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ABSTRACT

The objective of the present trial was to determihme effect of a thermostable probiotic containing
Bacillus licheniformisandB. subtilison health and production parameters of fattenaigpits from
weaning until slaughter. In a rabbitry with averggpst-weaning mortality of 5-9%, 1680 rabbits in 2
treatment groups (4 weaning batches, 105 cagesgatment, each cage of 8 rabbits) were fed with: a
a basic feedor; b) the same basic feed supplemaritegrobiotic from the % day postweaning (

days of age) up to §8day of age. The rabbits were slaughtered on arageeof 93 days. Clinical
signs, microbiological status (enumeratiorEofcoli andC. perfringensand presence & multocida

and growth performance were recorded for two distfattening periods, growing and finishing. A
significant decrease in mortality of probiotic-tted rabbits when compared to the control ones was
observed during growing and entire fattening peviaflithin these periodg. coliandC. perfringens

— but notP. multocida— were isolated at a lower frequency from probidteated rabbits (P<0.05).
Compared to the control animals, probiotic-treatsubits were 54 g and 123 g heavier at the end of
growing and finishing phases, respectively, and sigdificantly higher average daily gain and better
feed conversion ratio (P<0.05).
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INTRODUCTION

Weaning, a crucial period for all young animals,associated with a lot of stress and increased
sensitivity to diseases. Prevention or control athbpreweaning and post weaning enteric diseases
was shown to be achieved by the incorporation abetics in the feed of the young animals (Kritas
and Morrison, 2005; Berget al, 2005). However, the demand for withdrawal ofildatics from the
feed of farm animals represents a challenge fararebers to explore less harmful alternative ways
particularly on prophylaxis level such as probistitt has been shown that, they may have a growth
promoting activity by competing with harmful gutofl, and stimulating the immune system.
Therefore, they increase resistance to infectigenis (Cross, 2002; O’hara and Shanahan, 2006).
The positive effect of probiotics on the control agfrtain pathogens in animals has been shown in
several studies, where they appear to control ierdeseases associated wikscherichia colior other
enteric pathogens (Aba al, 1995; Kritas and Morrison, 2005; Timmermnetral, 2005).

As in other species, weaned rabbits develop sewrabnditions that may influence their entire
fattening period. The effect of probiotic admington on their health and performance has been
investigated mainly in rabbit farms with high mditiarates throughout the fattening period (13-22%)
where it was found that administration of probistim fattening rabbits had improved growth
performance and morbidity or/and mortality (Kus&sal, 2004; Trocincet al, 2005). However, no
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studies exist regarding the possible relation betwgrobiotic addition and digestive health in ré&bbi
(Fortun-Lamothe and Boullier, 2007). The objectofethe current experiment was to determine the
effect of a thermostable probiotic containimpcillus licheniformisand B. subtilis on health
parameters (mortality, and gut and lung microbig)aand performance (growth rate, feed conversion
ratio) for fattening rabbits from weaning until gignter, reared in a rabbitry with moderate health
status (5-9%).

MATERIALSAND METHODS
Animals and experimental design

The trial was performed in a commercial rabbitrylg#00 does. Weaning of the rabbits took place at
35-38 days of age, and each week 550-650 animais placed in wire fattening cages of 8 animals
until slaughter at 90-93 days of age. A standajldtidark hour pattern of 16L:8D was provided using
artificial illumination to encourage maximum feedtake whereas temperature was maintained
between 18 and 23°C. The flow of fattening rabioitthe farm was continuous. The fattening rabbits
were crosses of New Zealand x California does andc& x New Zealand bucks. Does were
vaccinated for viral hemorrhagic disease.

Feeds

During the regular operation of the farm, a basiedf with crude protein 17%, crude fat 4%, crude
fiber 17%, ash 10%, moisture 12.5% and digestiblergy 10.4 MJ/kg was fed to the rabbits up to
slaughter age. From ten days before weaning until ddys post-weaning, antibiotics
(sulphadiazine/trimethoprim 375/75 ppm and tiama@® ppm) were incorporated in the pelleted feed
in order to keep morbidity and mortality low. Indatibn, 60 ppm Robenidin was included in the
fattening feed as coccidiostat up to 5 days bafmstaughter. Fresh feed was supplied daily.

Experimental substance

BioPlug® 2B (Chr. Hansen A/S, Denmark) is a thermostahi®iptic containing. licheniformisandB.
subtilis spores in a 1:1 ratio. It contains 3.2 x°’ 6tal colony-forming units/g of product. Both
component microorganisms of BioPlus 2B are regigtén Annex Il of 70/524 European Union Directive
as safe for use as feed additives when used asgoithe manufacturer’s instructions and with the
target animal categories specified. The productin@sporated during pelleting at the dose of 400 g
feed.

