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ABSTRACT

The aim of this work was to study the effect ofrgasing levels of-glucans (Fiboseél) in rabbit feed

by measuring rabbit performances and mortality fi@snto 63 days of age. Six experimental diets
were formulated with increasing levelsfflucans (0, 50, 100, 150, 200 and 250 ppm of Ehds
The trial was performed at the Fattening Rabbitt&Jfriom the Nutreco Poultry and Rabbit Research
Center facilities. To avoid any disturbance or iifgence due to mortality on rabbit performance
analyses, the effect of increasing levels fglucans on rabbit performances was studied in
individually housed rabbits, while their effect orortality was studied in collectively housed rabbit
On individually caged rabbits 7, 5, 5, 4, 4 and#hits died, respectively, for the control diet aliwts
containing 50, 100, 150, 200 and 250 ppm of Fikds®erformances of individual housed rabbits
showed that animals fed diets containing 100 ar@@igidn of Fibosél reached 9.4, 13.5 and 14.3%
higher body weight at 63 days, weight gain and fetake, as average, respectively, than rabbits fed
the control diet. In the group-housed rabbits, gnificant effect of Fibosé&l on body weight and
weight gain was also detected. In this group ofrafs, rabbits fed diets containing 50 and 150 ppm o
Fibosell showed a 5.5 and 9.8% higher body weight and wejgim, as average, respectively, than
rabbits fed the control diet, while rabbits fed thet of 100 ppm of Fibosél showed an intermediate
value of both parameters among these diet. Althaughificant differences were not detected, lower
mortality rate was obtained in rabbits fed diettagmng 150 ppm of FibosEl than rabbits fed the
control diet (11 vs. 20 dead rabbits, respectivelfierefore, the use of Fiboseht 150ppm in rabbit
diets could be recommended as it improved rablotvtr performances and seems to decrease
mortality rates. Further research with Fibaselill be carried out to corroborate these findings.
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INTRODUCTION

In late 1996, a severe digestive disease, knoweagpizootic Rabbit Enteropathy (ERE), appeared in
fattening domestic rabbits aging 6-14 weeks. Algtothe etiological agent has not been identified
yet, several researchers have shown the bactericmam-@ositive Clostridium perfringens to be
involved in the development of ERE (Le Normaetdal, 2003; Dewréeet al, 2003; Marlieret al,
2003; Marlieret al, 2006; Szalcet al, 2007). This digestive syndrome is highly letiia0-80%
mortality) and has become the main cause of muytiirabbit farming. This fact joined to the total
withdrawal of antibiotics as growth promotors i thuropean Union, has led to seek for alternatives
or replacement strategies i) to control enteriddréal diseases by the maintenance of gastrointsti
ecosystem or ii) to boost animals’ immune systdfnamn the different existing alternativglsglucans
due to their immunostimmulatory properties coulccbasidered a good strategy to decrease mortality
and safeguard animal performances. The benefifsghficans, especially the decrease in mortality
and the increase of growth performance, have bbsareed in swine and poultry (Cheeal, 2006;
Huff et al, 2006; Liet al, 2006) and aquaculture (Robertsenal, 1990). However, its effect on
rabbit performances and mortality has not beeedeséfore.
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The aim of this work was to study the effect ofrgasing levels of-glucans (Fibosél) in rabbit feed
by measuring rabbit performances and mortality fB5mo 63 days of age.

MATERIALS AND METHODS

Diets

Six experimental diets were formulated with incregdevels off-glucans (Fibosél) supplied by
Trouw Nutrition International-Feed Ingredients,blitg, The Netherlands. The Fibdsesupplement

is highly exposed and activat@el,3-1,6-glucans isolated from cell wall of a sédelcyeast strain and
processed through an exclusive extraction and aativ procedure optimizing their exposure and
therefore, recognition by macrophages receptors.

