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Abstract

A total of 32 weaned rabbits (56 days old; 586 +3@ body weight) were selected to investigateffext

of dietary growth promoters on the growth perforrmannutrient digestibility and carcass charactddst

of rabbits. The rabbits were randomly assignedatar fdietary treatments (n = 8) including a basaédi
(control), diet 2 (prebiotics: Biotronft; 4kg/ton), diet 3 (probiotics: BiovetyC 500g/ton) and diet 4
(Symbiotic: Biotroni€, 4kg/ton and Biov&tYC, 500g/ton) in a 12-week feeding trial. Bodyghei(BW),
daily weight gain (DWG), daily feed intake (DFI)dafeed conversion ratio (FCR) of individual rabbits
were monitored throughout the experimental perleekd and faecal samples were collected and analyzed
for nutrient digestibility at the last week of thgperiment. Five rabbits per treatment were euthaghifor
carcass characteristics at the end of the feediiad. fThe supplementation of prebiotics and synib#to
rabbit diets significantly (P<0.05) increased th8W, DWG and FCR compared to probiotic diet and the
control. However, the daily feed intake was nonsigantly affected among the dietary treatmentse T
nutrient digestibility of the rabbits was signifittly (P<0.05) influenced by the dietary treatmerfhere
were significant (P<0.05) differences in the dryttag crude protein, crude fibre, ash, ether extramd
nitrogen free extracts among the dietary treatmefitse addition of growth promoting additives had no
significant effect on the carcass characteristieasured except the right arms of the experimeatabits.
The results suggest that the prebiotic and symb®ipplementation can be alternated as natural gnow
promoter in antibiotic free rabbit diets. This wiinhance growth performance by increasing nutrient
digestibility of rabbits.
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Introduction such as nutritional, environmental and
Gastro-intestinal tract disorders,social stresses, which can cause depressed
infections and diarrhoea increase at thgrowth  performance, nutrient mal-
time of weaning in young rabbits. Thisabsorption and high incidence of diarrhoea
causes large economic losses in the rablfiledemann and Jensen, 2004; Yeaml.,
industry. Weaning is a critical stage for006). Weaning is a complex step
rabbits because of alternations innvolving dietary, environmental, social
gastrointestinal tract architecture an@nd psychological stresses which interfere
function as well as changes in adaptindeeply with feed intake, GIT development
enteric microbiota and immune responseand adaptation to the weaning diet (Pluske
(Boudry et al., 2004; Maoet al., 2005). etal.,1997).
Rabbits can be affected by weaning stress,
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Despite increasing knowledge incontamination and improve the immune
gut morphological changes in youngesponse in the livestock (Huared al.,
rabbits (Chiowet al.,1994; Yu and Chiou, 2004). Prebiotics are defined as non-
1997; Sabatakoet al, 1999; Gutiérrezt digestible feed ingredients that beneficially
al., 2002) difficulties subsist to evaluate affect the host by selectively stimulating
the respective roles of intrinsic factors sucthe growth and activity of one or a limited
as age and extrinsiactors such as feed.number of bacteria in the colon.
However, the understanding of the gu€Consumption of functional
maturation is essential tdetermine the oligosaccharides has been shown to
nutritional requirements of young rabbitsmprove the growth performance and
around weaning. Nutrition is an importanenhance host health status (Gibson and

factor in growth as it enhances the genetiRoberfroid, 1995). Certain
makeup and expression, resulting imligosaccharides, including galacto-
maximum growth most especially wheroligosaccharide, mannan-oligosaccharide,
supplemented with antibiotics as growtlthito-oligosaccharide or fructo-