Experimental design

For this trial a total of 1680 rabbits of 4 seqisniveaning batches, further randomly allocate@10
cages (30, 48, 54 and 78 cages per batch 1, 2] 3 amspectively), were used in two experimental
treatments (105 cages per treatment). The rabbitsedirst treatment (group C, control or untreate
group) were offered the basal feed, while thosthefsecond treatment (group P or probiotic group)
the same feeds, but including BioPlus 2B from 4sdagstweaning (41 day of age on average) up to
the age of 88 days. All other aspects of manageraadtfeeding of rabits before and after the
experimental period were common to both groups.hEeage (8 rabbits per cage) served as
experimental unit.

Appropriate biosecurity measures to minimize rikcarry over effects or transfer of active agents
among treatment groups were considered such asasegmeparation and storage of feeds, washing
and disinfecting hands of the responsible personrsehg different equipment, no contact between
groups (cages located in separate rows).
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M easur ements and sampling procedur es

A composite sample from each feed was analyseddé¢he start of the experiment, to ensure that
both feeds were similar in their chemical compositiAll rabbits were monitored daily for clinical
signs of any disease. Moreover, detailed microliokl examinations, depending on the time when
the dead animal was found, were performed followitsgimmediate shipment to the laboratory.
Weighing the rabbits of each cage was performedeaning, at end of growing period and at the end
of finishing period (38, 63 and 93 days of age werage, respectively). Feed refusals in feeders of
individual cages were recorded on 73 control angrebiotic cages. The average daily gain (ADG
average daily feed intake (ADFI) and feed conversaiio (FCR) were calculated for each period and
for the entire duration of the experiment; suchogmtvere expressed on the basis of the remaining
living rabbits.

Microbiological examinations

Samples from the lungs (all lobes) and the ileurmevemllected from rabbits that had died recently or
have been put down because of the severity ofcelirsymptoms associated with pneumonia or
diarrhea, respectively. These animals were autdpsiad cotton swabs were used to collect the
samples. Enumeration OE.coli (feces) and Clostridium perfringens(mucosal scrapings) was
performed in all samples (setting arbitrarily aestrold of 10 CFU per g), while lung samples were
cultured on sheep blood agar for determining mettedypresenc®. multocida Feed samples were
sent to Chr Hansen A/S (Horsholm, Denmark) to confihe presence d. licheniformisand B.
subtilisspore content in the feed of P-group and the alesefhspores in the feed of C-group. In order
to document the recovery @&acillus spores, caeca of 12 randomly selected rabbitdrpatment,
slaughtered at 93 days of age, were stored imnedgliat -20°C until later shipment to Chr. Hansen
A/S (Denmark) for microbiology.

Statistical analysis

The Pearson chi square test was used for the ¢iealud mortality, death causes and microbiological
counts, and the independent samples T-test anétlygpsoductive parameters (SPSS Inc., USA).

RESULTSAND DISCUSSION

The microbiological examinations in feed samplesficmed the presence of probiotic bacteria spores
in the feed of P-group and the absence of sporéseifieed of C-group. In additioBacillus spores
were recovered from all ceacal samples of theddeedbbits and from none sample of the untreated
rabbits. In general, health status of the rabb#s satisfactory, and mortality was within the ndrma
expected annual variations of the farm. Nevertlsele®rtality has been significantly reduced after
treatment with probiotics, compared to the contatlbits during the growing period (4.2% and 6.7%,
respectively; P<0.05). Such a beneficial effect maisseen during finishing stage. During the grawin
phase, the main reason of mortality was severehtdiaa. Isolation oE. coliandC. perfringenswvas
most frequent from the dead control rabbits, fo#dwby isolation ofP. multocida The addition of
probiotics in the feed had significantly reducedlason of bothE. coli andC. perfringengP<0.05),

but not of P. multocida(P>0.05). In finishing phase, the main reason oftality was respiratory
problems. Isolation oE. coliandC. perfringendrom the dead rabbits was less frequent compared t
that observed in the growing stage, while almostdabd rabbits of both groups harboured
multocida(Table 1). The addition of probiotics in the fedd dot have any significant effect in the
frequency of isolation of any bacterium (P>0.05uring the overall fattening period, a significant
decrease in isolation of both. coli and C. perfringenshad resulted after probiotic administration
(P<0.05), while no effect was observedfarmultocida(P>0.05).
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Table 1: Presence ofEscherichia coli(>10" cfu/g), Clostridium perfringens(>10" cfu/g) and

