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MONITORING OF THE ISOLATION OF PATHOGENS OF BACTERIAL INFECTIONS OF POULTRY
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In modern commercial poultry farming, the main problem remains the fight against infectious diseases, which cause
significant economic losses due to reduced productivity and costs of eradication measures. Broilers are particularly vulnerable
to bacterial diseases due to their intensive growth rate and high productivity. The article is devoted to the definition and
analysis of the spread of bacterial infections in poultry farms in the northeastern part of Ukraine. The main attention is paid
to determining the etiological factors of infectious diseases in broiler chickens of different age groups. It was established that
bacterial pathogens were isolated mainly in associations and were represented by microorganisms of the Enterobacteriacea.
Most often isolated pathogens Salmonella spp., E. coli, Proteus spp. and other opportunistic microorganisms. The study
carried out a microbiological analysis of 385 samples of pathological material taken from broilers of different age periods (1-7,
10-30 and 30-42 days). The results revealed a significant role of Salmonella spp. as an etiological factor of diseases in early
age period, E. coli in middle age groups and Proteus spp. with Pseudomonas spp. in the older age group. Salmonella spp.,
E. coli and Proteus spp. were most often isolated in 89.7% of the investigated samples of biomaterial from chickens 1-7 days,
the association of bacterial isolates of Salmonella spp., P. mirabilis represented the largest part — 36.9%. From samples of
biomaterial from broiler chickens 10-30 days, isolates of E. coli and Salmonella spp. make up the dominant share — 41.8%,
E. coli and Staphylococcus spp. — 22.1%, Salmonella spp. and C. perfringens — 14.9%, E. coli and Enterococcus spp. — 10.2%,
Pseudomonas spp. and Staphylococcus spp. — 6.3%, Bacillus spp., Proteus spp. — 4.7%. Campylobacter spp., Proteus spp.,
Pseudomonas spp., Clostridium spp. were the largest share of isolates from the examined samples of chicken carcasses
30-42 days — 25.8%, which indicates their predominant role in the development of primary and secondary infections in poultry
and the potential risks of spreading foodborne toxic infections in humans when consuming insufficiently thermally processed
poultry meat. Studies confirm the influence of the microbiological background on the development of primary and secondary

infections associated with the conditions of housing, feeding and biosecurity in farms.
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Introduction. Poultry breeding is an important
direction of agricultural production, which provides the
population with high-quality food products and plays a
significant role in the development of the agricultural
sector of Ukraine (Muzyka et al., 2023; Golovko et al.,
2024). At the same time, the successful functioning of
this industry faces numerous challenges, in particular
infectious diseases of poultry. Bacteriosis has a
significant impact on poultry productivity, which leads
to economic losses for farms and a decrease in product
quality. The epizootic situation regarding infectious
diseases of poultry is complicated by a number of
factors, in particular, the intensity of production and the
level of biosecurity. These conditions contribute to the
active spread of bacterial infections, such as escherichia,
pasteurellosis, salmonellosis, etc., which requires
in-depth study to develop effective preventive measures
(Darbandi et al., 2022; Christensen et al., 2021; Wang et
al., 2021; Zhang et al., 2024).

The purpose of the study - determination of the
distribution of pathogens of bacterial infections among
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poultry of different age groups in poultry farms specializing
in broiler breeding.

Research materials and methods. The research work
was carried out in the period 2022-2024 in accordance with
the thematic plan of scientific research of the Department
of Epizootology and Parasitology of the Sumy National
University «Optimization of the set of measures to prevent
the occurrence and spread of infectious animal diseases
in the farms of the northeastern region of Ukrainey,
01220001254, 2022-2027.

Research results.We conducted a study of pathological
material, which was selected from the carcasses of broiler
chickens of different age groups in poultry farms in the north-
eastern part of Ukraine. Biological material was examined
(poultry carcasses,heart, bone marrow). Research on
the level of isolation of pathogens of bacterial infections
was carried out from dead poultry of different age groups,
namely 1-7 days, 10-30 days and 30-42 days. A total of
385 samples were investigated.