enhancer or promoter. Antibiotics, asligosaccharide may improve growth
growth  promoter and  therapeuticperformance in rabbits (Davet al., 2004;
medicines to decrease the susceptibility tdliguel et al.,2004). Probiotics are defined
infectious disease, have been widely useab “a live microbial feed supplement which
in animal production for many yearsbeneficially affects the host animal by
(Fuller, 1992; Barton, 2000). Theimproving its intestinal balance” (Fuller,
European Union Commission banned th&989). Most organisms used in probiotics
use of antibiotics as a growth promoter imre strains of gram positive bacteria of the
animal diet (EUC, 2005), because of issuagenera. Bacillusg. subtilig, Enterococcus
with bacterial antibiotics resistance andE. faeciun), Lactobacillus (.
antibiotic chemical residue in animalacidophilug, Bifidobacteria B. lactig,
products which may cause problems foBtreptococcusy. infanariuy, some yeasts
human health (Bach, 2001; Smiét al., or fungi such a&accharomyces cerevisae
2002). Many alternatives in the use offhe probiotics mode of action is by
antibiotics have been suggested such &sompetitive exclusion”. Symbiotics are
prebiotics, probiotics, symbiotics, mixtures of prebiotic and probiotic
enzymes, certain organic acids, essenti@bibson and Roberfroid, 1995) which work
oils, acidifiers and modifiers of microbial by additive or synergistic effects. With the
activities (Turner et al.,, 2001) for above in mind, this prompted the design of
investigation. this experiment to investigate growth
The use of prebiotics and probioticperformance and nutrient digestibility of
are promising approaches that haveabbits fed dietary prebiotics, probiotics
potential to reduce enteric diseases iand symbiotics.
livestock and enhance their productivity.
These substances have been proposedMaterials And Methods
assist in the prevention of carcas&xperimental plan and feeding trial
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Thirty-two weaned rabbits (56 days oldPrebiotics used was Biotroffic which
mean weight, 586+60.31g) were procuredontains  fructo-oligosaccharide and
from a commercial rabbit farm at Iwo roadprganic acids. Probiotics used was
Ibadan, Nigeria for the experiment. All theBiovet®-YC which containd.actobacillus
rabbits were housed in individual wooderacidophilus (45,000 million  cfu),
cages (55cm x 40cm x 40 cm) during th&accharomyces  cerevisiae (125,000
12-week experimental period. The rabbitsillion cfu), andSaccharomyces boulardii
had access to water and fead-libitum (30,000 million cfu), alpha amylase, and
twice daily at 08.00h and 16.00h. The&sea Weed powder. The diets were
rabbits were randomly assigned to 4ormulated to meet the nutrient
dietary treatments in a completelyrequirements of rabbits recommended by
randomized design. Four diets werdlRC (2000) and contained no antibiotics
formulated including the control (basal(Table 1). Weekly body weight changes
diet), diet 2 (prebiotics: Biotronfc at and daily feed intake of individual rabbit
4kglton), diet 3 (probiotics: Biov&tYC at were monitored during the experimental
500g/ton) and diet 4 (symbiotics: theperiod. Feed conversion ratio was
combination of both Biotronft and estimated from dry matter intake and
Biovet®-YC at recommended rate above)weight gain.

Table 1: Gross composition (%) of experimental dies for growing rabbits.

Treatments/Diets

Ingredients(%) 1(control) 2(prebiotics*) 3(probiotics**) 4(symbiotics***)
Maize 30.0 30.0 30.0 30.0
Soybean meal 25.0 25.0 25.0 25.0
Wheat offal 9.0 9.0 9.0 9.0
Rice husk 30.0 30.0 30.0 30.0
Fish meal 3.0 3.0 3.0 3.0
DCP 2.0 2.0 2.0 2.0
Salt 0.5 0.5 0.5 0.5
Premix 0.45 0.45 0.45 0.45
Lysine 0.05 0.05 0.05 0.05
Total 100 100 100 100
calculated nutrients

Digestible energy 2744 2744 2744 2744
(kcal/kg)

Crude Protein (%) 16.19 16.19 16.19 16.19
Crude fibre (%) 10.18 10.18 10.18 10.18