Pasteurella multocidain the faeces,
administration of probiotics

intestine and lungs of fatteningbitab respectively, after

Period (age)

No of infected rabbits/No of totddbas (%)

Control-group Probiotic-group p*
Growing (38-62 days) E. coli 50/840 (6.0) 29/840 (3.5) 0.02
C. perfringens 46/840 (5.5) 28/840 (3.3) 0.03
P. multocida 18/840 (2.1) 10/840 (1.2) 0.13
Finishing (63-93 days) E. coli 20/784 (2.6) 14/805 (1.7) 0.26
C. perfringens 23/784 (2.9) 14/805 (1.7) 0.11
P. multocida 24/784 (3.1) 19/805 (2.4) 0.39
Total (38-93 days) E. coli 70/840 (8.3) 43/840 (5.1) 0.01
C. perfringens 69/840 (8.2) 42/840 (5.0) 0.01
P. multocida 42/840 (5.0) 29/840 (3.5) 0.11

* Pearson chi square (P=0.05)

The results regarding the growth, feed intake &ed fconversion ratio of rabbits are shown in Table
2. The average bodyweight between the 2 groupahifits was similar at the beginning of the trial.

However, rabbits treated with probiotics (groupaye 54 g and 123 g heavier at the end of growing
and finishing stage, respectively, compared to rebmaibbits (P<0.05). Although the average daily

feed intake was similar between the two groupsutjinout each period separately and collectively, the
average daily gain and the feed conversion ratighef probiotic-treated rabbits was significantly

improved during all the examined growth periods pared to the control rabbits (P<0.05).

Table 2: Growth performance in the groups of rabbits #edént fattening stages

Period (age) Control-group Probiotic-group
Average bodyweight (g) £ SD n=105 n=105
At weaning (38 day) 1025 + 162 1019+ 153
End of growing (63 day) 1892 123 1948 + 126
End of finishing (93 day) 2689 142 2812+ 140
Average daily gain (g) £ SD n=105 n=105
Growing (38-62 days) 38 +5 3P+4
Finishing (63-93 days) 27P+5 29 +5
Total fattening (38-93 days) 3@ 3 33+3
Feed conversion ratiox SD N=73 n=73
Growing (38-62 days) 2.90+ 0.46 2.67+0.41
Finishing (63-93 days) 5.15'+1.38 4.68+0.84
Total fattening (38-93 days) 4910.72 3.68+0.41

* Different superscripts in the same row denotéisttaally significant difference (#0.05)

Probiotics were also shown to improve growth pen@mmce and morbidity or/and mortality in rabbit
farms with high mortality rates throughout the éaihg period (13-22%) (Kusta al, 2004; Trocino

et al, 2005). The results of the present study confitthese observations. The relatively high level of
mortality can be partly attributed to the continsdlow system of the farm that allows rapid sprefd
pathogens and improper disinfections. An attemptreoord basic microbiological counts in the
presence or absence of probiotics was additionaide in the present study. Major potential
pathogens such d&s. coli and C. perfringenswere shown to get reduced in rabbits after prabiot
treatment. It is possible that this is the res@logtimization of enteric commensals over pathogeni
bacteria. It is known that some probiotics may hamdnhibitory effect inE. coliin the intestine in
dose-dependent manner (Matedral, 2001). The reason for this is not known. It neybat they
promote changes on enteric microbiota, so that soatieogens cannot adhere effectively (Magtar
al., 2001). Leeet al (2000) had shown that experimental neonatal tahbbieiving probiotics have
reduced by 25%. coli counts in their small intestine. In addition, thesbbits had significantly
decreased frequency of bacteria translocation nmphnodes, spleen and liver, indicating a reduced
possibility of systemic infection. Similarly, sonpeobiotics were also shown to reduCe difficile —
associated disease in humans (McFarland, 2006).
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Growth parameters are not only useful for monirieconomic performance but also for the
evaluation of animal health, particularly in disea®f a chronic or mild character in which visible
clinical signs are often absent (Kritas and Momis2007). In the current study, bodyweight, ADG
and FCR of treated rabbits were greatly improvadmared to the untreated group. This suggests that
the health status of the treated animals was better

CONCLUSIONS

The results of this study showed that administratibthe probiotic BioPlus 2B at 400 g/T of feed to
fattening rabbits from 4 days post weaning untilys before the slaughter age reduces mortality and
the presence d&. coliandC. perfringendn the faeces, and improves growth performanceGAdnd
FCR)..
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