All the experimental diets were formulated to benigtritive and to meet or exceed the nutrient
requirements of growing rabbits (De Blas and Maté898). Diets were formulated with higher than
recommended CP levels as it has been observed thigh nitrogen flow at the end of the small
intestine (and therefore entering into the caecumgyeases mucoid enteropathy incidence and
proliferation of pathogenic bacteria as Clostridiperfringens (De Blast al, 1981; Gutierreet al.,
2003; Chamorreet al., 2004, 2005). Fibosel was added to the feed at different doses (0, 60, 1
150, 200 and 250 ppm). The ingredient compositioth ehemical analysis of the diets is shown in
Table 1. Diets were pelleted and animals were gackfibitum access to feed and water during all the
experiment. Neither feed nor drinking water weralivated with antibiotics.

Table 1 Ingredient and chemical composition of the expenitakdiets (%)

A B C D E F
Ingredients:
Wheat Bran 25.706 25.701 25.696 25.691 25.686 25.681
Barley 28.961 28.961 28.961 28.961 28.961 28.961
Sunflower meal, 36% CP 16.725 16.725 16.725 16.725 16.725 16.725
Alfalfa meal, 16% CP 24.084 24.084 24.084 24.084 .0241 24.084
Soybean oll 2.500 2.500 2.500 2.500 2.500 2.500
Sodium chloride 0.500 0.500 0.500 0.500 0.500 0.500
Calcium carbonate 1.000 1.000 1.000 1.000 1.000 01.00
L-Lysine 0.025 0.025 0.025 0.025 0.025 0.025
Mineral-vitamin premix 0.500 0.500 0.500 0.500 0.500 0.500
Fibosel - 0.005 0.010 0.015 0.020 0.025
Chemical composition
Dry matter 91.89 91.89 92.17 92.14 92.31 92.14
Crude protein 18.45 18.37 18.51 18.51 18.38 18.56
Starch 11.58 11.06 12.53 12.20 12.06 12.66
Ash 7.40 7.49 7.56 7.54 7.60 7.57
Crude fibre 13.30 12.81 12.70 12.84 12.96 12.40
Neutral detergent fibre 33.61 32.98 32.48 32.21 932. 32.45
Acid detergent fibre 17.06 17.55 18.11 17.86 16.90 17.46
Acid detergent lignin 4.67 4.90 5.54 4.98 4.58 4.54

T Premix supplyed by Trouw Nutrition Espafia S.A. (MadSpain): mineral and vitamin composition (mgtkigt): Mg, 290;
Na, 329; S, 275; Co, 0,7; Cu, 10; Fe, 76; Mn, 20, 29,2; I, 1,25; Choline chloride, 250; Riboflavi,Niacin, 20; Vitamin
Bs, 1; Vitamin K, 1; Vitamin E, 20 1U/kg; Thiamine; Vitamin A, 8375 IU/kg, Vitamin B, 750 IU/kg,

Animals and experimental design

Eight hundred and forty New Zealand x Californiaablits (originating from strains genetically

improved at the Universidad Politécnica of Valencgpain) were assigned at random to the
experimental treatments at 35 days of age with animg weight of 849 + 154 g. All trial was

performed at the Fattening Rabbit Units from thetrBlto Poultry and Rabbit Research Center
facilities. In Experiment 1,240 rabbits were houswtividually in flat-deck cages measuring 35 x 46
x 30 cm high. In Experiment 2,600 rabbits were grbapsed in 120 polyvalent cages (3800x 30
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cm). Growth rate, feed intake and mortality wereorded from 35 to 63 days of age. Heating and
forced ventilation systems allowed the building penature to be maintained at 19 + 4°C in the two
trials. Rabbits were handled according to the jpies for the care of animals in experimentation
published by the Spanish Royal Decree 1201/2005.

Chemical analyses

Chemical analysis of the diets was made using theegures of Association of Official Analytical
Chemists (2000) for dry matter (930.15), ash (928.Dumas N (968.06), ether extract (920.39),
crude fibre (978.10), sugars (974.06) and starfb.(d). Contents of NDF, ADF and acid-detergent
lignin were determined according to the sequentethod of Van Soest al (1991).

Statistical analysis

Data were analyzed as a complete random design lew#tl of Fibosell as the main source of
variation and the initial body weight at 35 daysagfe as a covariate by using the General Linear
Model (GLM) procedure of SAS (1990). Mean comparsamong diets were made by using a t-test.