*Prebiotics (Biotronic®) inclusion rate at 4kg/toffProbiotics (Biovet®-YC) inclusion
rate at 500g/ton, ***symbiotic: Prebiotics (Biotma®) + Probiotics (Biovet®-YC) at
normal inclusion rate. DCP- Dicalcium phosphate
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Nutrient digestibility

During the last week of the experimentCarcass characteristics

faecal droppings from each animal wer&ive rabbits per treatment were selected,
collected, weighed, mixed and aliquotdasted over night, stunned and euthanized
were taken daily. The daily aliquots andat the end of the feeding trial for carcass
the respective feed samples for eachvaluation. Each animal was skinned,
animal were oven-dried in an air-eviscerated and cut to various body parts
circulating oven at 10& for 24 hours (to or regions (head, neck, chest, loin, arms
determine their dry matter contents) foand legs) and weighed.

further analyses. The chemical

compositions of the experimental dietStatistical analyses

(Table 2) and faecal samples collectedihe design used for this experiment is a
which were used to calculate the appare@ompletely Randomized Design (CRD).

digestibility of dry matter (DM), organic The data collected on performance indices,
matter (OM), crude protein (CP), ethenutrient  digestibility @ and  carcass

extract (EE), crude fibre (CF), ash anaharacteristics were subjected to statistical
nitrogen-free  extract (NFE), wereanalysis using analysis of variance
determined by the method of AOACprocedure of SAS (1999).

(2001).

Table 2: Proximate composition (g/100g DM) of exp@&nental diets for growing
rabbits.

Treatments
Parameter 1 (Control)  2(Prebiotics) 3(Probiotics) 4(Symbiotics)

Dry Matter 87.47 89.14 88.08 88.62
Crude Protein 18.16 18.97 18.73 19.31
Crude Fibre 12.64 13.72 12.81 12.98

Ash 12.05 12.51 12.31 12.42
Ether Extract 11.62 11.80 11.71 9.99
Nitrogen Free Extract 45.53 43.14 44 .44 45.30
Results And Discussion significantly (P<0.05) higher than those

Growth indices of rabbits fed that fed probiotic and the control diets.
dietary prebiotics, probiotics and symbioticThe daily feed intake was not significantly
supplements are as shown in Table 3. Adifferent among the dietary treatments.
the growth parameters examined weréhere was a trend of improvement in
significantly (P<0.05) influenced by theoverall final live weight, daily weight gain
dietary treatments except the daily feednd feed conversion ratio between the
intake. The final live weight, daily weight treatment groups and the control group in
gain and feed conversion ratio of rabbitshis study. The significant increase in the
fed prebiotic and symbiotic diets werefinal live weight and daily weight gain of
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rabbits fed prebiotic and symbiotic dietdound no effect on growth rate of rabbits
was in agreement with the findings offed probiotic diet as evidence in this study.
Pirayet al.(2007) who reported significant The increase in the body weight gain of
increase in body weight gain in broilersbroilers fed probiotics reported by Midilli
receiving diets supplemented withand Tuncer (2001) was at variance with the
prebiotics. At variance to this result wasesult observed in this study. Aguiler al.
the finding of Peeteret al. (1992) who (1996) also reported a possible effect of
observed that gluco-oligosaccharides digrobiotics on growth rate of rabbits
not effect any significant differences inwithout any effect on feed conversion ratio
treated rabbits compared to the controtompared to the control diet.

Lebas (1996) and Mouraet al., (2004)

Table 3: Performance of rabbits fed dietary prebioics, probiotics and symbiotics

Treatments
Parameter 1(Control) 2(Prebiotics) 3(Probiotics) 4(Symbiotics) SEM
Initial live weight (g) 587.00 586.00 585.00 585.00
Final live weight (g) 1710.00 1810.71 1708.00 1824.27 102.7
Daily weight gain (g) ~ 13.37 14.58 13.37 14.75 0.62
Feed intake (g) 94.70 95.27 94.47 97.37 3.10
Feed conversion ratio 708 6.53 7.07 6.60 0.17

a, b : mean in the same row with different supgutsare significantly (P<0.05) different.
SEM : Standard error of mean.

