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Objective: The study was undertaken to investigate the genomic and phenotypic relationship
among E.faecium strains isolated from chicken and clinical sources. Methods: Enterococci were
isolated and identified by conventional biochemical methods and the antibiotic susceptibility was
determined by disk diffusion methods. Phenotypes and genotypes of vancomycin resistance were
detected by E tests and PCR amplification techniques respectively. Genotyping of the vancomycin
resistant E.faecium from two sources were done by RAPD typing. Results: The Vancomycin
resistant E.faecium identified was selected for this comparative study. Among the VREF from
two sources minor biochemical difference with regards to raffinose fermentation and haemolytic
properties was observed. The RAPD tests using random primers also showed polymorphism.
Conclusion: The results of the study showed that the strains from two different sources were not
identical.

Keywords:
VRE

characterization of enterococci
RAPD
VREF from chicken
VREF from clinical samples

1. Introduction
Enterococci are known to cause serious diseases like
urinary tract infections, bacteremia, endocarditis, intra
abdominal and pelvic infections, skin and soft tissue
infections, meningitis etc [1]. Although E.faecalis was the
most common species isolated earlier, a shift to E.faecium
is observed in the reports for the last two decades [2]. E.
faecium has become an important, nosocomial pathogen
and a significant increase in infections by them has been
reported recently [3]. E.faecium possesses a broad spectrum
of natural and acquired antibiotic resistance and this has
enabled Enterococci to emerge as a crucial nosocomial
pathogen. E.faecium is found to be more phenotypically
heterogeneous than all the other enterococci.
V ancomycin resistance has become an alarming
clinical problem and majority of vancomycin resistant
enterococcus (VRE) infections are due to the multidrug
resistant vancomycin resistant E.faecium ( VREF ) as
described previously from different parts of the world
[4]. But the global epidemiology of vancomycin resistant
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E. faecium is yet to be well understood. Difference in
opinion exists among the investigators regarding the
emergence of vancomycin resistance. There are reports on
the nosocomial spread of VREF[5] while others have found
that commensal microbiota of some animals and humans
act as reservoirs[6,7],for vancomycin resistant enterococci.
Evidence from Europe suggests that food borne VRE may
cause human colonization [8]. However the role played by
non human sources and reservoirs other than hospitalized
patients in the spread of Enterococci is ambiguous [9]. For
the epidemiological investigation of entercoccal outbreaks,
several typing methods like serotyping, phage typing,
biotyping and molecular methods like RFLP , plasmid
profile analysis, Random amplification of polymorphic DNA
(RAPD), PFGE, ribotyping etc. can be used. RAPD has been
used to type Enterococci successfully by many investigators
[10, 11]. RAPD involves less time and is cost beneficial.
Since the occurrence of vancomycin resistant enterococci
from the clinical sources is less and an increasing
frequency of this could be observed from poultry sources
in South India, this study was conducted with the objective
of investigating the phenotypic properties and genetic
relationship of vancomycin resistant E.faecium from clinical
sources and chicken faeces from that region.
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2 .Materials and methods
2.1. Isolation of Enterococci
Chicken faces were collected from 35 farms in Kerala
state, South India. 1gm of faeces was suspended in 100ml
of phosphate buffered saline and vortexed. 0.1ml of it was
then transferred into streptococcus faecalis broth (HiMedia)
and incubated at 37o C for 12 hours and was subcultured
on bile esculin azide agar containing bile, esculin and
azide. The black colored colonies observed were subjected
to morphological and biochemical studies as described by
Facklam and Collins [12]. Enterococcal isolates obtained from
clinical sources were also identified as above.

2.2. Detection of beta haemolysin
Production of haemolysin was detected by streaking them
on Brain heart infusion agar (HiMedia) plates supplemented
with 5% defibrinated human blood. Production of haemolysin
was indicated by the formation of clear zones surrounding
the colonies on blood agar plates.

