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Summary  

 
Antibiotics from the groups of aminopenicillins, cephalosporins, aminogycosides, 

polymyxins, fluoroquinolones, tetracyclines and potentate sulfonamides were tested on 16 
bacterial strains from the genus Salmonella, isolated from pig that were diagnosed with 
enteritis. 

Antibiotic resistance had been observed for streptomycin, in all bacterial strains. A 
high percentage of resistance was noticed for tetracycline (87.50%) and for potentate 
sulfonamide (68.75%), the last one having also intermediate values (6.25%) – only 25% of 
the strains being susceptible.  

The bacterial strains showed resistance also in some aminoglycosides and 
aminopenicillins, but in a lower percentage: spectinomycin – 31.25%, neomycin – 25%, 
gentamicin, ampicillin – 18.75%, amoxycillin – 12.5%. Intermediate values, in a pretty high 
percentage (31.25%), were registered for neomycin and spectinomycin.  

From the group of cephalosporins, ceftiofur had had maximum efficiency, 
meanwhile the use of cephalotin determined 87.5% susceptibility and 6.25% intermediate 
values in the Salmonella strains. No resistance was noticed for colistin and enrofloxacin.  

 

Antibiotic therapy has made many advances that have given veterinary 
medicine a large number of effective drugs. This use led to the selection of 
resistant forms of microorganisms to antibiotics, which is a natural and unavoidable 
phenomenon (FVE, 2005).  

Antibiotic resistance is a world-wide problem and is worse in some parts of 
the world than others. In pig medicine, antibiotics are used to restore the health 
and welfare of pigs in the face of disease challenge (Burch, 2005). The range of 
antibiotics currently available for use is relatively limited. Veterinarians regularly 
monitor the sensitivity to antibiotics of organisms isolated from sick pigs to ensure 
that the antibiotics used will be efficient (Potter et al., 2002). 

Antimicrobial resistance is a source of major concern in the case of 
zoonotic pathogens such as Salmonella. However, widespread and extensive use 
of a particular antibiotic does not always lead to resistance. Therefore, it is very 
important to determine the antibiotic sensitivity for the Salmonella strains. 

 

Materials and methods  
  

 A variety of laboratory techniques can be used to measure the in vitro 
susceptibility of bacteria to antimicrobial agents. In this study we used agar disk 
diffusion method for testing the bacterial pathogens. 

The materials used for the antibacterial diffusion studies were: 24 h broth 
bacterial culture (37°C) (Răpuntean Gh., 1999), agar medium and antibiotic discs. 
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The method allow free diffusion of antimicrobial substances onto inculated 
agar and the zone of bacterial inhibition around the disk is measured, after 24 
hours of incubation at 37 °C (Boldizsar et al., 2002).  
 Antibiotics from the groups of aminopenicillins, cephalosporins, 
aminoglycosydes, polymyxins, fluoroquinolones, tetracyclines and also potentiated 
sulfonamides were tested on 16 strains of Salmonella isolated from pigs. The 
samples consisted in faeces from pigs diagnosticated with enteritis. 
   

Results and discussions 
 

 The disc diffusion susceptibility tests gives early indication of whether an 
organism is sensitive, intermediate or resistant to a specific antibiotic, based on the 
zone of inhibition around the disc. We had proceeded to the measuring of this zone 
and to the interpreting the results by comparing it to The National Committee for 
Clinical Laboratory Standards (NCCLS, 1999) that are presented below (table 1):  
 

Table 1 
Zone diameter interpretive standards for veterinary pathogens  

Zone of diameter (mm) No
. 

Antibiotic  Antib. 
conc./ 
disc 

Resistant Intermediate Susceptible 

1 Ampicillin  10 µg ≤ 13 14 – 16 ≥ 23 
2 Amoxicillin  20 µg ≤ 16 17 – 22 ≥ 23 
3 Cephalotin  30 µg ≤ 14 15 – 17 ≥ 18 
4 Ceftiofur  30 µg ≤ 17 18 – 20 ≥ 21 
5 Streptomycin  50 µg ≤ 12 13 – 16 ≥ 17 
6 Gentamicin  10 µg ≤ 12 13 – 14 ≥ 15 
7 Neomycin  30 µg ≤ 12 13 – 16 ≥ 17 
8 Spectinomycin  100 µg ≤ 6 7 – 9 ≥ 10 
9 Colistin  30 µg ≤ 9 10 – 12 ≥ 13 
10 Enrofloxacin  5 µg ≤ 16 17 – 22 ≥ 23 
11 Tetracycline  30 µg ≤ 14 15 – 18 ≥ 19 
12 Trimethoprim/ 