According to the research results of 165 samples of
pathological material from chickens 1-7 days, the largest
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share was made up of isolates of Salmonella spp. and
P. mirabilis — 36.9%, the share of isolation of pathogens
E. coli, Proteus spp., Staphylococcus spp. — 24.8%, the
share of isolation of microorganisms of the genera Proteus
spp., Klebsiella spp., Citrobacter spp., Enterobacter spp.,
Yersinia spp., Campylobacter spp., Clostridium spp. were
18.2%, the share of the isolation of pathogens Salmonella
spp., Campylobacter spp. and Enterobacter spp. — 17.6%,
the share of isolation of microorganisms of the genus
Staphylococcus spp., Proteus spp. and Neisseria spp. are
not significant and is 2.4%.

The results of microbiological studies of samples from
dead chickens 1-7 days are presented in the tab. 1

So, opportunistic pathogens of the Enterobacteriaceae
family were isolated in various associations in 89.7% of the
samples taken from chickens 1-7 days. According to the
results of the study of samples of pathological material, it was
established that the most common isolates are Salmonella
spp., E. coli and Proteus spp. The obtained data indicate the
key role of isolated isolates in the formation of the infectious
process in poultry. Salmonella spp. is one of the main
causative agents of intestinal infections, and P. mirabilis is an
opportunistic microorganism that can complicate the course
of infections under the influence of negative factors. The
specific gravity of isolated microorganisms from carcasses
of poultry 1-7 days is presented in Fig. 1

Table 1

Data on the isolation of microorganisms from dead poultry 1-7 days, n=156

Results of microbiological research

Type of microorganisms the number of positive samples positive samples,%
Salmonella spp.,P. mirabilis 61 36.9
E. coli, Proteus spp., 41 24.8
Staphylococcus spp.
Proteus spp., Klebsiella spp., Citrobacter spp., Enterobacter spp., 30 18.2
Yersinia spp., Campylobacter spp., Clostridium spp.
Salmonella spp., Campylobacter spp., Enterobacter spp. 29 17.6
Staphylococcus spp., Proteus spp.,Neisseria spp. 4 24
total 165 100
2.4%
17,6% _ 48 36,9%

18%_/

u Salmonella spp., P. mirabilis

E. coli, Proteus spp.,

\_24,8%

m Proteus spp., Klebsiella spp.. Citrobacter spp., Enterobacter spp., Yersinia

spp., Campylobacter spp., Clostridium spp.
m Salmonella spp., Campylobacter spp., Enterobacter spp.

m Staphylococcius spp., Proteus spp.Neisseria spp.

Fig. 1. The levels of isolation of microorganisms from pathological material samples, (1-7 days)
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Isolation of pathogens E. coli, Proteus spp. and
Staphylococcus spp. (24.8%) demonstrates the role of these
microorganisms in the development of mixed infections.
Isolation of a group of microorganisms, which includes
Proteus spp., Klebsiella spp., Citrobacter spp., Enterobacter
spp., Yersinia spp., Campylobacter spp. and Clostridium spp.
(18.2%) indicates their role in the development of secondary
infections, which occur as complications associated with a
violation of the intestinal microbial balance. The obtained
results support the monitoring of the state of advanced
pathogens such as Salmonella spp. and P. mirabilis, to reduce
the risk of infections and to develop effective veterinary and
sanitary measures to reduce the risk of spread or to minimize
the registration of bacterial infections.

At the second stage of the research, the level of isolation
of bacterial microflora from dead poultry 10-30 days
was determined. A total of 127 samples were examined
(heart, bone marrow, intestinal contents). The results of
microbiological studies of samples from dead chickens
10-30 days are presented in the tab. 2.

It was established that among the isolated pathogens,
E. coli and Salmonella spp. make up the dominant share —
41.8%, E. coliand Staphylococcus spp. —22.1%, Salmonella
spp. and C. perfringens — 14.9%, E. coli and Enterococcus
spp. — 10.2%, Pseudomonas spp. and Staphylococcus
spp. — 6.3%, Bacillus spp., Proteus spp. — 4.7% (Fig. 2).

The presented results regarding the levels of isolation
of bacterial microflora from poultry to 30 days of age are
associated with a decrease in the adaptive characteristics of
the body of poultry due to an incompletely formed immune
system. This aspect makes this age category of poultry
sensitive to the effects of stress, negative environmental
factors, hygienic violations of housing conditions, feeding
and watering, which in turn creates conditions for the
development of pathogenic and opportunistic microflora.