2.3. Antibiotic susceptibility testing
Antibiotic susceptibility tests were performed by disk

diffusion techniques and interpreted according to guidelines
from National Committee for Clinical Laboratory Standards
[13].
2.4. Determination of vancomycin resistance phenotype and
genotype
The MICs of the isolates were detected by the E-test
( H i M edia L aboratories P vt L imited ) . H i C omb MIC strips

were applied on the inoculated agar plates and incubated.
T he MIC values were detected from the concentration
of antibiotic at which the zone intersects the test strip.
V ancomycin resistance phenotypes were identified by
detecting MIC of the vancomycin and teicoplanin.VanB
phenotype, low levels of vancomycin resistance (MICs of
16-64 mg/L), but sensitivity to teicoplanin (MIC < 4 mg/L)
were selected for the study. The corresponding genotypes of
these were detected by the PCR amplification with specific
primers for vancomycin resistance genes.
2.5. Genotyping of vancomycin resistant E.faecium by RAPD
One vanB harboring vancomycin resistant enterococci
from chicken source and a vanB from blood were randomly
selected and subjected to molecular typing by RAPD test.
Primers used were OPK7,OPK11,OPA14,OPAA17, OPE6, OPL7,
OPK12, and OPBG19.Reaction mixture (25 毺l) contained
template DNA (20-25 ng), 10X Taq buffer , MgCl2 (25mM),
dNTP mix (10mM), Primer (10pmol) Taq DNA polymerase
(0.3U). Sterile water was used with an initial denaturation
at 94°c followed by denaturation at 94°c. Subsequently

annealing at 37 °c for 1 minute was done followed by

polymerization at 72°c for 1 minute. The steps 2 to 4 were
repeated 40 times. F inally it is subjected to extended
polymerization at 72°c for 6 minutes.
3. Results
Among the 210 enterococci samples obtained from clinical
sources, only three were found to be VREF with van B
phenotype. Whereas twenty out of the 200 isolates from
chicken faeces were vanB type of VREF. All these resistant
isolates were E.faecium. A comparative study of their
antibiotic resistance and phenotypic properties are shown
table1.
Table 1.
Differentiating features of VREF from chicken and clinical sources
Characteristics tested
Fermentation Tests
Raffinose
Mannitol
Sorbitol
Adonitol
Sucrose
Arabinose
Lactose
Decarboxylation test
Arginine
Hemolysin Production
Antibiotic Sensitivity
Ampicillin
Gentamicin
Streptomycin
Amoxyclav
Ciprofloxacin
Vancomycin
Teicoplanin
Minimum Inhibitory
Concentration of Antibiotic
Vancomycin
Teicoplanin

No. of VREF with +ve findings
Clinical Source Faecal Source
0

20

0

15

3

20

3

20

3

18

0

0

3

Clinical Source
3

3

20

Faecal Source
20
0

Clinical Source

Faecal Source

0

20

0

20

0

20

0

20

0

20

3

20

0

Clinical Source
16 - 32 毺g
0.05 毺g

0

Faecal Source
32 毺g

0.1

- 1 毺g

3.1. Results of haemolysin test
Beta haemolysin production was identified based on the
formation of clear zones surrounding the colonies on blood
agar plates. This property was exhibited only by VREF from
clinical sources.

3.2. Antibiotic sensitivity profile
A ntibiotic resistance profiles of VREF from both the
sources showed difference in resistance towards antibiotics
like gentamicin, streptomycin and amoxyclav. VREF tested
were found to be resistant to most of the other antibiotics
tested irrespective of the source of isolation.

3.3. Phenotype and genotype of vancomycin resistance
MIC of vancomycin and teicoplanin against the VREF with
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vanB phenotypes were also included in table1.The genotypes
of the selected two strains were detected by PCR and were
found to be vanB (data is not shown).
3.4. RAPD analysis
The genotypic analysis of the two VREF, one from chicken
and the other from clinical source using random primers
and results are shown in fig.1.The results of RAPD shows
difference in bands among the two when primers like OPK11,
OPK12 and OPBG19 were used.
1A

1B

Figure 1: Sample -1 is VREF from clinical and sample- 4 is VREF
from chicken.Sample1 in lane 2, 4, 6, and 8, Sample 4 in lane 3, 5, 7
and 9. Primers used in Fig. 1A were OPK7, OPK11, OPA14, and OPAA17
and for fig.1B were OPE6, OPL7, OPK12, and OPBG19.

Results of statistical analysis by Mann-Whitney rank sum
test showed a significant difference with a P value of <0.01
when the biochemical tests were compared and a significant
difference of (P<0.05) is obtained while comparing the
antibiotic sensitivity of the chicken and clinical sources.

