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Abstract
Pathogenic strains of Escherichia coli, capable of causing avian colibacillosis (APEC), currently pose 

a significant threat to modern poultry farming, in particular industrial broiler production. Moreover, the 
origin of colibacillosis in broiler chickens is connected with parental health issues. Therefore, the aim of the 
work was to investigate the etiological link between colibacillosis in 1-day old chicks and the biological 
characteristics of E.  coli isolates from the breeder flock. A total of 65 pathogenic E.  coli isolates were 
detected from broiler-breeders (n  =  14) and 1-day-old chikens (n  =  51). This shows a huge impact of 
collibacillosis on poultry farming at different levels of production. The main lesions were associated with 
fibrin deposition and omphlaitis formation. The last-mentioned parameter could affect the viability of 
chicks; nevertheless, the average Pasgar score was identified as 9.7  points. Amomg APEC, the most 
prevalent were O78 and O18 serotypes, wich were characterized by the absence of β-hemolysis. Moreover, 
the antibiotic profile of APEC isolated from parenteral and progeny flocks was similar. A high level of 
resistance to amoxicillin, amoxiclav, doxycycline, tetracycline, and enrofloxacin was found; more than 70% 
of isolated APEC were invulnerable to the mentioned antimicrobials. The most effective antibiotics were 
colistin, gentamicin, and florfenicol, to which only 0.0% and 2.0%, 14.3 and 9.8%, 7.1% and 2.0% of 
isolated APEC from broiler-breeders and chickens, respectively, were resistant. In addition, prolonged 
treatment of birds led to the formation of multi-resistant strains that affected chickens from the first days of 
life. Thus, studying the process of APEC infection through an integrated production chain can be useful for 
taking appropriate measures to prevent early cases of colibacilosis.

Keywords: Avian pathogenic E. coli (APEC), antibiotic resistance, colibacilosis.

Introduction
Avian colibacillosis, caused by pathogenic 

variants of Escherichia coli (notably so-called 
APEC strains), is one of the most prevalent 
infectious diseases affecting domestic, ornamental, 
and wild birds. It exhibits a variable course – acute 
or chronic – accompanied by signs of intoxication. 
This disease is a major cause of significant economic 
losses in poultry farming worldwide, due to high 
mortality rates, reduced egg production, poor weight 

gain in meat-type birds, ineffective treatment, and 
compromised immunological responsiveness to 
vaccinations against various viral infections [1,2].

Colibacillosis can manifest as either localized or 
systemic infections, which in turn present in various 
clinical forms, including acute septicemia, subacute 
pericarditis, chronic respiratory diseases, fibrinous-
purulent polyserositis, airsacculitis, and many 
others. The progression of colibacillosis may affect 
multiple physiological systems – such as the 
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respiratory, digestive, reproductive, or musculo
skeletal systems – or remain localized, as observed 
in cases of yolk sac infection, omphalitis, dermatitis, 
cellulitis, or panophthalmitis. Thus, APEC is an 
etiological agent of primary infections, the 
development of which is often associated with 
suboptimal conditions in large-scale poultry farms, 
including elevated ammonia levels, high stocking 
density, temperature fluctuations, and other 
environmental stressors that negatively impact 
poultry health  [3]. At the same time, they can 
frequently cause secondary infections that 
complicate such primary diseases as respiratory 
viral infections (Newcastle disease, infectious 
bronchitis, avian influenza) and mycoplasma 
infections caused by Mycoplasma gallisepticum  
or Mycoplasma synoviae [1,2,4].

