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The aim of this study was to determine the prevalence and antibiotic resistance        
of enterococci isolated from domestic poultry, laying hens from ecological farm and 
broilers from commercial farms. Susceptibilities of isolated enterococci were tested 
using the disk diffusion method. All isolates showed some degree of multiple 
antibiotic resistances. The resistance to compound sulphonamides (91.891%), 
tetracycline (51.351%) and streptomycin (37.837%) was the most frequent. Of all 
isolates of Enterococcus strains 83.783% were susceptible to enrofloxacin. The 
susceptibility of isolates from broilers and laying hens from ecology farm to 
enrofloxacin were significantly higher (P<0.05) than in isolates from domestic 
poultry. Between the others data were not significant differences.  
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Introduction 

 
Enterococci naturally occur in large number in the intestines of mammals, 

birds, reptiles and insect and can be also found in environment (Kolář, 2000) 
Enterococcus strains can harbour specific biochemical traits that are essential in the 
manufacturing of various fermented milk products, and some strains are 
technologically exploited as functional starters or probiotics, also they have been 
implicated in the spoilage of processed meats and include strains that have been 
recognized as emerging human pathogens mostly in nosocomial but also in 
community-acquired infections (Huys, 2004). Triggered by the apparent duality 
between their beneficial and harmful properties, a lot of research has focused on 
the potential role of food enterococci as reservoirs and/or vehicles of antibiotic 
resistance and virulence factors (Franz, 1999, Klare, 2003, Klein, 2003, Kolář, 
2004). 
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In the modern poultry industry antibiotics are used in high quantities not 
only for therapy and prevention of bacterial diseases, but also as antimicrobial 
growth promoters in animal feeds. The antibiotic antimicrobial growth promoters 
were ban in Slovakia in the year 2006. 

The present study was designed to determine the prevalence and antibiotic 
resistance of enterococci isolated from domestic poultry, laying hens from 
ecological farm and broilers from commercial farms. 

 
Material and Methods 

 
The sensitivity study was done on enterococci isolated from birds found in 

ecology farm, commercial farm and domestic poultry. The strains were isolated 
from cloacal swabs collected with a kit containing the swab and the transport 
medium (Copan Inovation, Brescia); for cultivation of enterococci were used two 
selective media – Slanetz and Bartley medium and Pfizer Selective Enterococcus 
Agar (Biomark, Pune).  

The inoculum of enterococcal strains was prepared by suspending of 
colonies from agar plates and the suspension was adjusted to equal a 0.5 
McFarland standard. The sensitivity of all enterococcal isolates was tested against: 
tetracycline (TET) 300 μg/disk, enrofloxacin (ENR) 5 μg/disk, compound 
sulphonamides (S3) 300 μg/disk and streptomycin (S) 10 μg/disk. (with accordance 
to the CLSI requirements) using the disk diffusion method (according to the 
Clinical and Laboratory Standards Institute requirements). The incubation of 
strains was done at the temperature 35 °C. The interpretation of inhibition zones 
around the disks was according to CLSI 2004 Performance standards for 
antimicrobial susceptibility testing. The inhibition zones were controlled with the 
reference Enterococcus faecalis ATCC 29212. 
 

Results and Discussion 
 

The resistance of Enterococcus sp. strains on chosen antibiotics is showed 
in Figure 1 (broilers from commercial farm), Figure 2. (domestic poultry) and 
Figure 3. (laying hens from ecological farm). Isolates from laying hens from 
ecological and domestic farms showed resistance to three antibiotics and broilers 
from commercial farm showed resistance to one antibiotic preparation. Of all 
isolates of Enterococcus strains 83.783 % were susceptible to enrofloxacin. The 
most of all enterococcal isolates exhibited a high frequency of strains resistant to 
compound sulphonamides (91.891%), tetracycline (51.35 %) and streptomycin 
(37.837%).  

The data shown on the Fig. 1 (antimicrobial resistance profiles of 
Enterococcus sp. isolated from broilers) indicate that the highest percentage of 
susceptibility was exhibited to enrofloxacin (100%), tetracycline (100%) and 
streptomycin (100%). The resistance was exhibited against compound 
sulphonamides (100%). 
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Fig. 1. Antimicrobial resistance profiles of Enterococcus sp. 
isolated from broilers
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Fig.1. ENR – enrofloxacin, TET – tetracycline, S3 - compound sulphonamides, 

S- streptomycin 
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Fig.2. ENR – enrofloxacin, TET – tetracycline, S3 - compound sulphonamides, 
S – streptomycin 

 
The resistance of the tested strains of Enterococcus sp. isolated from 

domestic poultry is presented in Fig. 2. The higher frequencies of resistant isolates 
were documented in tetracycline (75%), streptomycin (75%) and compound 
sulphonamides (75%). We can state that these strains may be characterized as 
multirezistant. It has been reported that the selection and maintenance of 
tetracycline-streptomycin-sulfonamide-resistant Enterococcus may be due to 
environmental components independent of antibiotic selection (Khachatryan, 
2006). 
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Fig.3. ENR – enrofloxacin, TET – tetracycline, S3 - compound sulphonamides, 

S – streptomycin 
 

The data shown on the Fig. 3 (antimicrobial resistance profiles of 
Enterococcus sp. isolated from laying hens from ecology farm) indicate that the 
highest percentage of susceptibility was exhibited to enrofloxacin (100%). The 
resistance was exhibited against compound sulphonamides (100%), tetracycline 
(100%) and streptomycin (66%).  

The susceptibility of isolates from broilers and laying hens from ecology 
farm to enrofloxacin were significantly higher (P<0.05) than from domestic 
poultry. 
Between the others data were not significant differences or they were very small. 

The growth of normal intestinal bacteria varies with the gut environment, 
and there is an increasing interest in the commensally components of the gut 
microflora associated with food-producing animals. Enterococci belong to the 
endogenous flora of humans and animals and they are intrinsically resistant to 
various antibiotics.  

Enterococci are not important pathogens for animals, in humans; however, 
they have been implicated in infective endocarditic and urinary tract infections. 
Over the last ten year, enterococci have emerged as major nosocomial pathogens. 
The emergence of enterococci as nosocomial pathogens has very likely been 
caused by the increasing numbers of immunocompromised patients and their 
exposure to antibiotics against which are enterococci intrinsically resistant 
(Murray, 1990). 

Apajalahti (2004) found that antibiotic resistance levels decreased with 
increasing bird age. For chickens, the diets and the environments can affect the 
microbial status of the gastrointestinal tract. The origin of resistance to the other 
antibiotics is unknown and could be derived from the broiler production 
environment, including the litter feed, or caretakers (da Costa, 2007; Nandi, 2004). 
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Conclusions 
 

The reducing of antibiotic use is a very important step in human and 
animal nutrition. More scientific data are needed to address issues related to 
antibiotic application in food of animals, including explication the human health 
impact, for example the percentage of resistance genes or resistant organisms 
occurring in animals. 
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