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Abstract:  
Bacteria genus Salmonella serotype of S.enteritidis and S typhimurium are zoonotic causes of enteric diseases 
that are transmitted through food to man.Aims of our study was isolations salmonella from laying hens farm 
from Kosovo determinations the sensitivity and resistance the different groups of antibiotics.We included 39 
laying hens farms for egg consumption,from 13 municipalities. We have collected 1363 samples:faeces,floor fan 
dust and eggs. Isolation and serotyping of Salmonella species, according ISO 6579:2002 methods was 
conducted.From 19 farms are isolated 38 strains of salmonella. We identified 2 serotypes S.enteritidis S 
.bovismorbificans. We testing 30 isolate on antimicrobial sensitivity and resistance with Kirby-Bauer diffusion 
disk method according to CLSI standards, we used Mueller Hinton agar with different groups of antibiotics 
disc.The results was:gentamicin (Cn 10mcg) S/100%, sulphamethoxazole - trimethoprime (SXT 25 mcg) 
S/100%, ampicillin (AMP 10mcg) S/100%, oxytetracycline (OT 30 mcg) S/100%, ciprofloxacin (CIP 1mcg) 
S/97%, I/3%, minocycline (MH 30 mcg) R/60%, I/40%, streptomycin (S 10 mcg) S/10% R/90%, amoxicillin 
(AML 2 mcg) S/14%,I/ 86 % cloxacillin (OB 5 mcg) R/100 %. 
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1. Introduction 

Poultry in Kosovo is the branch of intensive 
production which rapidly developed, particularly in 
lines for the production of eggs consumption. The 
official data represent annual national needs for the 
production of poultry meat in Kosovo which are 
37000 tons of meat and 37500000 eggs for 
consumption [2]. Salmonella spp are facultative 
intracellular pathogens, causing local or systemic 
infections and chronic cases without clinical signs. S. 
enteritidis is an important cause of human 
salmonellosis and food poisoning [7, 8]. S. enteritidis 
has become prevalent in human and poultry farm as 
result of vertical and horizontal transmission in and 
between large poultry organizations [7]. Antimicrobial 
resistance is a growing public health problem which 
causes increased morbidity and mortality among 
humans and animals. Antimicrobials are used for 
treatment of infected animals, to protect them from 
infectious diseases, and to provide a faster growth 
rate. Overused of antimicrobials may cause the 
selection emergence and dissemination of resistant 
pathogens Salmonella enteritidis that are transmitted 
to humans through different contaminated food [7, 
10]. Salmonella in host cells with enterotoxic effect 
and elements extrachromosomal plasmids, which are 
associated with virulence and multiresistance [9].  

2. Material and Methods 

This study was carried out in Food and 
Veterinary Agency, Food and Veterinary Laboratory, 
Republic of Kosovo. Study has expanded in the time 
frame from April - September 2012. From total 1363 
tested sample from laying hens farms was isolated 38 
salmonella strain. We have identified two serotype 
S.enteritidis S.bovismorbificans [2]. We testing 30 
isolate of Salmonella in sensitivity and resistance with 
different group of antibiotics. Test was done with 
Kirby-Bauer diffusion disk method according to CLSI 
standards 9 edition [1,4,5]. Testing protocol: sterile 
saline 2 ml in tube, Mc Farland turbidity standard No. 
0.5 Wickerman card Oxoid UK Mueller Hinton 
agar,Oxoid, UK in plates 150mm caliper, antibiotic 
disc, disc dispenser, sterile cotton swabs, vortex alcool 
96%, bunsen burner [1,4,8]. Salmonella isolates was 
removed from criovials -80 C and refresh on brain 
heart infusion in 10 ml for 24 h in 37 C and streaking 
on nutrient agar plate for 24h on 37 C. We have taking 
some salmonella colonies and put in 2 ml saline 
solution in sterile tube and compare with 0.5 
McFarland turbidity standard after this with sterile 
cotton swab streaking in Mueller Hinton Agar then we 
have put the disc of antibiotics on plate with disc 
dispenser gentamicin (Cn 10 mcg), ampicillin (AMP 
10 mcg), sulphame thoxazole trimethoprim (SXT 25 
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mcg), oxytetracycline (OT 30 mcg), ciprofloxacin 
(CIP 1 mcg), minocycline (MH 30mcg), streptomycin 
(S 10 mcg), amoxicillin (AML 2 mcg), cloxacillin 
(OB 5 mcg)  Oxoid UK. 