In general, representatives of the E. coli species 
belong to the commensal microbiota of the lower 
gastrointestinal tract in mammals and birds, 
contributing to the maintenance of normal 
physiological functions of the host organism. At the 
same time, E. coli, being a ubiquitous microorganism, 
is characterized by remarkable genomic plasticity, 
as it can enrich its genome through the acquisition 
of genes whose expression products enable it to 
adapt to adverse environmental conditions, colonize 
atypical biotopes, synthesize diverse virulence 
factors, and produce compounds that contribute to 
resistance against various classes of antimicrobial 
agents [5-7]. Notably, it has been established that 
among the virulence factors involved in the 
pathogenesis of colibacillosis, F1 fimbriae adhere to 
the epithelial cells of the pharyngeal and tracheal 
respiratory tracts of chicks; temperature-sensitive 
hemagglutinin plays a role in the colonization of the 
air sacs; the aerobactin iron-acqusition system 
enables E. coli to grow under conditions of low free 
iron concentration in physiological fluids; and 
P-fimbriae are critical at later stages of infection, 
facilitating adhesion to internal organs and providing 
resistance to phagocytosis. The presence of plasmids 
in E. coli strains may explain the rapid and efficient 
transfer of virulence factors post-hatching. 
Moreover, the genetic background can influence the 
bacterium’s ability to acquire, maintain, or express 
pathogenic traits. It has also been shown that 
infection of chicks with E.  coli may occur 
transovarially from infected hens and/or via a 
contaminated eggshell surface. Moreover, horizontal 
transmission through inhalation from infected 
offspring to other chicks upon contact after hatching 
is possible [5,6,8,9]. Nevertheless, the number of 
studies focused on the distribution of pathogenic 
E. coli strains causing avian diseases, as well as on 

the structure and biological characteristics of the 
APEC population in broiler production and the 
transmission pathways from parent stock to chicks, 
remains rather limited. Thus, the aim of the work 
was to investigate the etiological link between 
colibacillosis in 1-day-old chicks and the biological 
characteristics of E.  coli isolates from the breeder 
flock.

Material and methods
In the research, biological material collected 

during 2023–2024 from one of the productive zones 
of a poultry farm in Ukraine was used. In cases of 
increased bird mortality during the production 
period, samples were taken from birds of various 
age groups (specifically at 180–190, 230–240, 
310–320, and 380–390  days) for subsequent 
pathological and bacteriological analysis. 
Importantly, the birds had been vaccinated twice 
with a live attenuated vaccine derived from 
Escherichia coli strain EC 34195, which carries a 
mutation in the aroA gene. The quality of one-day-
old chicks originating from diseased breeder-
broilers was assessed based on the criteria including 
the presence of pathological changes and bacterial 
infection.

The analysis of the pathological condition of the 
birds selected for the study was carried out in the 
laboratory of LLC “Center for Veterinary 
Diagnostics”. For this purpose, was autopsies were 
performed and lesions were described in particular: 
trachea, lungs, air sacs, heart, liver, spleen, kidneys, 
stomach, small and large intestine and yolk sac. The 
degree of pathological changes was determined 
depending on the area of the affected organ 
according to a 0-3-point system. The degree of 
lesions was valuated from 0 to 3 points: 0 – absent, 
1 – mild, 2 – moderate and 3 – severe based on the 
presence of fibrin deposition, hemorrhages, edema 
and inflammation [10].

The selection of biological material samples for 
further isolation of bacteria was carried out aseptically 
from the internal organs: in broiler parents – from the 
liver, heart, spleen, and in day-old chicks – from the 
liver, heart, and yolk sac, respectively. At the first 
stage of isolation of cultures, the samples were placed 
in a liquid nutrient medium tryptone soy broth (TSB, 
Himedia, India) and cultivated at a temperature of 
37 °C for 24 hours. After that, the bacteria were sown 
using the dense lawn technique on MacConkey 
diagnostic and differential medium (McCM, 
Himedia, India). Subsequently, the colonies that grew 
on the surface of the nutrient medium were 
subcultured using the depletion streak technique on 
tryptone soy agar (TSA, Himedia, India) for further 
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identification. Isolates of E. coli were considered to 
be pathogenic if they were isolated from more than 
two organs [11].

Bacterial isolates were identified using the 
APi20 E test system (bioMerieux, France) according 
to the main diagnostically significant features of the 
E. coli species, which allows assessing a number of 
biochemical indicators: the presence of the enzymes 
β-galactosidase, tryptophan deaminase, lysine 
decarboxylase, ornithine decarboxylase, arginine 
dihydrolase, urease, gelatinase; the ability to ferment 
glucose, mannitol, inositol, sorbitol, rhamnose, 
sucrose, melibiose, amygdalin, arabinose; the ability 
to utilize citrate and form hydrogen sulfide, indole, 
and acetoin.