Under commercial condition, thesporogenesat 100mg/kg in commercial
combination of prebiotics and probiotics irbroiler feed has been reported to increase
broiler diet have been shown to increaseody weight gain and improved feed
daily weight gain and feed efficiency thanconversion ratio in broiler chicks during 0
feeding only prebiotic or probiotic which— 6 weeks of age (Paneé# al., 2005). The
corroborates the result with symbiotic dieaddition of probiotic at 50g/100kg feed in
observed in this study. Probioticsbroiler mash significantly increase growth
containing lactic acid bacteria lowers thgerformance (Gohain and Sapcota, 1998).
intestinal pH due to production of lacticLive yeast culture . cerevisiag plus
acid and organic acid while cells adhere tlactic acid producing bacteria L.(
intestinal cell wall and preventacidofilus and S. faeciujm was
colonization by pathogens. Probioticsupplemented in broilers (1kg/tonne) and
microbes stall competition for nutrientresults showed improved weight gain and
with pathogenic bacteria. Probiotics andeed conversion. With laying hens,
prebiotics suppresses the growth odfctobacilli resulted in an improved egg
pathogenic microorganisms in the intestinproduction and feed efficiency (Mohaat
and increases the growth rate and feeal., 1996) contrary to the observation with
conversion efficiency. The inclusion &f probiotics in this study probably because
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of the strains, composition and dosage dafiet (75.873%) compared to those fed
the Biovef-YC used as probiotics. Similarcontrol diet (70.87%) and probiotic diets
results in line with the finding in this study(69.92%). The crude fibre was
for probiotics were reported by Gohain andignificantly (P<0.05) higher in rabbits fed
Sapcota (1998) and for prebiotics by Simthe probiotic diet (52.79%) compared to
and Sefton (1999). those fed control diet (15.45%) while those
In contrary to non significant fed the symbiotic (28.09%) and prebiotic
differences in feed intake among th€34.13%) diets were statistically the same.
dietary treatments, dietary probiotics andhe ash was significantly (P<0.05) higher
prebiotics (Sanchez and Ayaya, 1998) hava rabbits fed symbiotics diet (49.01%) and
been shown to increase feed intake. Warobiotics diet (48.58%) compared to those
hypothesized that dietary supplementatiofed control diet (34.15%) or probiotics diet
of lactobacillus based probiotics would27.20%). The ether extract was
help the beneficial microflora by significantly (p<0.05) higher in rabbits fed
stimulating the good microflora or bythe probiotics diet (75.320%) compared to
adding beneficial microbes in the gut. Thishose fed control diet (63.493%) while
might improve gut health and in that aspe¢hose fed the prebiotic (69.14%) and
indirectly cause an increase feed intakesymbiotic (65.57%) diets were statistically
Heugtenet al. (2003) reported that dietarysimilar. The nitrogen free extract of rabbits
supplement  with  probiotics  couldfed symbiotics (73.323%) and probiotics
potentially alter gut microflora by (66.25%) diets were significantly (P <0.05)
selectively stimulating growth of beneficialhigher than those fed control (56.95%) and
bacteria while suppressing the growth oprebiotics (41.45%) diets. The effect of
pathogenic bacteria. prebiotics and probiotics on digestibility
The nutrient digestibility of rabbits has not been seriously addressed by
fed dietary prebiotics, probiotics andresearchers. In the trial of Yamaei al.
symbiotics supplement is as shown i(1992), lacto-sacc (a complex product
Table 4. The nutrient digestibility of thecontaining micro-organisms percentage
rabbits were significantly  (P<0.05)Lactobacillus acidophilus, Streptococcus
influenced by the dietary treatments. Therlaecium and yeasts percentage but also
were significance (P<0.05) differences irenzyme activities percentage protease,
the dry matter, crude protein, crude fibregellulases, amylase) improved crude fibre
ash and ether extract among the dietadigestibility at 8 and 12 weeks. Ambet
treatments. The dry matter wasal. (2004) worked with Lact-A-Bac
significantly (P<0.05) higher in rabbits fed(Lactobacillus acidophilys and reported
the symbiotic (61.26%) and prebiotics dieimprovement in the digestibility of energy
(60.83%) compared to those fed probioticand of most analytical fractions (dry
diet (55.07%) and the control dietmatter, crude protein, ether extract)
(53.83%). The crude protein wasncluding crude fibre which corroborates
significantly (P<0.05) higher in rabbits fedthe results obtained in this study. However,
the prebiotic diet (75.93%) and symbioticGippert et al. (1992) and Luickeet al.
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(1992) found no effect of these growtHindings of different researchers may be
promoters on nutrient digestibility inrelated to the doses of probiotics and
rabbits. prebiotics applied, animal species and
The carcass characteristics oftudy population (e.g. in age, weight or
rabbits fed dietary prebiotics, probioticdreed), strains of microorganism used and
and symbiotics supplements are as shovaomposition of diets.
in Table 5. The relative weights of various
carcass characteristics examined were n@bnclusion
statistically significant (P> 0.05) except the In conclusion, the study suggested
right arm which was significantly (P<0.05)that Biotroni€ and symbiotics (Biov&t
influenced among the dietary treatment$fC + Biotronic®) showed a good potential
Similar effect of probiotic and prebiotic onto be used as alternative and natural
carcass characteristics was reported kgrowth promoting additive in antibiotic-
Khan et al. (1992) and Ozturk andfree rabbit diets to improve nutrient
Yidirim, (2005) respectively. A possible digestibility and enhance growth rate in the
explanation for the differences betweemnimals.