3. Results and Discussion 

All 30 salmonella isolated tested on antibiogram 
was sensititive to gentamicin ampicillin, 
sulphamethoxazole trimethoprim, oxytetracyclin to 
100%, ciprofloxacina from S/97%. The salmonella 

isolates was shown highly resistance to cloxacillin 
100%,  streptomycin 90% minocycline 60% and  
intermediate result was given amoxicillin whith 86%, 
minocycline 40% ciprofloxacin 3%, see table 1 below. 

The intermediate was shown 86% of isolate to 
amoxicillin (AML2µg) follow by 40% to minocycline 
(MH30 µg).The majority of strain of S.enteritidis 
continuo to be sensitive to antimicrobial drugs and of 
18,968 isolates reported by Laboratory of Enteric 
Pathogen in 1969. 

Table1. In-Vitro Antimicrobial susceptibility of salmonella isolates 

Antibitic µg Number of  
isolated tested 

Sensitive Intermediate Resistance 

Cn10 µg 30 30  (100%) 0 0 
AMP10 µg 30 30  (100%) 0 0 
SXT25µg 30 30 (100%) 0 0 
CIP1 µg 30 29 (97%) 1 (3%) 0 
OT 30µg 30 30 (100%) 0 0 
MH30µg 30 0 11 (40%) 19 (60%) 

S10µg 30 3 (10%) 0 27 (90%) 
AML2g 30 4 (14%) 26 (86%) 0 
OB5µg 30 0 0 30  (100%) 

 

 

Figure 1. Measure the inhibition zone 

London,UK, only eight were resistant with less 
than 0.5% resistance to four or more drugs [12]. 
Antimicrobial susceptibility and molecular 
epidemiology of 275 S.enteritidis isolated in Hong 
Kong from 1986 -1996 were studied. Over 99% of 
these isolates were susceptible to 17 of the 19 
antimicrobial tested [6]. The antimicrobial 
susceptibility testing the  salmonella in Italy during 
period 2002-2005, was tested 9925 salmonella isolates 
which was shown the 96% the sensitivity to 
gentamicin, 96% to ciprofloxacina 99%, 
sulphamethoxazole trimethoprim 85%, ampicilina 
70%, Streptomicina 40% [3]. In the directive 
2003/99/EC, in forced since June 2004, antimicrobial 
susceptibility is part of the legislation [5]. 
Antimicrobial resistance in salmonella strains 

generally encoded by plasmid, which has been 
acquired as consequence of antibiotic pressure in 
humans and veterinary medicine. However 
antimicrobial resistance  typing can be used in 
conjuction with serotyping, phage typing, protein 
analysis and genetic characterization of resistance 
plasmid for epidemiological purposes [11]. 
Antibiotics have been successfully used in poultry and 
farming for different purposes such as growth 
promoter prophylaxis and therapeutics [9]. 

4. Conclusions 

From obtained results of salmonella isolations 
testing on antimicrobial susceptibility, we can 
conclude as following. For the first time was done the 
antimicrobial susceptibility in salmonella isolates in 
Kosovo based on the national plan for salmonella 
monitoring in Kosovo according to regulative nr 
32/2008. Salmonella has shown the highly sensitive to 
antibiotics: gentamicin, ampicillin, oxytetracycline, 
sulphamethoxazole trimethoprim with 100% and the 
sensitive to ciprofloxacin was 97%. The highly 
resistance to cloxacillin R/100%  streptomycin R/90% 
and minocycline R/ 60% the intermediate amoxicillin 
I/86%, and minocycline I/40%, From nine antibiotics 
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used for this investigations on 50% of  them, 
salmonella was shown the resistance. Using the 
antibiotics in intensive poultry industry is without 
control of governmental veterinary authority. To 
avoid the using antibiotics without control in poultry 
farm for therapeutic and preventive is need more 
effort for regular supervision and biosecurity 
measures, active monitoring surveillance on national 
level and laboratory monitoring program for 
antibiotics residue according to regulative nr 26/2005. 
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