The susceptibility of E.  coli isolates to anti
microbials was determined by the Kirby-Bauer disk 
diffusion method on Mueller-Hinton medium 
(MHM, Himedia, India) [12]. The following 
antimicrobial compounds were used (Oxoid, 
Holland): spectinomycin, gentamicin, neomycin, 
fosfomycin, amoxicillin, amoxiclav, doxycycline, 
oxytetracycline, colistin, florfenicol, flumequine, 
enrofloxacin, norfloxacin, ciprofloxacin and 
trimethoprim. The quality control of antimicrobial 
discs and Mueller-Hinton media was determined 
using reference strains of the American Type Culture 
Collection (ATTC): E.  coli ATCC  25922, 
Staphylococcus aureus ATCC 25923, Pseudomonas 
aeruginosa ATCC 27853 and Enterococcus faecalis 
ATCC 29212, which are maintained in the Ukrainian 
Collection of Microorganisms at the Zabolotny 
Institute of Microbiology and Virology of the 
National Academy of Sciences of Ukraine. Isolated 
multiresistant pathogenic E. coli strains were stored 
on semi-solid thioglycolate medium at 2 °C for 
further research [13,14].

Serotyping of the E. coli isolates was performed 
using polyvalent Anti-Coli P (O78, O2, O86, O18) 
sera (Sifin, Germany). Hemolytic activity of the 
cultures was determined using blood agar (BA, 
Himedia, India) and classified as α-, β- and 
γ-hemolysis according to the severity [15].

The etiological impact of the state of the broiler-
breeders on the health of their offspring was 
determined in accordance with the Global Health 
Chicks Program for day-old chicks, which involves 
assessing the viability of chicks according to the 
Pasgar scale, as well as PCR analysis of samples of 
biological material from the liver, heart, yolk sac and 
respiratory tract of chickens, selected on FTA cards 
for identification of representatives of the species 
Mycoplasma galisepticum, Mycoplasma synoviae, 
Salmonella spp. and E. coli. PCR was performed in 
the Hipra Diagnose laboratory (Spain) [1,11].

Data entry, initial analysis, and figure design 
were done using Microsoft Office Excel 2010 
(Microsoft Corporation, New York, NY, USA)  
to generate figures and run initial analysis as pre-
viously described [14]. The chi-square test was 
calculated using Pearson probability value  
(p-value) to compare the number of isolates resis-
tant to aminoglycosides, β-lactams, tetracyclines, 
polypeptides, phenicols, cephalosporins, quino-
lones and diaminopyrimidines between groups.  
A p-value less than 0.05 was considered statisti-
cally significant [6].

Results and discussion
Poultry farming is a critical source of affordable 

protein worldwide. However, it faces ongoing 
threats from various poultry diseases that 
significantly impact public health, economic 
stability, and food security [16]. Therefore, the 
problem of colibacillosis has been and remains to 
this day one of the main causes of economic losses 
in poultry farming. Given the globalization of 
production, pathogenic strains of E.  coli can not 
only act as a secondary factor in the pathological 
condition, but also serve as the main cause of 
death regardless of the age of the bird [7]. 
Moreover, there is evidence of vertical transmission 
of pathogenic E. coli strains from the breeders to 
their offspring, in particular to day-old chicks, as 
well as the transfer of virulence and resistance 
genes to commensal microbiota, including E. coli 
[17]. Thus, understanding the transmission routes, 
risk factors and survival characteristics of the 
most important pathogens affecting poultry 
populations, as well as maintaining strict 
biosecurity, are key points [16].

The poultry population was examined for the 
presence of colibacillosis in one production zone of 
the farm during the productive period. We identified 
four age intervals during which an increased 
mortality rate was observed ranging from 0.6 to 
1.3%. The increase in livestock mortality was 
observed during the period of the greatest 
psychological stresson the poultry and the influence 
of possible stress factors, which were not analyzed 
in this work. In particular, from the 150th day, birds 
undergo significant hormonal changes, which are 
associated with the process of laying and 
fertilization. This leads to a weakening of the 
immune response through the synthesis of the stress 
hormone corticosterone, which inhibits the 
proliferation of cytotoxic lymphocytes and natural 
killers, thereby disrupting the functioning of the 
cellular link of immune defense aimed at combating 
bacterial infection [18].
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Twenty-three E. coli isolates were detected in 
broiler parent flocks, 14 of which were considered 
pathogenic, because they were detected simulta
neously in multiple organs, suggesting a systemic 
infection (Table 1).

