org/book/ 

Recent conferences:  http://www.iiste.org/conference/ 

IISTE Knowledge Sharing Partners 

EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 

Archives Harvester, Bielefeld Academic Search Engine, Elektronische 

Zeitschriftenbibliothek EZB, Open J-Gate, OCLC WorldCat, Universe Digtial 

Library , NewJour, Google Scholar 

 

 

http://www.iiste.org/
http://www.iiste.org/journals/
http://www.iiste.org/book/
http://www.iiste.org/conference/

