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ABSTRACT 

The aim of the study was to monitor the occurrence of antibiotic-resistant bacterial strains in four holdings 

of 360 carrier pigeons during the flight season. The faecal samples in tested pigeons with the swabs of the cloaca and 

orpharynx were collected and analyzed. After laboratory analyses of infectious agents, followed by testing for 

resistance to selected 16 antibiotics with the disc diffusion method. From gram negatives and gram positives bacterial 

species were selected to represent as the common part of intestinal microflora which can be also opportunistic 

pathogens. All isolated enterococci (408 strains) and staphylococci (75 strains) were tested for susceptibility to anti-

biotics. For Escherichia coli, susceptibility was analyzed in 204 selected strains. In Escherichia coli, 82.3% of strains 

were resistant to tetracycline, 48.1% were resistant to ampicillin, 45.1% were resistant to amoxicillin and 20.1% 

were resistant to clindamycin. Increased frequencies of resistance to enrofloxacine and norfloxacin (in 19.6% of the 

strains) were also found. In enterococci were found high resistance to tetracycline (75.2%), erythromycin (52.2%), 

gentamicin (43.1%) and streptomycin (31.4%). In staphylococci, increased numbers of strains resistant to 

enrofloxacine (46.6%), norfloxacin (44.0%), erythromycin (34.7%), gentamicin (32.0%) and neomycine (22.6%). 

An increased incidence of resistant bacteria isolated of intestinal microflora it may pose a real risk to human health 

due to the easy transmission of the bacteria from birds to humans which is facilitated by long-term exposure to the 

microorganisms. 
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1. INTRODUCTION 

Problem of resistance development to antibiotics in bacteria led to a discussion about the careful use of 

antimicrobial agents, in the treatment of animals, nutrition and agriculture. 

Generally it is known that the main risk factor for an increase in bacterial resistance is an high use of 

antibiotics. The similar problem is in humans and in animals.  

Particularly in animals the antimicrobial agents are not used only for therapy and prevention of bacterial 

diseases but also as growth promoters. In Europe, approximately 30% of all antibiotics used in animals are growth 

promoters. 

The pigeons, especially urban forms are known to shed zoonotic pathogens. Domestic birds and pigeons 

come into close contact with humans and farm animals, and they may contribute to the spread of infectious agents 

including antibiotic-resistant bacteria. 

The monitoring of bacterial resistance to antibiotics it is very important not only in human bacterial 

pathogens but also in pathogenic and commensal bacteria of animal origin. Use of antibiotics bring about an increase 

in resistance to antibiotics not only in pathogenic bacterial strains but also in strains which are a natural part of the 

endogenous flora of humans and animals. Among the common commensals include staphylococci, enterococci and 

enterobacteria. 

The enterococci during last decade became the second most frequently reported cause of surgical wound 

infections and nosocomial urinary tract infections and the third most frequently reported cause of bacteremia in 

humans. Ampicillin and aminoglycosides have been considered as the drug of choice for the treatment of serious 

enterococcal infections in humans. The enterococcal strains that are resistant to ampicillin and aminoglycosides can 

be treated with glycopeptides. 

Various prophylactic programs used by pigeon breeders are the cause of increased bacterial resistance. The 

issue of antimicrobial resistant bacteria in carrier pigeons occurring in proximity of man has not been given attention 

to date. The main goal of this study was to analyze from swabs of the cloaca, oropharynx and crop of carrier pigeons 

during the race season the occurrence of antimicrobial resistancein isolated strains of Escherichiacoli, Enterococcus 

spp. and Staphylococcus spp.  

2. MATERIAL AND METHODS 
Sampling and laboratory analyses: Swabs of the cloaca, oropharynx and crop were collected from 360 carrier 

pigeons during the race season originated from four holdings. Each sample was cultivated on conventional non se-

lective media (blood agar) and selective media (Endo agar) under aerobic conditions. Fermentative gram-negative 

rods of the family Enterobacteriaceae were determined by standard biochemical procedures using Enterotest 24 and 
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Enterotest 16 (Lachema, Czech Republic). Staphylococci and Streptococci were identified according to their 

characteristics growth on blood agar (Oxoid) and by standard biochemical procedures using Staphy test and Strepto 

test (Lachema). According to the criteria of Facklam and Collins (1989), were identified enterococci and by their 

biochemical activities using En-coccus test (Lachema). 