In dead broiler-breeders at 185  days, the main 
pathological changes were the development of 
fibrinous peritonitis (3 points). Fibrinous lesions of 
the liver and heart (1–2 points) were also detected. 
However, the air sacs were without signs of 
aerosacculitis, which excludes infection of chickens 
with E.  coli by airborne droplets. The spleen was 
enlarged, hyperemic, which indicated the immune 
system’s reaction to the presence of inflammation. 
However, no pathological changes were detected in 
the trachea, lungs, kidneys and stomach. The ovaries 
were formed without signs of inflammation. In 
broiler-breeders at 240–250  days, pathological 
changes were similar to those observed earlier age.

It should be noted that with age, the progression 
and degree of organ damage increased significantly. 
Thus, signs of fibrinous pericarditis, perihepatitis, 
peritonitis and ovaritis (3  points) were found in 
100% of the dead birds (Fig.  1). In addition, the 
liver was of a dense consistency with signs of 
connective tissue replacement, which could 
indicate a chronic stage of bacterial infection. 
Moreover, after 380  days, some cases of 
coligranulomatosis were detected, a chronic form 
of old E. coli affection.

To conclude, among the main pathological 
changes caused by pathogenic isolates of E.  coli, 
fibrinous deposits were observed on internal organs, 
which progressed with age and indicated a chronic 
stage of the disease. These results coincide with 

data presented by Khairullah A. et al. about E. coli 
lesion variety in different age periods of birds [19].

To evaluate the impact of colibacillosis in the 
breeder flock on broiler offspring, 10 groups of one-
day-old chicks of 10 individuals each were examined 
with an interval of 21 days, which corresponds to 
the incubation period. As a result of the quality 
assessment on the Pasgar scale during 10 hatchlings, 
scores of no less than 9.5  points were obtained, 
which is considered a fairly high point. And the 
average values according to the Pasgar scale, 
considering viability, the condition of the navel, 
skin of the legs, beak and abdomen, were 9.7 points, 
which indicates a fairly high mark and good quality. 
The worst among all the evaluated parameters was 
the viability of the chicks, as well as the tightness in 
the thoracic cavity, which was noted in 9.4 and 8.3% 
of the chicks, respectively. In our opinion, this may 
be a likely result of the influence of bacterial 
infection because of egg contamination or vertical 
transmission of the pathogen (Fig. 2) [20]. 

During autopsy, 79% of day-old chicks showed 
a change in the color of the yolk sac from brown to 
green, as well as signs of omphalitis. According to 
data from other authors [20] pathogenic strains of 

Table 1
Isolates of E. coli detected in broiler-breeders 

Features Age categories (days)
Age 180–190 240–250 310–320 380–390
Number of breeders 6 5 6 7
Number of isolates / pathogenic 5/4 5/3 7/4 6/3

Fig. 1. Lesion that was observed in dead birds: А – development of fibrinous perehepatitis, pericarditis (2 points);  
В – fibrinous pericarditis and perihepatitis (3 points); С – peretonitis; D – granulomatous formation on the intestine



О. Nechypurenko, І. Furtat, D. Dreval, L. Avdeeva. Colibacillosis in broiler chicks and its etiological link to the biological characteristics...� 49

E.  coli are the most common cause of omphalitis 
affecting chicks in the first 7 days of life. In addition, 
in 6% of cases, signs of fibrinous pericarditis were 
observed, indicating the presence of a bacterial 
infection. In most chicks, the liver was icteric 
without signs of inflammation. The spleen was 
swollen, the cecum was distended with excess gas, 
and slight erosions on the cuticle were observed in 
the stomach, which indicated the development of 
cuticulitis and is not considered a pathognomonic 
sign of colibacteriosis.