Sulfamethoxazol  
1.25/ 

23.75µg 
≤ 10 11 – 15 ≥ 16 

 
 The antibiotic resistance was investigated on Salmonella genus strains, by 
using aminopenicillins: ampicillin and amoxicillin. These antibiotics have like 
bactericidal action against a wide range of common Gram-positive and Gram-
negative bacteria (many strains of Salmonella) (Ngoma, 1993). In our study, it was 
noticed a high percentage of sensitive strains for both antibiotics - 81.25% (13 
strains) and 87.5% respectively (14 strains) - and a lower percentage of resistant 
strains – 18.75% (3 strains) and 12.5% respectively (2 strains).  
 From the cephalosporins group we tested cephalotin, a first generation 
cephalosporin and there were 14 sensitive strains, meaning 87.5%, one strain 
intermediate and one resistant, meaning 6.25% percentage each of them. 
 Meanwhile, ceftiofur, a third generation cephalosporin that was designed to 
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enhance activity against Gram-negative bacteria (Hornish, 2002), while retaining 
good activity for Gram-positive bacteria, showed efficiency for all tested strains. 
 The phenomenon of antibiotic resistance appeared in 100% percentage in 
the case of streptomycin; although in the same group of antibiotics, for gentamicin, 
neomycin and spectinomycin it was a different situation of the strains: gentamicin – 
3 resistant, 13 susceptible (18.75% resistance, 81.25% susceptible), neomycin – 4 
resistant, 5 intermediate, 7 susceptible (25%, 31.25% and 43.75% respectively) 
and spectinomycin – 5 resistant, 5 intermediate, 6 susceptible (31.25%, 31.25% 
and 37.5% respectively). 
 The antibiotics from the group of fluoroquinolones (enrofloxacin) and 
polymyxins (colistin) demonstrated efficiency for all tested strains. 
 In comparison with these antibiotics, the tetracycline determined resistance 
in 87.5% of cases (14 strains), only in 12.5% being effective (2 strains).  
 The combination between trimethoprim and sulfamethoxazole, generally 
active against a wide spectrum of bacterial pathogens (Todar, 2002), in our 
research, had efficiency only for 4 strains, 1 being intermediate and 11 resistant, 
meaning 25% susceptible, 6.25% intermediate and 68.75% resistant (table 2). 
  

 Table 2 
The antibiotic resistance phenomenon in Salmonella strains 

 Antibiotic  Susceptible 

 (%) 

Intermediate 

(%) 

Resistant (%) 

1. Ampicillin  81.25 0 18.75 
2. Amoxicillin  87.5 0 12.5 
3. Cephalotin  87.5 6.25 6.25 
4. Ceftiofur  100 0 0 
5. Streptomycin 0 0 100 
6. Gentamicin 81.25 0 18.75 
7. Neomycin 43.75 31.25 25 
8. Spectinomycin 37.5 31.25 31.25 
9. Colistin 100 0 0 
10. Enrofloxacin  100 0 0 
11. Tetracycline  12.5 0 87.5 
12. Trimethoprim/Sulfamethoxazole 25 6.25 68.75 
 

The interpretation of the results obtained through antimicrobial disc 
diffusion susceptibility tests give the possibility of prescribing an appropriate 
antibiotic for the isolated strains, so that the therapy can be successful. 
 

Conclusions  
 

� Antibiotics from the groups of aminopenicillins, cephalosporins, 
aminoglycosydes, polymixines, fluoroquinolones, tetracyclines and also 
potentiated sulfonamides were tested on 16 strains of Salmonella isolated 
from pigs diagnosticated with enteritis 
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� Antimicrobial agar disk diffusion method was used for the testing of 
bacterial pathogens 

� The phenomenon of antibiotic resistance was registered in a 100% 
percentage only for streptomycin 

� A high percentage of resistant strains were observed both for tetracycline 
(87.5%) and trimethoprim/sulfamethoxazole (68.75%) 

� Resistant strains were registered also for spectinomycin (31.25%), 
neomycin (25%), gentamicin (18.75%), ampicillin (18.75%), amoxicillin 
(12,5%) but in a lower percentage; neomycin and spectinomycin presented 
also intermediate values of the inhibition zone (31,25%), having only 
43.75% susceptible strains and 37.5%, respectively 

� Although in the same group of antibiotics, the cephalosporins, the activity 
of cephalotin and ceftiofur upon Salmonella strains was different: ceftiofur 
demonstrated efficiency for all investigated strains, meanwhile cephalotin 
had 87.5% of susceptible strains, 6.25% intermediate and 6.25% resistant 
strains  

� There was no antibioresistance for colistin and enrofloxacin 
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