RESULTS AND DISCUSSION

To avoid any disturbance or interference due tatatity on rabbit performance analyses, the efféct o
Fibosel inclusion (from 0 to 250 ppm) on rabbit performasavas studied in individually housed
rabbits (Table 2) while its effect on mortality wstsidied in collectively housed rabbits (TableGin
individually caged rabbits 7, 5, 5, 4, 4 and 4 iabbied, respectively, for diet A, B, C, D, E aRd
From 35 to 63 days of age, a significant effecFitiosel] on body weight (BW), daily weight gain
(DWG) and daily feed intake (DFI) was detected. Iitsbfed diets C and D (100 and 150 ppm of
Fibosell, respectively) showed a 9.4, 13.5 and 14.3% hi@wg;, DWG and DFI, as average,
respectively, than rabbits fed the control dietblRes fed diets B, E and F (50, 200 and 250 ppm of
Fibosell, respectively) reached intermediate values ofB\WWG and DFI among the control diet
and the diets C and D.

Table 2 Effect of diet on performance of individually eafyrabbits

Treatment (Fibosél ppm)

Mean SEM P
A (0) B (50) C(100) D (150) E(200) F(250)
BWes, 0 1910b 2053ab 2087a 2093a 2029ab  2013ab 2031 2 50.0.010
DWG, g/d 40.5b 44.6ab 45.9a 46.1a 44.5ab 423ab 0 44. 1.79 0.041
DFI, g/d 94.4b 106.6ab 108.4a 107.4a  105.9ab  99.0ald03.7 4.27 0.024
FCR 2.334 2.399 2.366 2.320 2.376 2.367 2.360 0.0320.379

BWjg3.body weight at 63 days , DWG: daily weight gain;|Ddaily feed intake; FCR: feed conversion ratio

Results of group-housed rabbits are presentedbieTa In terms of performances, it should underlin
that rabbits individually housed showed a 5.4, @D,and 10% higher B¥YY DWG, DFI and feed
conversion ratio (FCR), as average, respectivlin trabbits collectively housed. These differences
can be explained by the higher stocking densityhefgroup-housed rabbits respect to the indiviguall
housed ones (26.2 vs. 12.3 k§/mespectively). In the group-housed rabbits, aifigant effect of
Fibosell on BWs; and DWG was also detected. Rabbits fed diets B@an&0 and 150 ppm of
Fibosel, respectively) showed a 5.5 and 9.8% highersB&d DWG, as average, respectively, than
rabbits fed the control diet. Rabbits fed dietsECand F (100, 200 and 250 ppm of Fibasel
respectively) reached intermediate values ofsB#d DWG among the control diet and the diets B
and D. Attending to the mortality rates, althougingicant differences were not detected, rableis f
D-diet showed lower mortality rate than rabbits fde control diet (11 vs. 20 dead rabbits,
respectively).
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Table 3 Effect of diet on performance of group-caged rtsbb

Treatment (Fibosél ppm)

ean SEM P
A (0) B(50) C(100) D (150) E(200) F (250)
BWes, 0 1852b 1956a 1913ab 1955a 1931ab  1946ab 1926 1 35. 0.022
DWG, g/d 38.8b 42.6a 41.0ab 42.6a 41.7ab 42.2ab 5 41. 130 0.022
DFl, g/d 83.8 91.7 86.4 92.2 91.0 87.7 88.8 3.28 099.
FCR 2.168 2.150 2.117 2.155 2.187 2.061 2.139 0.553 0.568
Mortality, % 19.5 19.9 175 11.4 16.2 17.4 17.0 44.7 0.402

BW4s3.body weight at 63 days, DWG: daily weight gain; Dérily feed intake; FCR: feed conversion ratio
CONCLUSIONS

The use of FibosEl at 150 ppm in rabbit diets could be recommendeil iagroves rabbit growth
performances and seems to decrease mortality Faigber research with Fibogewill be developed
to corroborate these findings.
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