During the bacteriological study of 1-day-old 
chickens, 67  isolates of E.  coli were isolated, of 
which 51 (i.e., 76%) were considered pathogenic. 
This indicates a systemic course of bacterial 
infection and a septic state in chickens. According 
to the results of PCR, Salmonella spp., Mycoplasma 
synoviae and Mycoplasma galisepticum were not 
detected. Instead, a positive result for E.  coli was 
recorded in all studied groups, with the Ct value 
ranging from 19.6 to 35.1 units. It should be noted 
that in the case when Сt  ≤  32.0, the amount of 
genetic material of bacterial cells is significant and 

may indicate their virulence, since omphalitis was 
detected in most of the studied chickens.

Comparing the biochemical features of E.  coli 
isolated from broiler-breeders and their progeny, it 
should be noted their possibility to produce biogenic 
amines, for instance putrescine and cadaverin that 
are toxic for microorganisms [21]. Furthermore, 
these toxins can react with nitrites to form 
carcinogenic nitrosamines, which cause dilatation 
of peripheral blood vessels, capillaries, and arteries, 
thus resulting in hypotension, flushing [22]. 

Although the majority of E. coli cultures isolated 
from the parent flock (64.6%) and their chickens 
(57.1%) were lactose negative. However, according 
to Kaczmarek  et  al. [23], there was no correlation 
between virulence and lactose fermentation capacity.

Serotyping is one of the methods used for typing 
and E.  coli classіfication [24]. The majority of 
pathogenic E. coli detected from breeders’ flock were 
classified as serogroups O78 (57.1%, n = 8) and O18 
(21.4%, n = 3). Among pathogenic E. coli isolated 
from chickens, representatives of serogroups O78 
(49.0%, n = 25) and O18 (19.6%, n = 10) were also 
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identified. Also, the variability of serogroups in 
chickens was wider, it was detected O2 and O86 
types, and non-classified isolates, which could be O5, 
O18, O35, O109, O115 or others, and were not 
included in diagnostic kit (Fig. 3) [25,26].

However, no correlation between serotype and 
virulence was detected. Different isolates of any 
serogroup could acquire several virulence factors. 
These genes include iron acquisition genes (iucD, 
iroN), adhesion genes (tsh), toxin genes (vat, hlyF), 
serum resistance genes (iss), housekeeping proteases 
(ompT), and ColV operon genes (cvi/cva) due to 
plasmids, phages, pathogenicity islands and others 
mobile genetic elements [6].

As mentioned above, E.  coli bacteria generate 
multiple virulence factors that aid its pathogenicity in 
extra-intestinal infections. Also, these factors could 
be transmitted to normal microbiota and influence 
host-pathogen interactions. In our investigation, none 
of the pathogenic E. coli isolates were characterized 
by β-haemolysis, and fewer then 7,7% had 
α-haemolysis. Various studies reported the avian 
E.  coli as non-hemolytic and independent of 
haemolytic activity, which corresponds with our 
results. However, some reports suggested that E. coli 
has the ability to produce haemolysin and causes the 
release of iron from erythrocytes which helps in the 
development of systemic bacterial infection [27,28].

Nevertheless, the use of antibiotics has a major 
impact on the development of resistance. 
Antimicrobials are still the main tool for treatment 
in poultry farming. However, there is evidence that 
E.  coli strains can quickly develop the resistance 
under certain circumstances [29]. 

In our research, it was shown that isolated E. coli 
were most often resistant to amoxicillin (100%)  
and amoxiclav (98%), the group of beta-lactame 
antibiotics which inhibit cell wall synthesis. Also, 
we detected high level of resistance to tetraclines, 
more than 78,6 and 85,7% of isolated E. coli from 
breeder’s flock were non vulnerable to doxycycline 
and oxytetraciline, respectively. A similar trend was 
observed in APEC isolated from chickens (Fig. 4). 