4. Discussion
In the present study E.faecium was found to be the most
predominant species in chicken samples as described
in previous reports on enterococci from animal sources
[14,15] , I n another study on clinical specimen E.faecalis
was the dominant species. B iochemical reactions and
Antibiotic sensitivity patterns demonstrated by Vancomycin
resistant E.faecium from chicken and clinical sources were
evaluated. We found that they exhibited similar results in
fermentation of arabinose, lactose, adonitol, and sucrose
and arginine deamination. Though there were some minor
biochemical differences in the biochemical reactions as
shown in table- 1. Even if results of fermentation tests
like mannittol and sorbitol were variable among isolates
from two categories, raffinose fermentation was found to

be satisfactory to differentiate VREF from the two sources.
All VREF isolates from chicken sources were found to be
raffinose positive, whereas the same in clinical specimens
came out raffinose negative. Devries and Pot have also made
a similar observation regarding the raffinose fermentation
by enterococcal isolates of chicken origin [16]. These results
indicate a yet unidentified difference at genetic level
between the E.faecium isolates from different sources.
Raffinose fermentation was found to be constantly associated
with the isolates from chicken and human faecal sources
(unpublished data). Hence it is opined that further studies
with more number of isolates from few more sources along
with their properties can be useful for suggesting possible
association of raffinose fermentation with some other
phenotypic or genotypic characters. Such association if any
will be of use in the characterization of the isolates.
Beta-haemolytic property was demonstrated only by the
human isolates while the chicken isolates were found to
be non haemolytic. Haemolysin plays an important role in
enterococcal virulence and may increase the severity of
infection [17, 18]. These observations suggest that hemolytic
property can be used to differentiate VREF based on their
origin and virulence.
Many reports are in supportive of the multiple resistances
towards antimicrobials used for treatment of systemic
infection caused by vancomycin resistant enterococci [19].
Antibiotic sensitivity patterns from the two sources were
also dissimilar. VREF from clinical isolates displayed
antibiotic resistance to most of antibiotics tested including
streptomycin, gentamicin, amoxyclav and ciprofloxacin.
But in this study, the VREF from chicken isolates were
proved to be sensitive to the above mentioned antibiotics
as described[20].The antibiotic resistance towards amino
glycosides and ciprofloxacin observed in Enterococci (non
VREF) from chicken sources was much lesser in frequencies
as compared to isolates from patient sources. This could be
attributed to the possibility of the lack of selective pressure
and proliferation of the resistant strains as chickens were
not exposed to afore mentioned antibiotics.
In our study vanB type of vancomycin resistance was
exhibited by all the E.faecium isolates from chicken
sources, whereas vanA was the most frequently recovered
vancomycin resistant phenotype observed from animal
sources in earlier studies [21]. But the clinical VREF isolates
in our study were of vanA and vanB phenotypes. Similar
observation has been reported from other parts of India also
[22]. In the present study the results of genotypic analysis of
vancomycin resistance was in conformity with the phenotypes
expressed. This shows that phenotypic methods are reliable
to categorize the vancomycin resistance. The VREF strains
harboring vanB genes from chicken and clinical sources
were found to be polymorphic by RAPD typing. This clearly
indicates that the strains from chicken samples and clinical
sources are not identical. There are authors who have voiced
similar observations indicating lack of evidence for the
spread of strains from animals to humans [23]. However there
are studies from other parts of the world with strong evidence
of infection potential of animal enterococci [24]. Even though
the present study excludes the possibility of such a spread
from chicken sources, there is the possibility of horizontal
transfer of van B vancomycin resistance plasmids by
conjugation to other enterococcal strains and these resistant
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organisms may be a potential risk to consumers [25, 26].
5. Summary
The present study enterococcal isolates from two different
sources. The observation in this study showed that VREF
from these two sources were heterogeneous biochemically
and based on haemolytic properties. V ancomycin
resistant E.faecium from clinical sources were found to
be resistant to most of the antibiotics than the chicken
isolates. G enotypical analysis also showed they were
diverse, suggesting the absence of evidence to conclude
the possibility of clonal spread from chicken sources in this
geographical area. Though the presence of VREF in chicken
reflects the use of these antimicrobials in food animal
production, the extent to which these population poses risk
to the consumers is unknown. VREF from chicken sources
may serve as reservoirs of vancomycin resistance genes.
This is another possible route for the introduction of VRE
to the community. Early detection and reporting of VRE is
required for the immediate implementation of appropriate
infection control measures.
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