We also conducted microbiological studies to determine
the levels of isolation of bacterial microflora from dead
poultry of slaughter condition, namely 30-42 days. The
results of microbiological studies of the samples taken from
the dead bird are presented in the tab. 3.

Table 2

Data on the isolation of microorganisms from dead poultry of 10-30 days, n=127

Results of microbiological research
Type of microorganisms the number of positive samples positive samples,%
E. coli, Salmonella spp. 53 41.8
E. coli,Staphylococcus spp. 28 221
Salmonella spp., C. perfringens 19 14.9
E. coli, Enterococcus spp. 13 10.2
Staphylococcus spp., Pseudomonas spp. 8 6.3
Bacillus spp., Proteus spp. 6 4.7
total 127 100

" 4.7%

102%_

= 14,9%/

" 22,1%

s E. coli, Salmonella spp.
u Salmonella spp., C. perfringens

s Staphvlococcus spp., Pseudomonas spp.

= 41,8%

s E. coli, Staphylococciis spp.
E. coli, Enterococcus spp.

s Bacillus spp., Protetis spp.

Fig. 2. The levels of isolation of microorganisms from pathological material samples, (10-30 days)
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At this age, the bird is in an active phase of growth,
demonstrates high metabolic activity of processes and an
increase in productivity indicators, which in turn causes a
decrease in natural resistance to infections. Under such
conditions, there are risks of colonization of tissues and
organs by intestinal microflora. The majority of intestinal
microorganisms are normally commensals and opportunistic
microorganisms, which, under conditions of disruption
of homeostasis in the bird's body, exhibit pathogenic
properties. According to the data in the tab. 3 recorded the
simultaneous isolation of bacterial pathogens of several
genera of the Enterobacteriaceae family from the studied
samples (Fig. 3).

Campylobacter spp., Proteus spp., Pseudomonas
spp., Clostridium spp. were isolated with the highest

specific gravity from among the studied samples, which
was 25.8%, which indicates their role in the development
of the infectious process in this age period of broilers. The
high frequency of isolates of a combination of E. coli and
S. aureus isolates (24.7%) indicates their potential to cause
both local and systemic infections. A significant proportion of
isolates of E. coli and Salmonella spp. (18.3%) emphasizes
the importance of monitoring these pathogens, as they
are often the cause of food poisoning associated with the
consumption of insufficiently thermally processed poultry
meat. Therefore, the results obtained by us regarding the
levels of isolation of opportunistic and pathogenic microflora
from pathological material allow us to identify potential
dangers that can potentially be an etiological factor of both
concomitant infections and the cause of bird death.

Table 3
Data on the isolation of microorganisms from dead poultry of 30-42 days, (n=93)
Results of microbiological research
Type of microorganisms the number of positive samples positive samples,%
E. coli, S. aureus 23 24.7
Campylobacter spp., Proteus spp., Pseudomonas spp., 24 25.8
Clostridium spp.
E. coli, Salmonella spp. 17 18.3
C. perfringens, E. coli 13 13.9
E. coli, Enterococcus spp. 11 11.9
Staphylococcus spp., Klebsiella spp., 5 5.4
total 93 100
5,4%
24.7%
13,9%

B FE coli, S. aureus

25,8%

® Proteus spp., Pseudomonas spp., Campylobacter spp., Clostridium spp.

E. coli, Salmonella spp.
w C perfringens, E. coli
® F. coli, Enterococcus spp.

® Staphylococcus spp., Klebsiella spp.

Fig. 3. The levels of isolation of microorganisms from pathological material samples, (30-42 days)
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Discussion. Our research results revealed a high level of
spread of opportunistic and pathogenic microorganisms among
broilers of different age groups in poultry farms of northeastern
Ukraine. The analysis of the obtained data shows that
representatives of the genera Salmonella spp., E. coli, Proteus
spp., which are the leading etiological factors of the infectious
process, were most often found among the pathogens.