It should be noted that we observed high 
resistance to chinolones, for instance, enrofloxacine. 
There were detected near 78.6% and 72.5% 
resistance strains of E. coli in breeders and chicks, 
respectively. Such tandnacy could be explained by 
prophylactic usage of enrofloxacine and amoxicilline 
every 4 weeks in productive age of broiler breeders. 
That high level of resistance in chickens could be 
due to vertical or horyzontal transmission of APEC 
from parents to progeny flocks. This data coralated 
with results of Joseph  J.  et  al. [17]. Moreover, 
ciprofloxacine and norfloxacine characterized by 
high number of resistant strains isolated from broiler 
breeders (57.1% and 64.3%) and chickens (51.0% 
and 47.1%). The effectivity of flumequine, as 
antimicrobial from the same group, also was low 
because of crossresistance development [30].

Amynoglycosides are the group of antimicrobials 
with wide spectrum and possibility to inhibit the 
proteins synthesis after binding to 30S ribosome [31]. 
Among amynoglycosides the highest level of 
resistance was observed to spectymomycin. 
However, the number of resistant isolates of APEC 
to gentamycine was the lowest and described as 
14.3% and 9.8% from broiler-breeders and chickens, 
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respectively. That indicates its high efficiency. It 
should be noted that amynoglycosides after oral 
usage is effective only in gastro-intestinal tract, that 
is why it is necceery to use parenteral route to 
combat systemic infection (Fig. 4). The resistance 
profile of isolated APEC to amynoglycosides 
corresponds to datas described on the work of 
Nechypurenko O. et al. [14].

Nevertherless progressive adaptation of APEC 
was the lowest level of resistance detected to colistin 
and florfenicol, bactericidal antibiotics (Fig.  4). It 
was observed only one resistant strain in chickens 
during all investigated time. However, colistin as 
aminoglycosides after application via drinking water 
works only in the intestine that excluded the influence 
on systemic infection. Also, the number of florfenicol 
resistant E. coli strains varied from 7.1% to 2.0% in 
broiler-breeders and chickens, respectively. That 
indicates the probable influence of broiler-breeders 
APEC on florfenicol resistance formation in chickens. 
Basically, florfenicol is not recommended to use in 
one day old chickens because of negative impact to 
the growth and development of chicks, and the body 
weight and immune organ index. Histopathological 
examination showed that there was a decrease in the 
number of lymphocytes in the bursa of Fabricius in 
the treatment group [32].

Nowaday the usage of trimethoprim during 
colibacilosis became more often ineffective, for 
instance it was identified 64.3% and 49.0% resistant 
strain in parental and progeny flocks. That is why 
vets began to find new solution such as fosfo
mycin, originally called phosphonomycin, which is 
a phosphonic acid derivate. Fosfomycin interferes 
with the early stages of peptidoglycan production, 
inhibiting UDP-N-acetylglucosamine enolpyruvyl 
transferase (MurA) enzyme. MurA enzyme 
catalyzes the formation of peptidoglycan precursor, 
N-acetylmuramic acid. The binding FOS to MurA 
and, thus, the inability to proceed in peptidoglycan 
formation result in a bactericidal activity of the  
drug [33]. Despite this fact the number of resistant 
isolated APEC strains varied from 42.9 to 54.9%  
in broiler-breeders and 1-day old chickens. Such 

tandancy could be due to the influence of 
amynoglycosides to crossprotection development 
with fosfomycine. 

It is necessary to add that during research period 
we isolated 5 multiresistant (non vulnerable to more 
than 3 antibiotics) strains of pathogenic E. coli for 
example that can be damaged only by colistin, 
florfenicol and gemtamicin. All multiresistant 
APEC were isolated at the final stage of the research 
that indicated resistance development after 
prolonged antimicrobial application that also 
influenced E. coli isolated from progeny chickens. 

Therefore, further investigation on genetic level 
dedicated to relationship between APEC isolated 
from broilers-breeders and their chicken should be 
done. Preventative measueres agains E.  coli on 
parental flocks such as probiotics, live and 
inactivated vaccine application could play a crucial 
role in disease control in broiler farming. 

