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Abstract: Tn consequence of a previous study on Methicillin-resistant (MRS4) and Methicillin-susceptible
(MSSA) Staphylococeus aureus isolated from veterinary samples, a correlated study was carried out to evaluate
the genetic relatedness among AMRSA and MSS4 isolated from human and veterinary specimens using the
amplified fragment length polymorphism (AFLP) fingerprinting techmque. Twenty-four out of 32 veterinary
strains and 21 out of 29 human strains were ARSA4. The methicillin resistance was evaluated with E-test and the
presence of mec 4 gene was confirmed with PCR. The results of the genomic analysis revealed that all the
1solated strains were distinct. An analysis of molecular varance (AMOVA) was also carried out to verify the
distribution of variance a) among and within strams of different origin (human and veterinary) and b) among
and within MRSA and MSSA strains. The results showed that in both cases the major component of variance
was within straing (76.66 and 92.55%, respectively, for the first and second case).

A more accurate molecular technique, like AFLP rather PFGE, and the use of a soplusticate statistical analysis,
like AMOVA, are strictly recommended to avoid that different strains are wrongly considered correlated.
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INTRODUCTION

Staphylococeus aureus 1s one of the most significant
and widespread bacteria that causes infections of interest
in both veterinary and human pathology'. The antibiotic
resistant strains are widespread and most dangerous, and
probably have been generated by an excessive use of
antibictics in the therapy of staphylococcal infections®.

The methicillin-resistant S. aurens (MRS4) are of
particular interest because they can cause further
complications both in therapy and in epidemiology. The
clinical-economic impact of these multiresistant and often
lethal MRSA infections is a major public health problem!™.

MRSA 1n veterinary medicine are increasing; they
have been isolated from bovine with mastitis, dogs and
horses hospitalised”” and have a zoonotic potential as
demonstrated by Seguin™.

In order to clarify the epidemiology and genetic
relatedness of the MRSA and methicillin-susceptible S.
aurets (MSSA) strains and eventually to identify those

strains that are responsible for cross-infection and the
spread of infections, an accurate fingerprinting technique,
the Amplified Fragment Length Polymorphism (AFLP)
analysis, was used.

The aim of this study was to determine if significant
genetic differences were present between methicillin-
resistant and metlucillin-susceptible S. qureus 1solated in
the same area, and/or between strains coming from
veterinary and human specimens.

MATERIALS AND METHODS

Sixty-one S. aureus strains were used, 32 of which
were 1solated from veterinary specimens, daiwry cows,
sheep and dog and 29 from people hospitalised in
different Units of Regional Hospital of Perugia, Ttaly.

Twenty-four out of 32 veterinary strains and 21 out
of 29 human strams were MRSA. Samples cultured were
submitted to methicillin resistance evaluation and AFLP
technique and the results were statistically analysed as
previously reparted.

Corresponding Author: Vincenzo Cuteri - Dipartimento Scienze Veterinarie, Universita di Camerino, Via Circonvallazione,

93/ 95-62024 Matelica (MC) - Italy  Phone: +39 0737 404001

Fax: +39 0737 404001

1000



J. Anim. Vet. Adv., 4 (12): 1000-1003, 2005

—

|

SHRE*ERE SR RBRE egen -

REiae
L 1. )

gy

0.10 033 0.55

0.78 1,00

Fig. 1: Dendrogram of similarity. Cluster analysis of the Genetic Sumilanty data carmed out following the UPGMA In bold

(from n. 1 to n. 32) are indicated the

To obtamn an optinum number of scorable and easily-
comparable bands per primer combination, different
numbers of selective nucleotides were tested on the
samples. The best results were produced by a
combination of two selective nucleotides in both EcoR!
and Msel primers. The combinations of one and one or
one and two selective nucleotides were discarded.

Two combinations, EcotAC/Mse+GT (EM1) and
EcotAT/Mse+3G (EM2), were selected to analyse the 61
samples that produced 122 and 180 amplified fragments
respectively, sized to withmn 1 bp and ranging i size from
100 to 500 bp. All bands of EMI1 and EM2 were
polymorphic.

The presence/absence data were used to generate a
matrix of Genetic Simnilarities (G3) calculated by the Dice
coefficient!'!.

RESULTS

The average similarity was 0.3811+0.1819 for all
samples, 0.4513+0.2221 for the veterinary samples and
0.450640.1755 for the human samples.

