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ABSTRACT

Antimicrobial therapy continues to be important ieducing losses due to Epizootic Rabbit
Enteropathy (ERE); this enteric syndrome mainlyeet§ weanling and weaned rabbits with a
maximum incidence rate between th® #nd & week of age. Symptoms include diarrhoea with
mucus, abdominal distension, anorexia and an iserganortality rate exceeding in some cases 50%.
Although the ERE pathogenesis is not yet completalywn, it seems definitely to be excluded the
viral etiology, whereas<C. perfringenshas been reported as associated agent in mostsek.ca
MoreoverC. perfringengype E is considered causative agent of rabbitrettbeaemia. Tylosin is a
bacteriostatic antibiotic belonging to macrolidamifly, commonly used to control the diseases caused
by C. perfringensin other animal species in which is documented ithevitro pharmacological
activity. Although the digestive syndromes assedatith C. perfringensare considereftequent and
economically important in the rabbit breeding, ¢hare no published reports on the antimicrobial
activity of tylosin againsC. perfringensstrains isolated from rabbits. In this study, tiiéhars report

on the activity of tylosin against 89 isolatesfperfringengecovered from diseased rabbits in Italy,
France and SpainThese isolates represent accessions from 3 mosirtiamp European countries
where the rabbit breeding represent a widespreatkeaonical practice. The minimum inhibitory
concentration (MIC) values were determined by atilution according to the protocol proposed by
NCCLS/CLSI (M7-A6 manual, 2003). Mlg MICq, geometric mean were calculated, and the values
used for comparisons. Resulted tylosin MICs weréCd 0.5 pg/ml, MIGo 32 pg/ml, geometric
mean 1.13 pg/ml. The results demonstrate theihigitro pharmacological activity of tylosin against
C. perfringensof rabbit origin, and corroborate its therapeut®efulness to control ERE and
clostridial enterotoxaemia in rabbit intensive faratcording to principles of antibiotics judiciouse
guidelines and to the concept of precision therapy.
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INTRODUCTION

Antimicrobial therapy continues to be important tiaducing losses due to Epizootic Rabbit
Enteropathy (ERE); this enteric syndrome mainlyeetf weanling and weaned rabbits with a
maximum incidence rate between th& #nd & week of age. Symptoms include diarrhoea with
mucus, abdominal distension, anorexia and an isgrgamortality rate exceeding, in some cases,
50%. Although the ERE pathogenesis is not yet cetapl known in all its aspects, it seems definitely
to exclude the viral etiology (Licoist al, 2007), wherea€. perfringenshas been reported as
associated agent in most of cases (Madteal, 2006). MoreovetC. perfringendype E is considered
causative agent of rabbit enterotoxaemia (PercyBamthold, 2001).

Tylosin is a bacteriostatic antibiotic belonging acrolides family obtained by fermentation of a

strain of Streptomyces fradiad his compound is mainly active agaifdycoplasmaspp. and Gram
positive bacteria, includin@lostridium perfringensTylosin is commonly used to control the diseases
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caused byC. perfringensn other animal species in which is documentedrnhetro pharmacological
activity (Watkinset al.,1997).

The digestive disease is the main cause of magrtaliindustrial fattening rabbit farms. In a recent
publication (Morel-Saivest al, 2007), the economical impact of an episode oéslige disease was
evaluated to be 0.78 € by produced rabbit. Thi¢ adewed us to look for a therapeutic strategy.
Although the digestive syndrome associated Witlperfringenshas been documented as frequent and
economically important in France, Spain and Itéthgre are no published reports on the antimicrobial
activity of tylosin against European strains. listbtudy, the authors report the activity of tylosi
against 89 isolates &@. perfringengecovered from diseased rabbits in Italy, Franak $wain.These
isolates represent accessions from 3 most impoEanbpean countries where the rabbit breeding
represent a widespread zootechnical practice.

The objective of this study was to evaluate theium Inhibitory Concentration (MIC) of tylosin
against clinical strains df. perfringensrecovered from rabbits showing clinical signs dfedise in
Italy, France and Spain and consequently corrobdtattherapeutic usefulness to control Epizootic
Rabbit Enteropathy (ERE) and clostridial enterotma in rabbit intensive farms according to
principles of antibiotics judicious use guideliresd to the concept of precision therapy (Pradsila
al., 2007).