Conclusion
It was detected 65 pathogenic E. coli isolates from 

broiler-breeders and 1 day old chikens. That has 
shown a huge impact of collibacilosis to poultry 
farming in different levels of production. The main 
lesions were associated with fibrin deposition and 
omphlaitis formation. Amomg APEC the most 
prevalent were O78 and O18 serotypes wich 
characterized by absence of β-haemolisis. Moreover, 
the antibiotic profile of APEC isolated from parenteral 
and progeny flocks was similar. There was found  
a high leve of resistance to amoxicillin, amoxiclave, 
doxycycline, tetracycline and enrofloxacine, more 
than 70% of isolated APEC was unvulnarable. If 
coliform pathogens are transmitted to broiler 
chickens, the risk of developing this infection 
increases and the quality of the chickens deteriorates. 
In addition, the treatment of birds for a long time 
leads to the formation of multi-resistant strains that 
affect chickens from the first days of life. Thus, 
studying the process of APEC infection through an 
integrated production chain can be useful for taking 
the appropriate measures to prevent early cases of 
coliforms.
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КОЛІБАКТЕРІОЗ У КУРЧАТ-БРОЙЛЕРІВ  
ТА ЙОГО ЕТІОЛОГІЧНИЙ ЗВ’ЯЗОК ІЗ БІОЛОГІЧНИМИ 

ХАРАКТЕРИСТИКАМИ ВИДІЛЕНИХ ШТАМІВ ESCHERICHIA COLI  
З ПЛЕМІННОГО ПОГОЛІВ’Я

Mета дослідження – з’ясувати наявність етіологічного зв’язку між колібактеріозом в одноден-
них курчат та біологічними характеристикамии ізолятів E.  сoli, які було виділено від птахів із 
племінного стада. Методи. Дослідження проводили на одній з птахофабрик із закритим циклом 
вирощування протягом усього продуктивного періоду. Для оцінювання патологічних змін здійс
нювали розтин загиблих курат та батьків-бройлерів і визначали ступінь їхнього ураження. Іден-
тифікацію бактерій проводили за допомогою тест-системи Api20E, з подальшим серотипуванням 
ідентифікованих ізолятів та оцінюванням їхньої гемолітичної активності. Якість і життєздатність 
добових курчат визначали за протоколом Global Hatchery Health Programme. Чутливість виділених 
ізолятів E. coli до антибіотиків визначали методом Кірбі – Бауера. Результати. Від бройлерів-плід-
ників (n = 14) та одноденних курчат (n = 51) було виділено 65 патогенних ізолятів E. coli. Це засвід-
чило значний вплив колібактеріозу на птахівництво на різних рівнях виробництва. Основні ура-
ження були пов’язані з відкладенням фібрину та утворенням омфлаїту. Останній міг вплинути на 
життєздатність курчат, проте середній бал за шкалою Пасгара становив 9,7. Серед досліджених 
патогенних пташиних кишкових паличок (Avian pathogenic Escherichia coli, APEC) найпоширені-
шими були серотипи O78 та O18, які характеризувалися відсутністю β-гемолізу. Ба більше, анти-
біотичний профіль APEC, виділених із парентеральних та потомствених стад, був подібним.  
У досліджених ізолятів було виявлено високий рівень резистентності до амоксициліну, амоксиклаву, 
доксицикліну, тетрацикліну та енрофлоксацину. Понад 70 % виділених APEC були невразливими 
до згаданих антимікробних препаратів. Найефективнішими антибіотиками виявилися колістин, 
гентаміцин та флорфенікол, стійкість до яких спостерігалася лише 0,0 % та 2,0 %; 14,3 та 9,8 %; 
7,1 % та 2,0 % виділених APEC від бройлерних племінних порід та курчат відповідно.  
Висновки. Отже, у цьому дослідженні встановлено безпосередній зв’язок між ізолятами APEC, 
виділеними від племінної птиці та курчат-бройлерів. Крім того, показано, що тривале лікування 
птахів призводило до формування мультирезистентних штамів кишкової палички, які вражали 
курчат із перших днів життя. Вивчення процесу інфікування патогенними E. coli через інтегрова-
ний виробничий ланцюг може бути корисним для вжиття відповідних заходів щодо запобігання 
раннім випадкам колібактеріозу.

Ключові слова: патогенна пташина кишкова паличка (APEC), стійкість до антибіотиків, 
колібактеріоз.
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