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ABSTRACT

Antimicrobial therapy continues to be importantréalucing losses due to enteric formdéébsiella
pneumoniaesubsp.pneumoniagK. pneumoniae disease in rabbit intensive farms, in which this
bacterium is frequently isolated from the gastmstinal tract of suckling rabbits, between théahd

4™ week of age, showing a case history of diarrhGesmmonlyK. pneumoniads characterized by a
high resistance to the antimicrobials and for thisson is important to have up to date informaition
order to define a precision therapy according togples of antibiotics judicious use guidelines.
Although the enteric forms caused Kypneumoniagiseases have been documented as frequent and
economically important in France, Spain and Itéthgre are no published reports on the antimicrobial
activity of approved compounds against Italianisgaln this study, the authors report the actioity
different antimicrobials against 32 recovered igdaof K. pneumoniaeThese isolates represent
accessions from 2 geographic regions of the Naxttezn Italy (Veneto and Friuli Venezia Giulia)
where the rabbit breeding represent a widespreatkeaonical practice. The minimum inhibitory
concentration (MIC) values were determined by atiution according to the protocol proposed by
NCCLS/CLSI (M31-A2 manual, 2004). Mig; MICq, geometric mean were calculated, and the
values used for comparisons. Resulted MICs wereanaycin MIG, 2 pg/ml, MIGga>256 pg/ml;
colistin MICsg 32 pug/ml, MIGo64 pg/ml; neomycin Migy 2 pg/ml, MIG,128 pug/ml; paramomycin
MICso 2 pg/ml, MIGo>256 pg/ml. The geometric means of the MIC valuetioed for apramycin
and neomycin were 6.04 pg/ml and 6.58 pg/ml resmdygt lower then those obtained for
paramomycin (10.60 pg/ml) and colistin (24.67 pg/rhbwever, among examined antimicrobials,
apramycin, with the 78.1% of bacterial strains fhrasent low MIC values<@ pug/ml), demonstrated
the highestin vitro pharmacological activity againkt pneumoniae.
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INTRODUCTION

Antimicrobial therapy continues to be importantréaucing losses due to enteric formsKédbsiella
pneumoniaesubsp.pneumoniagK. pneumoniae disease in rabbit intensive farms, in which this
bacterium is frequently isolated from the gastmstinal tract of suckling rabbits, between th&ahd

4™ weeks of age, showing a case history of diarrtiBeacher and Nouaille, 1996).

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¢ atbewed us to look for a therapeutic strategy.
Although the enteric forms caused Kypneumoniagiseases have been documented as frequent and
economically important in France, Spain and Itéthgre are no published reports on the antimicrobial
activity of approved compounds against ItalianisgraCommonlyK. pneumoniaés characterized by

a high resistance to the antimicrobials (Babini hivermore, 2000and for this reason it is important
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to have up to date information in order to defingracision therapy according to principles of
antibiotics judicious use guidelines (WHO, 2003E02004).

Apramycin is an aminoglycoside antibiotic produdsdStreptomyces tenebrarissructurally unique
and that contains a monosubstituted deoxystreptantolistin (polymyxin E) is a polymyxin
antibiotic produced by certain strains ®&acillus polymyxavar. colistinus Neomycin is an
aminoglycoside antibiotic produced I8treptomyces fradiaeParamomycin is a broad spectrum
aminoglycoside antibiotic produced b$treptomyces riomosugar. paramomycinus All these
different antimicrobials are effective against Gra@gative bacteria.

In this study, the authors report the activity leége 4 antimicrobials against 32 recovered isolaites
K. pneumoniaeThese isolates represent accessions from Italigiorre where the rabbit breeding
represent a widespread zootechnical practice. biective of this study was to assess the gimod
vitro pharmacological activity againg pneumoniaef apramycin compared to colistin, neomycin
and paramomycin and consequently corroborate éi®ffeutic usefulness to control the enteric forms
caused byK. pneumoniaén rabbit intensive farms according to principtdsantibiotics judicious use
guidelines and to the concept of precision the(&psdellaet al, 2007).