A cluster analysis of the GS data was carried out
following the arithmetic average algorithm (UPGMA)!'"
and the results were used to construct the dendrogram
represented in (Fig. 1). As showed in the dendrogram, all
the samples were distinct. The high cophenetic correlation

0.60 1
] . A Veterinary MSSA
i . O Veterinary MRSA
J * A Hunan MSSA
0.36 1 LT @ Humen MRSA
A a0
] .o
013 s .
] b Pt
- o L]
0.11] “, .
] s DS
4 .'.A' “‘ .
: & s ®
0357 S —
-0.60 -0.28 0.01 0.37 0.70

Fig. 2: Distribution of the samples produced by the
Principal Coordinate Analysis (PCQO).

Table 1: a) AMOVA analysis among and within strains of different origin
(human and veterinary);

Degree of Sumof  Variance Percentage
Source of variation  freedom Squares  components of variation
Among populations 1 366.149  10.86159Va 23.34
Within populations 59 2104.654  35.67210Vb 76.66
Total 60 2470.803  46.5336900
Fixation index (FST) 0.23341

Significance tests (1023 permutations) Va and FST :
Plrandom value > observed value) = 0.00000

Plrandom value = observed value) = 0.00000

Plrandom value == observed value) = 0.00000+0.00000
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b) among and within MRS A and MSSA strains.

Degree of Sumof Variance Percentage
Source of variation  fireedom  Squares  components  of variation
Among populations 1 121.151 3.20471Va 7.45
Within populations 59 2349.652  39.82462Vb 92.55
Total 60 2470.803 43.0293300
Fixation index (FST) 0.07448

Significance tests (1023 permutations) Va and FST :
Prandom value > observed value) = 0.00684

P(random value = observed value) = 0.00000

Prandom value == observed value) = 0.00684+0.00271

coefficient (r = 0.9404;, P = 0.002) indicates strong
agreement between the cluster diagram and the original
similarity matrix. The Principal Coordinate Analysis
(PCOY™ produced a distribution of the samples (Fig. 2)
that was similar to that of the dendrogram. In this
analysis, the first two principal components accounted for
32.95% of the existing variation (24.10% for the first axis
and 8.85% for the second).

The Analysis of Molecular Variance (AMOVA) [10]
carried out to study the distribution of variance a) among
and within strains of different origin (human and
veterinary) and b) among and within MRSA and MSSA
strains.

The results showed that in both cases the major
component of variance was within strains (76.66% and
92.55%, for the first and second case)
(Table 1).

The low level of similarity found between different S.
aurens strains implies a high level of genetic diversity that
was found m all strains independently of their origin

respectively,

Results from this type of phylogenetic analysis become
evident when the microrganisms studied are genetically
very different. Although the strains isolated from animals
were collected homogeneously in a limited time period and
m the same environment, they nevertheless show a
different genomic composition. The results do not specify
if the genomic variation was correlated with the genes of
virulence or of antibiotic resistance or with no-essential
genes. As shown by the dendrogram and the 2D plot
representation, there was a certain differentiation among
human and veterinary strains. The same deduction could
be obtained from the AMOVA analysis in which the value
of among-strain variation was not very high (23.34%), but
statistically significant. An earlier metabolic typing test
failed to discriminate between isolates from different
sources and suggested the utilization of other methods
such as PFGE or AFLP"™. The results of PFGE analysis
placed the S. aureus isolated from human skin in the same
pulsotypes as skin isolates from cows. On the other hand,
no differentiation between the MRS4 and the AMSS4
strains was found"?. Similar results with a more completed
and sophisticated analysis were obtained in other
study"?. For this study some strains were obtained from

Haemodialysis Unit where the infection was related to the
use of catheters. In patients with decreased resistance to
infection, S. aureus is a major cause of bacteraemia and its
complications!™. The same way of infection could be
observed in dairy cows when the antibiotic 1s inoculate
directly in the teats. To prevent the colonization of these
plastic materials the pharmaceutical industries are
studying the possibility of adsorbing the antibiotics onto
different polymers as a possible experimental model for
reducing the incidence of infection by Staphviococcus

and other organisms™*.

CONCLUSIONS

This study put in evidence the necessity to use a
more accurate molecular techmque like AFLP rather PFGE
when a comparison of different strains i1s carried out.
Furthermore, the use of a sophisticate statistical analysis,
like AMOVA, 1s strictly recommended to avoid that
different strains are wrongly considered correlated.
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