It was established that Salmonella spp. dominated in the
age group (1-7 days). and P. mirabilis, which may be due to
the imperfection of the immune system and stress factors in
the early period. In poultry aged 10-30 days, combinations
of E. coli and Salmonella spp. were significantly spread,
which confirms their role as primary pathogens and factors of
mixed infections. In the older age group (3042 days), a high
frequency of isolation of Proteus spp., Pseudomonas spp.
were observed. and Clostridium spp., which indicates possible
secondary complications associated with violation of housing
and feeding conditions. The obtained results emphasize the
need for the implementation of comprehensive monitoring of
bacterial pathogens in poultry farms for the purpose of timely
diagnosis and prevention of infections. A special emphasis
should be placed on improving biosecurity, increasing the
level of vaccination, and optimizing the conditions for keeping
poultry. This study also demonstrates the importance of
developing individual strategies for each age group, taking
into account the specificity of their immune response and
physiological state. Further research should be aimed at
studying the resistance of microorganisms to antibacterial
drugs, which will help to improve methods of fighting infections
and reduce economic losses in poultry farming. The results of
the study indicate a high frequency of isolation of opportunistic
and pathogenic microorganisms in broilers of different age
groups. Salmonella spp., E. coli, Proteus spp., Pseudomonas
spp. and other bacterias, which confirms the global trend in
the spread of these pathogens in poultry. Studies by foreign
authors confirm the revealed patterns. In particular, the works
of Y. Shang (Shang, 2018, p. 254-255) emphasize the key
role of Salmonella spp. in the development of intestinal
infections in poultry, which leads to significant economic
losses due to reduced productivity and increased mortality.
They also indicate the high adaptability of these bacteria to
various environmental conditions.

In researches (Fancheret et al., 2020; Kathayat et al.,
2021) emphasized the role of E. coli as one of the main
causative agents of mixed infections. The authors note
that the high pathogenicity of this microorganism is due

to its ability to produce toxins and form biofilms, which
complicates the treatment of infections. In addition, they
indicate the increasing resistance of E. coli to antibacterial
drugs, which makes it difficult to fight infections (Wu et al.,
2021; Fancher et al., 2020). Special attention should be
paid to the role of Proteus spp. and Pseudomonas spp. in
secondary infections. According to research (Gierynskaet
et al., 2022; Shang et al., 2018; Zhang et al., 2024), these
microorganisms often cause complications, in particular
with weakened immunity in poultry. Their allocation in older
age groups, as it was recorded in our study, may indicate
imperfect conditions of maintenance and hygiene in poultry
farms. The obtained results emphasize the importance of
introducing systematic monitoring of the state of microbial
flora in poultry farms. In addition, foreign experience
suggests that the successful fight against bacteriosis
requires a comprehensive approach, which includes
improving biosecurity, using effective vaccination programs,
and increasing the awareness of workers in the industry
about hygienic requirements (Shiet et al., 2022; Gierynska
et al.,, 2022). Thus, the combination of the data we received
with the results of global research can become the basis
for improving strategies for the prevention and treatment of
bacterial infections in poultry farming.

Conclusions. It was established that several
opportunistic microorganisms of the Enterobacteriacea
family were isolated simultaneously from samples of
biological material from the carcasses of broiler chickens of
different age groups. From samples of pathological material
from chickens 1-7 days, Salmonella spp. and P. mirabilis
were most often isolated — 36.9%, E. coli and Salmonella
spp. were isolated simultaneously from chickens 10-30 days
in 41.8%, Campylobacter spp. were isolated simultaneously
from carcasses of chickens 30—42 days in 25.8%, Proteus
spp., Pseudomonas spp., Clostridium spp. The analysis of
these levels of isolation of opportunistic and pathogenic
microflora from pathological material identifies potential
dangers that are the etiological factor of both concomitant
infections and the cause of bird death.