MATERIALSAND METHODS

MIC is defined as the lowest concentration of aigiobial substance which, under definedvitro
conditions, prevents the growth of bacteria. Farstl foremost it should be noted that currentlyegher
are no CLSI (previously NCCLS) interpretive crigedvailable for apramycin, colistin, neomycin and
paramomycin. In this study, a total of 32 stramid. pneumoniagecovered from rabbits showing
clinical signs of enteric forms caused Ky pneumoniaén Veneto (n=22) and Friuli Venezia Giulia
(n=10) were examined. The strains were collectethfdiverse areas of each region, geographically
distant farms and not from the same outbreak, @amwmended by the CVMP627 guidelines. All the
strains were stored at a nominal temperature ¢fG80 Cryobank tubes until the moment of the test
execution.

The following antimicrobial agents were used: apreim (supplied by ELANCO), colistin sulfate
(Sigma), neomycin trisulfate hydrate (Sigma) anchpemycin sulfate (USP).

The instructions provided in the respective analysertificates were followed to solubilize the
standard powders.

The test system was a standardized agar dilutio8 MEethodology, as described by the Clinical
Laboratory Standards Institute (CLSI — previousiC@LS). To ensure compliance with CLSI
recommendations, randomly selected standardizeteriglcinocula used for each MIC test were
enumerated. Antibiotic dilutions and susceptibiligsting was done as described in CLSI M31-A2
documents.

To monitor performance and reproducibility of théQvtest,Klebsiella pneumoniadTCC 700630
andEscherichia colATCC 25922 were used.

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. AlCMalues were expressed in pl/ml.
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RESULTSAND DISCUSSIONS

The MICs of the 3XK. pneumoniasestrains, are summarized in Table 1 and the quatitytrol (QC)
strains results are provided in Table 2. The QG@irsdr consistently gave reproducible results thus
validating the test system. In Table 3 are sumredri®IC value data, indicating Mg MICgo
geometric mean and MIC range. To calculate thedylllbe MIG, and the geometric mean, the MIC
values >256 pg/ml were approximated to 256 pg/ml.

Table 1. Summary of the apramycin, colistin, neomycin gatamomycin MIC distribution from
clinical isolates oK. pneumoniae

MIC (png/ml)

Antimicrobial 0.016 0.032 0.63 0.125 025 05 12 4 8 16 32 64 128 256 >256
Apramycin 21 4 1 6
Colistin 2 1 2 23 4
Neomycin 15 2 1 1 3 6 3 1

Paramomycin 13 6 1 12

Table 2: Summary of quality control strains MIC distribari

Antimicrobial MIC (ug/ml) against MIC (ug/ml) against
Escherichia coliATCC25922 Klebsiella pneumoniadATCC700630
Apramycin 4 2
Colistin 0.5 0.5
Neomycin 4 8
Paramomycin 4 64

Table 3: Summary of the antimicrobials activity against kh pneumoniastrains

MIC (ug/ml)
Antimicrobial MICsq MICgo Geometric Mean MIC Ranges
Apramycin 2 >256 6.04 2 -256
Colistin 32 64 24.67 0.5-64
Neomycin 2 128 6.58 1-256
Paramomycin 2 >256 10.60 1-256

The Minimum Inhibitory Concentration (MIC) of aprgoin, colistin, neomycin and paramomycin
against 32 strains df. pneumoniagecovered from rabbits in Veneto e Friuli Vene@mlia were
determined using standardized CLSI methods. gyi#dd MIG, of apramycin againd€. pneumoniae
strains were respectively 2 and >256 pg/ml. BJl&nd MIG, of colistin againstK. pneumoniae
strains were respectively 32 and 64 pg/ml. Mlé@nd MIG, of neomycin againstK. pneumoniae
strains were respectively 2 and 128 pg/ml. jlahd MIG, of paramomycin againgt. pneumoniae
strains were respectively 2 and >256 pg/ml.

The geometric means of the MIC values obtainedafmamycin and neomycin were 6.04 pug/ml and
6.58 pug/ml respectively, lower then those obtaifoegparamomycin (10.60 pug/ml) and colistin (24.67
png/ml). However, among examined antimicrobialsaapycin, with the 78.1% of bacterial strains that
present low MIC values<é pg/ml), demonstrated a good activity againstirgtraf K. pneumoniae
recovered from rabbits in Italy.

CONCLUSIONS

The MIC determination results demonstrate a highesttro pharmacological activity of apramycin
compared to colistin, neomycin and paramomycinrej#. pneumoniaef rabbit origin and clearly
suggest its predictive therapeutic usefulness ttrabenteric forms oKlebsiella pneumoniasubsp.
pneumoniagK. pneumoniagedisease in rabbit intensive farms, accordingringples of antibiotics
judicious use guidelines and to the concept ofipi@t therapy.
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