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ANALYSIS OF ANTIBIOTICS RESISTANCE  
OF E. coli MICROORGANISMS 

The article deals with the problem of microorganisms’ resistаnce to antibiotics at dairy farms and 
complexes (DFC). The aim of the work – analysis of resistance of E. coli to antibiotics used at DFC. As 
a result we determined the range of resistance of coli-forms to antibiotics used at the dairy complex 
“Zabolot” of Grodno district. It was shown that received strains of microorganisms E. coli have high re-
sistance to the following antibiotics: oletetrin, erythromycin, polymyxin, benzylpenicillin. E. coli bacte-
ria remained high sensitivity to ceftriaxon, sisomicin, furadonin, kanamycin, gentamicin. This fact al-
lows to recommend these antibiotics for animals coli-bacteriosis treatment at DFC. 

Introduction. The growth of antibiotics resis-
tance of microorganisms is one of the main and 
unsolved problems in the struggle with pathogenic 
microorganisms. 

The reason of this phenomenon is connected 
with the prolonged use of the same drugs in medi-
cine and veterinary for treatment of both human 
beings and animals, and is also associated with a 
rapid adaptation of microorganisms to antimicro-
bial substances.  

The growth of antibiotic resistance of microor-
ganisms at first was discovered in medicine and 
later in veterinary. This phenomenon after that was 
found for other antimicrobial substances [1–5]. 

Researchers tried to solve this problem on the 
way of search and synthesis of new antimicrobial 
substances. Nowadays it is known about 6,000 an-
tibiotics, but it became clear that adaptation of mi-
croorganisms to antibiotics is faster than a search 
of new antimicrobial substances.  

The way from discovering, testing to applying a 
new antibiotic in practice takes 5–10 years even in 
the best case and costs several million dollars. At the 
same time in laboratory conditions microorganisms 
need several weeks for adaptation to new antibiotics. 
In nature complete adaptation of microorganisms to 
new antibiotics is observed during 5 years and partial 
adaptation – during a year or less [3]. 

According to FAO/WHO report every year 25 
thousand people die from the resistance of micro-
organisms to antibiotics [5].  

In veterinary this problem is sharper. Because 
of antibiotic resistance cows are used not more 
than 3 years instead of 5 years planned in dairy 
production. Then millions of animals are not 
treated but killed for meat [1]. 

Thus mankind loses the “armaments race” in 
fighting with microorganisms.  

Until the new more effective ways for struggle 
with antibiotic resistant microorganisms have not 
been found, one of the main ways of solving this 
problem is the proper use of antibiotics, timely de-
tection of increasing of microorganisms resistance 
and alternation of substances used.  

The analysis of microbiota resistance at DFC is 
one of the immediate tasks that provides sanitary 
and hygienic conditions for high quality milk pro-
duction. 

At present antibiotics resistance control of mi-
croorganisms at DFC isn’t carried out because of 
the absence of available methods of analysis. Such 
work is fulfilled by veterinary and microbiological 
test centers and research organizations.  

Main part. The aim of investigation is to study 
the resistance of E. coli microorganisms to antibi-
otics used at DFC.  

Coli-bacteriosis is one of the widespread rea-
sons of animals disease with mastitis [1]. E. coli 
bacteria belong to opportunistic pathogens and 
serve as the main sanitary indicative microor-
ganisms, used for characterising safety of food-
stuffs. They also are remarkable for high speci-
fic growth rate and rapid adaptation to environ-
ment [6]. 

Opportunistic pathogenic micrоbiota is the 
obligatory inhabitant of animal organism and is 
accumulated in great quantity in premises of DFC 
and constantly accompanies pathogens causing 
illnesses.  

The work with pathogenic microorganisms is 
difficult because of their low concentration and 
special conditions while working with them. 
Therefore it is advisable to carry out monitoring of 
microorganism resistivity to antibiotics on oppor-
tunistic pathogenic microbiota that is easier to find 
and control.  
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Research sampling was carried out at the dairy 
complex “Zabolot” of Grodno district. Isolation, 
identificaton of microorganisms and their antibi-
otic resistance analysis was done in the labora-
tory of Microbiology and Epizootology Depart-
ment of Grodno State University and at the De-
partment of Biotechnology and Bioecology of 
BSTU. 

Isolation of enterobacteria was done from post-
mortem animals as described in [7]. Differentiation 
and identification of microorganisms E. coli was ful-
filled in accordance with existing systematics ac-
cepted by intestinal bacteria subcommittee of nomen-
clatural committee of International Association of 
Microbiologists, Bergy’s catalogue and immunologi-
cal method as well [6, 8]. 

Estimation of E. coli resistance to antibiotics 
was tested by the standard method of substances 
diffusion into agar [9]. 

For detection of bacteria sensitivity to antibiot-
ics by disco-diffusion method 0,1 ml of bacteria 
suspension equal to 0,5 standard turbidity on 
McFarland was sowed on the agar surface in Petri 
dishes and then paper discs of 6 mm diameter con-
taining definite quantity of antibiotics, recom-
mended by the instruction on drug application, 
were put.  