Studies emphasize the importance of monitoring the
spread of bacterial infections, improving veterinary and
sanitary measures and developing adapted preventive
programs for each age group of poultry. The proposed
results are of practical importance for reducing economic
losses in poultry farming and improving the effectiveness of
measures to combat bacterial infections.
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MoHrimopuHe i3onsiuii 36ydHukie 6akmepianbHux iHghekyit nmuuyi

Y cyyacHoMy nmpomuciogsoMy nmaxieHuUmei 0CHOBHOK MpobremMoro 3anuwaemscs 6opombba 3 iHGeKYiGHUMU 3aX80-
PHOBAHHSIMU, SIKI BUKITUKQIOMb 3HAYHI €KOHOMIYHI 30UMKU Yepe3 3HUXEHHS NpodyKmueHOCMI ma sumpamu Ha 3axodu K-
gidauii. bpotinepu ocobrugo epasnusi 00 bakmepiosie Yepe3 iHMEHCUBHUL memn pocmy ma 8UCOKY NpOodyKmUsHICMb.
Cmamms npucesiyeHa 8U3HAYEeHHIO ma aHanisy rnowupeHHs bakmepianbHUX iHpekuit y nmaxoaocrodapcmeax mnigHiy-
Ho-CxiOHOT YyacmuHu YkpaiHu. OCHO8HY ysacy npudineHo 8U3HaYeHHI0 emionoaiyHUX YUHHUKIG iHGhEKUiUHUX 3axX80pro8aHb
y Kyp4am-6podnepig pisHux sikosux apyn. BcmaHoeneHo, wo bakmepianbHi mamoaeHu i301108arnucs MepesaxHo 8 acoyj-
auisx i 6ynu npedcmaeneri MikpoopaaHiamamu poduHu Enterobacteriacea. Halivacmiwe i3ontosanu namoeeHu Salmonella
spp., E. coli, Proteus spp. ma iHWUX yMOBHO-Mamo2eHHUX MikpoopaaHiamamu. Y docnidxeHHi npogedeHo Mikpobiomnoaiy-
Hul aHani3 385 3pa3skie namornozaiyHo2o Mamepiany, 8idibpaHo20 6i0 bpolnepie pisHux eikosux nepiodie (1-7, 10-30 ma
30-42 0i6). Pesynsmamu susieunu 3Ha4yHy porb Salmonella spp. sk emionoaiyHo20 YUHHUKa 3aX80pr8aHb Y MOMOOHSKY
paHHb0o20 8ikosoeo nepiody, E. coli y cepedHix gikosux epynax ma Proteus spp. pa3om i3 Pseudomonas spp. y cmap-
wit sikosit epyni. B 89,7% 0docnidxeHux npob biomamepiany 6id Kypdam 1-7 0608020 6iKy Halidacmiwe i3omosanu
Salmonella spp., E. coli ma Proteus spp., Haubinbwy numomy eazy npedcmaesnsu acouiayis bakmepianbHUX i30515mie
Salmonella spp., P. mirabilis — 36,9%. 3 npob 6iomamepiany 8id0 Kypyam-6pounepie 10-30 do6080e0 8iky doMiHytoHy
yacmky cknadatoms izonsmu E. coli ma Salmonella spp. — 41,8%, E. coli ma Staphylococcus spp. — 22,1%, Salmonella spp.
ma C. perfringens — 14,9%, E. coli ma Enterococcus spp. — 10,2%, Pseudomonas spp. ma Staphylococcus spp. — 6,3%,
Bacillus spp., Proteus spp. — 4,7%. Halubinbwy yacmky isonamie eid docnidxeHux npob mpynie Kypyam 30-42 do608020
eiky cknadanu Campylobacter spp., Proteus spp., Pseudomonas spp., Clostridium spp. — 25,8%, wo eka3ye Ha nepegaxHy
iX porib 8 PO38UMKY NEPBUHHUX | CeKyHOapHUX iHGbeKUill y nmuui ma nomeHuyjanbHUX pU3UKi8 MOWUPEHHST Xap4o8UX MOKCU-
KoiHgpekuiti y nrodell npu exueaHHi HeAoCmamHb0 mepMiyHO 06pobieHo2o M’aca nmuyy. [JocnidxeHHs nidmeepoxyomb
81171u8 MikpobionoaiyHo2o (POHy Ha PO3BUMOK MEPBUHHUX i BMOPUHHUX iHGDEKUl, noe8’a3aHuX i3 yMosaMu ympumMaHHs,
2o0ieni ma biobesneku 8 2ocriodapcmeax.

Knroyoei cnoea: 6akmepianbHi iHgbekyii, bakmepii, izonamu, bpodnepu, MiKkpoopaaHismu.
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