Table 4: Nutrient digestibility on rabbits fed dietary prebiotics, probiotics and
symbiotics.

Treatments
Nutrient 1(Control)  2(Prebiotics)  3(Probiotics)  4(Symbiotics) SEM
Dry Matter (%) 53.83 55.06 60.83 61.25 1.87
Crude Protein (%) 70.87 75.93 69.97 75.87 1.75
Crude Fibre (%)  15.45 34.13 52.79 28.08 1.36
Ash (%) 34.18 27.19 48.57 49.0F 1.86
Ether Extract (%) 63.49 69.14" 75.37 65.57 1.78
NFE 56.95" 41.44 66.24 73.37 1.61

a, b : mean in the same row with different supgoteare significantly (P<0.05) different.
SEM : Standard error of mean. NFE-Nitrogen Freedext(%)
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Table 5: Carcass characteristics of rabbits fed diary prebiotics, probiotics and

symbiotics.
Treatments

Parameter 1(Control)  2(Prebiotics) 3(Probiotics) 4(Symbiotics) SEM
Head (Q) 7.65 8.22 8.86 8.17 0.71
Neck (g) 1.82 1.85 1.92 2.18 0.23
Rack (g) 8.51 7.84 8.11 8.08 0.49
Loin (g) 10.85 10.93 11.35 11.81 0.61
Skin (g) 8.63 8.58 8.65 8.44 0.86
Left Legs (Q) 9.05 9.01 8.82 9.27 0.37
Left Arms (g) 3.49 3.39 3.48 3.66 0.20
Right Legs (g) 9.25 9.08 8.66 9.30 0.59
Right Arms (g) 3.5% 3.22 3.72 3.64" 0.14
Carcass weight (g) 47.57 47.46 48.20 48.49 0.98
Slaughtered Weight 1742.0 1754.0 1676.0 1804.0 94.6

@

a, b : mean in the same row with different supguteare significantly (P<0.05) different.
SEM : Standard error of mean.
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