Antibiotic sensitivity testing: Antibiotic sensitivity in bacteria Escherichia coli, staphylococci and enterococci were 

determined using disk diffusionon resistance to 16 types of antibiotics (amoxicillin, ampicillin, ampicillin/sulbactan, 

cefoperazone, colistin, clindamycin, chloramphenicol, erythromycin, gentamicin, enrofloxacine, norfloxacin, 

ofloxancin, oxacillin, neomycine, streptomycin, tetracycline). Resistance or sensitivity of tested bacteria was 

interpreted by reference zones according to the CLSI (Clinical and Laboratory Standards Institute, USA) guidelines 

Anon. 

3. RESULTS AND DISCUSSION 

About the composition of micrococcal flora in the intestines and faeces of pigeons is little known. 

The intestinal microflora of gallinaceous birds such as chickens and turkey is probably different from that 

of pigeons. Pigeons possess only rudimentary developed caeca, the part of the intestines which harbours the most 

abundant and diversified microflora. It has been suggested that birds such as passerines, which do not possess 

developed caeca, do not have a permanent gut flora. 

The enterococcal and streptococcal intestinal flora of pigeons is dominated by E. columbae, E. cecorum, E. 

faecalis and Str. gallolyticus. In our study Enterococcus faecalis, E. faecium and E. columbae were isolated the 

predominant gram-positive bacterial strains from the pigeon gastrointestinal tract (Table.1).  

Among the most frequent enterococcal species isolated from feral pigeons in Brno, were E. faecalis and E. 

faecium, while E. columbae occurred only in a minority of the samples. Enterococci of feral pigeons were also studied 

in Belgium, where E. columbae was the most frequent Gram-positive facultatively anaerobic component of the 

pigeon intestinal flora. 

Table 1: Isolated bacteria from swabs of the cloaca, oropharynx and crop collected from 360 carrier pigeons 

Isolated bacteria No. of isolated bacteria 

Cloaca Oropharynx Crop 

n % n % n % 

E. coli 274 76.1 183 50.8 91 25.3 

Ent. faecalis 296 82.2 216 60.0 80 22.2 

Ent. faecium 220 61.1 152 42.2 68 18.9 

Ent. columbae 173 48.1 99 27.5 74 20.5 

Ent. gallinarum 145 40.2 93 25.8 52 14.4 

Ent. cecorum 110 30.5 84 23.3 26 7.2 

Ent. mundtii 51 14.1 40 11.1 11 3.1 

Ent. casseliflavus 39 10.8 31 8.6 8 2.2 

Ent. durans 21 5.8 15 4.1 6 1.7 

Ent. hirae 15 4.2 7 1.9 8 2.2 

Str. gallolyticus 115 31.5 85 23.6 30 8.3 

Str. alactolyticus 66 18.3 51 14.2 15 4.2 

Bacillusspp. 27 7.5 19 5.2 8 2.2 

S. aureus 7 2.0 1 0.2 6 1.7 

S. intermedius 18 5.0 2 0.6 15 4.2 

S. epidermidis 25 6.9 5 1.4 20 5.6 

S. xylosux 11 3.1 2 0.6 9 2.5 

S. sciuri 7 1.9 - - 7 100 

S. simulans 7 1.9 - - 7 100 

S. schleiferi 4 1.1 - - 4 100 

Legend: n – number of isolated bacteria from individual swabs of the cloaca, oropharynx and crop 

In monitored holdings from cloacal swabs were dominated enterococcal strains by E. faecalis (60.0%), E. 

faecium (42.2%), E. columbae (27.5%), E. gallinarum (25.8%) and E. cecorum (23.3%). Important part of isolated 

bacteria from cloacal swabs were E. coli (50.8%) and S. galloluticus (31.5%).The most frequently bacteria isolated 

from oropharynx and cropswabs were E. coli (25.3%). E. faecalis (22.2%), E. columbae (20.5%) and E. faecium 

(18.9%). From staphylococcal strains were foundS. aureus (2.0%) and coagulase negative staphylococci (20.0%). 