After the incubation of plates for 24 hours in 
thermostat at 37oC diameters of inhibition zones of 
bacteria growth around discs were measured.  

Antibiotics widespread in veterinary for ani-
mals treatment were used such as; furadonin, car-
benicillin, oletetrin, neomycin, cephtriaxon, benzyl 
penicillin, oleandomicin, kanamycin, clindomycin, 
perflocsacin, cephalexin, sizomycin, levomecitin, 
polymixin, erythromycin, linkomycin, gentamycin, 
oxacillin, tetracycline, fuzidin, ampicillin. 

Working concentrations of antibiotics were 
prepared from sold medicines in accordance with 
instruction on their application. 

In the result of the fulfilled work 18 cultures 
of E. coli bacteria were isolated and their sensitiv-
ity towards antibiotics stated by disco-diffusion 
method.  

The results of sensitivity and resistivity testing 
of a certain strain of E. coli bacteria to separate 
antibiotics are shown at Fig. 1. 

Antibiotic resistance of microorganisms was es-
timated on a diameter of the inhibition zones of 
bacteria growth in agar media and was stated in 
accordance with the commonly accepted criteria 
(Table 1). 

As it is seen from Table 1 if the size of growth 
inhibition zone is more than 12 mm microorganisms 
are considered to be sensitive; if less than 12 mm – 
middle resistant; at the absence of growth inhibi-
tion zone – they belong to resistant forms [9]. 

 
Fig. 1. Analysis of bacteria E. coli resistance  

to antibiotics by the method  
of substances diffusion into agar media:  

1 – benzyl penicillin; 2 – sizomycin; 3 – furadonin, 
4 – neomycin; 5 – polymixin; 6 – tetracycline, 
7 – kanamycin; 8 – erythromycin; 9 – oletetrin 

 
The results given at Fig. 1 show that selected 

strain of E. coli has high sensitivity to sizomy-
cin, furadonin, neomycin, kanamycin; medium 
sensitivity to tetracycline, and high resistance  
to oletetrin, erythromycin, polymixin, benzyl 
penicillin. 

 
Table 1 

Criteria of microorganisms’ resistance 

Types  
of microorganisms

Size of inhibi-
tion zone  

of growth, mm 

Doses  
of antibiotics 
for therapy 

Sensitive more than 12 recommended 

Middle resistant less than 12 maximum admit-
ted 

Resistant absent ineffective 

 
In Table 2 the results of resistance analysis of 

18 selected strains of E. coli bacteria towards in-
vestigated antibiotics are given. All isolated mi-
croorganisms were divided into groups of sensi-
tive, losing sensitivity and stable forms in accor-
dance with criteria of bacteria resistance to antibi-
otics and their content in percents was determined. 

As it is seen from Table 2 all isolated strains 
were resistant to antibiotics: oletetrin, оlean-
domicin, oxacillin, clindomycin,. High percentage 
of stable forms was detected towards benzyl peni-
cillin, erythromycin, linkomycin, fuzidin, tetracy-
cline. For cephtriaxon, furadonin, sizomycin no 
resistant forms were found. 

1 2 3 

4 5 6 
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Table 2 
Analysis of antibiotics influence on resistance of E. coli microorganisms 

Forms content, % Antibiotics Sensitive Medium stable Stable 
1. Furadonin 72.2 27.8 0 
2. Carbenicillin 16.7 16.6 66.7 
3. Oletetrin 0 0 100.0 
4. Neomycin 38.9 55.5 56.0 
5. Cephtriaxon 100.0 0 0 
6. Benzyl penicillin 0 5.6 94.4 
7. Oleandomicin 0 0 100.0 
8. Kanamycin 78.6 14.3 7.1 
9. Clindomycin 0 0 100.0 
10. Perflocsacin 62.5 0 37.5 
11. Cephalexin 71.4 0 28.6 
12. Sizomycin 88.9 11.1 0 
13. Levomecitin  38.9 16.7 44.4 
14. Polymixin 16.7 50.0 33.3 
15. Erythromycin 0 0 94.5 
16. Linkomycin 5.5 0 94.5 
17. Gentamycin 83.3 11.1 5.6 
18. Oxacillin 0 0 100.0 
19. Tetracycline 11.1 5.6 83.3 
20.Fuzidin 11.1 0 88.9 
21. Ampicillin 33.3 5.6 61.1 

 

Conclusion. It has been fulfilled the analysis 
of antibiotics resistance of E. coli bacteria to the 
range of widely used antibiotics. Received data 
make it possible to recommend changing of inef-
fective antibiotics for effective ones, such as 
cephtriaxon, furadonin, kanamycin, sizomycin, 
gentamycin for prophylaxis and treatment of 
animal coli-bacteriosis at dairy farms and 
complexes. 
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