MATERIALSAND METHODS

MIC is defined as the lowest concentration of ardrobial substance which, under definadvitro
conditions, prevents the growth of bacteria. Farstl foremost it should be noted that currentlygher
are no CLSI (previously NCCLYS) interpretive critegvailable for tylosin. In this study, a total8¥
strains ofC. perfringengecovered from rabbits showing clinical signs oizeptic rabbit enteropathy

in Italy (n = 60), France (n = 19) and Spain (nGj Were examined. The strains were collected from
diverse regions of each country, geographicallyadisfarms and not from the same outbreak, as
recommended by the CVMP627 guidelines. A total Bfs&ains were collected between 2003 and
2004 and 4 strains were collected in the lattet pa2002. All the strains were stored at a nominal
temperature of -80°C in Cryobank tubes until themmant of the test execution.

The antimicrobial agent used was supplied by ELAN@@rm of tylosin reference standard stored at
a nominal temperature of 2-8°C. The instructior®vjated in the analysis certificate were followed to
solubilize the standard powder.

The test system was a standardized agar dilutio8 MEethodology, as described by the Clinical
Laboratory Standards Institute (CLSI — previouslC@LS). To ensure compliance with CLSI

recommendations, randomly selected standardizeteriglcinocula used for each MIC test were
enumerated. Antibiotic dilutions and susceptibitiégting was done as described in CLSI M7-A6 and
M11-A6 documents.

To monitor performance and reproducibility of theaQvitest, performed in 3 different batch tests,
strains Bacteroides fragilis ATCC 25285 (tylosin range 0.5 - 4ug/ml) and Bacteroides
thetaiotaomicronATCC 29741 (tylosin range 0.5 - dg/ml) were used as quality control strain.
Reproducibility of MIC methodology was monitored ¢ime basis of results obtained against the
control strains. During a series of experimentsvinich consistent test conditions (culture medium,
incubation conditions and preparation of antimi@ablbgent) are used, the MIC result obtained for a
single test compound against a given control sshould not vary by more than +1 doubling dilution
either side of the median value. This was followsdthe calculation of the Ml MICq,, the
geometric mean of the MICs and the MIC range. AlICMalues were expressed in pl/ml.
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RESULTSAND DISCUSSIONS

The MICs of the 60C. perfringensltalian strains, 19 French strains, 10 Spanishirsr are
summarized in Table 1 and the quality control (@&ains results are provided in Table 2. The QC
strains consistently gave reproducible results tkakdating the test system. In Table 3 are
summarized MIC value data, indicating MCMICy geometric mean and MIC range. To calculate
the MICqy, the MIG, and the geometric mean, the MIC values >256 pg/ene approximated to 256

pa/ml.

Table 1. Summary of the tylosin MIC distribution from ci@al isolates ofC. Perfringens

MIC (ug/ml)
Country 0.016 0.032 063 0125 025 05 1 2 4 8 162 364 128 256 >256
Italy 14 39 1 1 1 1 3
France 14 1 2 1 1
Spain 4 1 3 2

Table 2: Summary of quality control strains MIC distribani

MIC (ug/ml) against MIC (ug/ml) against
Date of MIC test Bacteroides fragilis Bacteroides thetaiotaomicron
ATCC25285 ATCC29741
01/02/07 0.5 1
02/02/07 0.5 1
08/02/07 0.25 0.5

Table 3: Summary of the tylosin activity (country breakdgvagainst th€. perfringensstrains

MIC (ug/ml)
Country Nlértrsgienrsof MICsq MICqq Geometric Mean MIC Ranges
Italy 60 0.5 16 0.78 0.25 — 256
France 19 0.5 32 1.24 0.5-128
Spain 10 16 256 8.57 0.5 -256
TOTAL 89 0.5 32 1.13 0.25 — 256

The Minimum Inhibitory Concentration (MIC) of tylos against 89 strains o€. perfringens
recovered from rabbits in Italy, Spain and Franes determined using standardized CLSI methods.

MICso and MIG, of tylosin againsC. perfringensstrains from lItaly were respectively 0.5 and 16
pa/ml.

MICs, and MIG, againstC. perfringensstrains originated from France were respectivebyahd 32
pg/ml.

MICso and MIG, against Spanish strains ©f perfringensvere respectively 16 and 256 pg/mil.
It must be stressed that the 88.3% of Italians$raad MICs0.5 pg/ml and thus demonstrates a good
activity of tylosin against strains @f. perfringengecovered from rabbits in Italy.

CONCLUSIONS
The MIC determination results demonstrate a lighitro pharmacological activity of tylosin against
C. perfringenf rabbit origin and clearly suggest its predictiierapeutic usefulness to control ERE

and clostridial enterotoxaemia in rabbit intendaens according to principles of antibiotics judics
use guidelines and to the concept of precisiorafher
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