Kimpe (2002), characterized microbial flora of the pigeon gastrointestinal tract by occurrence of E. coli and 

enterococci. Escherichia coli is often occurs as commensal but can also act as an opportune pathogen. Several factors 

are needed for E. coli to cause disease in pigeons, such as stress or adenoviral or herpes viral infection. 
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Several studies have recorded that antibiotic resistance in E. coli bacteria from various hosts is significantly 

increasing. In our study is to be seen in the increased frequency of tetracycline (82.3%), ampicillin (48.1%) and 

amoxicillin (45.1%) resistant strains of E. coli.  

Bogaard and Stobberingh (2000), described 100% susceptibility of E. coli strains to ciprofloxacin in Swedish 

and Dutch faecal samples of pigs. 

Table.2. Resistance of E. coli, Enterococcus spp. and Staphylococcus spp. strains to antibiotics 

Antibiotics E. coli (204) % Enterococcus spp. (408) % Staphylococcus spp. (75) % 

Amoxicillin 45.1 5.4 14.6 

Ampicillin 48.1 7.1 18.6 

Ampicillin/sulbactan 2.5 2.2 4.0 

Cefoperazone 6.3 4.2 X 

Colistin 4.4 X 26.7 

Clindamycin 20.1 X 14.6 

Chloramphenicol 6.3 7.1 9.3 

Erythromycin X 52.2 34.7 

Gentamicin 6.3 43.1 32.0 

Enrofloxacine 19.6 X 46.6 

Norfloxacin 19.6 X 44.0 

Ofloxancin 8.3 X 28.0 

Oxacillin X X 6.6 

Neomycine 14.7 14.7 22.6 

Streptomycin X 31.4 14.6 

Tetracycline 82.3 75.2 9.3 

Legend: X – non tested 

Recently, E. coli isolates producing extended spectrum β-lactamases (ESBLs) and those with plasmid-

encoded fluoroquinolone resistance have become serious health problem worldwide. E. coli isolates producing ESBL 

have been found also in samples from wild birds and mammals. 

Antimicrobial resistant E. coli strains in domestic pigeons were studied by Kimpe (2002), in Belgium. High 

levels of resistance were found among E. coli isolates, while resistance to tetracycline (detected in 50% of the 

isolates) was the most prevalent. In study conducted by Ishiguro (1978), in domestic pigeons in Japan were isolated 

strains of E. coli resistant to tetracycline, streptomycin, sulfonamides and quinolones and concluded that high 

antimicrobial resistance occurrence may reflect the abusive use of antimicrobial substances in society. 

Enterococci are capable of acquiring antimicrobial resistance very readily and are important hospital-

acquired pathogens. Isolates of E. faecalis and E. faecium are the third to fourth most prevalent nosocomial pathogens 

worldwide. Acquired resistance, mainly to β-lactams and glycopeptides and high level resistance to aminoglycosides 

are reported in an increasing number of isolates from food-producing animals, humans and wildlife. The prevalence 

of antimicrobial resistant enterococci in pigeons investigated in our study was very high, and resistance to 

tetracycline (75.2%) was the most prevalent type of resistance.  

In enterococci, increased resistance to erythromycin (52.2%), gentamicin (43.1%) and streptomycin (31.4%) 

was registered too. Higher occurrence of erythromycin (34.7%) resistant strains was also proved in staphylococci. 

Besides the high resistance of staphylococci to erythromycin, the finding of an increased occurrence of enrofloxacine 

(46.6%) and norfloxacin (44.0%) resistant strains of Staphylococcus spp. is of importance too. The results can be 

causally related with the application of antimicrobial agents and should be further monitored. 

E. faecalis, E. faecium and E. columbae strains resistant to antibiotics were studied in racing pigeons in 

Belgium. Tetracycline resistance was detected in 88% of E. faecalis isolates and in 31% of E. faecium strains. 

4. CONCLUSION 

The findings of various antimicrobial resistant bacteria from carrier pigeons indicate a very high level of 

drug-resistance. Based on the results of this study, carrier pigeons should be considered a risk for the spreading into 

the environment of antimicrobial resistant bacteria. The increase in bacterial resistance to antibiotics and rising 

frequency of bacterial strains with dangerous level of bacterial resistance represent a serious problem nowadays. 
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