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ABSTRACT
The aim of our work was to survey private farms in the Poltava region on the prevalence of Chlamydia-like organisms Waddlia chondrophila and Parachlamydia acanthamoebae.
Materials and methods: The PCR research was conducted in 2018-2019 at the Institute of Pig Breeding and Аgro-industrial production of the NAAS. The study materials were 300
vaginal scrapings of cows and 28 samples of clinical material of pigs and boars with a suspicion of a chlamydial infection, which were selected at private farms in the Poltava region.
Results: Chlamydia-like bacteria Waddlia chrondophila DNA was detected in 132 (44%) samples taken from cows and 8 (28.6%) samples from pigs and boars. Parachlamydia
acanthamoebae DNA was not detected in pig samples. However, 43 (14.3%) clinical samples taken from cows were found to be Parachlamydia acanthamoebae – positive.
9 (3%) cows and 2 (7.14%) pigs turned out to be Chlamydia spp. – positive (the samples contained DNA of bacteria of the family Chlamydiaceae).
Сonclusions: Our data indicate a relatively high prevalence of Chlamydia-like bacteria in problematic as to chlamydial infection farms in the Poltava region. Chlamydial infection
carry a zoonotic threat, therefore it is necessary to observe safety and personal hygiene measures when working with animals. In addition, it is necessary to carry out periodic
screening among the population with reproductive disorders and in occupational risk groups, periodic monitoring in livestock farms, to avoid the consuming the unpasteurized
milk, and thermally unprocessed meat.
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INTRODUCTION

Chlamydial infection is a group of infectious diseases
caused by Gram-negative obligate bacteria of order Chlamydiales, differ in the source of infection, transmission
mechanism, pathogenesis and clinical manifestations. Zoonotic chlamydial infection is an important public health
problem and has clinical and epidemiological significance
both in humane and veterinary medicine throughout
the world, for its global distribution, negative impact on
public health and the associated economic losses. 70 years
of searching for an effective vaccine have not given the
intended effect [1], therefore periodic screening researches
followed by treatment with antibiotics are the main prevention of chlamydial infection. The species laboratory
diagnosis of zoonotic chlamydial infection remains unsatisfactory, as commercially available tests are focused solely
on the detection of bacteria of the genus Chlamydia, leave
out of consideration Chlamydia-like bacteria. However,
the State Statistics Service of Ukraine reports that during
a preventive examination and other types of dispensary
work in 2018, the number of patients identified among the
first-ever established chlamydial infection diagnosis was
47.5%, which indicates a high prevalence of chlamydial
infection among the population of Ukraine. According to
the State Statistics Service, the level of diagnosed female
and male infertility in the regions of Ukraine by 2018

ranges from 19.31% (female) and 14.05% (male) in the
Zaporizhzhia region to 1.34% (female) in the Luhansk
region, and to 0.08% (male) in the Kyiv region, such a
range of fluctuations indicates the incomplete registration
of data [2].
Waddlia chondrophila [3-5] and Parachlamydia acanthamoebae [6-10] are the most well-known and best-studied representatives of Chlamydia-related bacteria that
associate with reproductive disorders and diseases of
the respiratory system in both humans and animals. In
addition, Waddlia chondrophila has a negative impact
on reproductive system of men, in particular, on human
spermatozoa [11]. It is believed that consuming thermally
untreated milk and meat, contact with animals may be potential routes of infection for W. chondrophila and P. acanthamoebae, as well as possible transmission from mother
to child (during pregnancy, childbirth and breastfeeding)
[12, 13]. The Chlamydia-related bacteria W. chondrophila
and P. acanthamoeba are endosymbionts of amoebas that
is their feature. The ability to infect free-living amoeba
makes these species extremely resistant to environmental
stress factors and disinfectants. The prevalence of free-living amoeba can lead to Сhlamydia-related bacteria W.
chondrophila and P. acanthamoebae and amoeba entering
the water supply system [14, 15, 15, 16, 16]. All this should
cause concern due to the fact that in Ukraine there is a
1169

Viktoriya K. Zezekalo et al.

tradition of consuming thermally unprocessed lard of
pigs and unpasteurized “fresh” milk, and people living in
small localities do not have access to central water supply
and sanitation.
Products of pig and dairy cattle breeding are of great
importance for society, it is the main source of meat,
milk, dairy products, clothing, and fertilizers for crops.
The hybrid war and the associated economic instability
increased the level of impoverishment of the population
of Ukraine, led to the growth of socially vulnerable groups
and the spread of the illegal street trading [17]. The State
Service of Ukraine on Food Safety and Consumer Protection in different regions is sounding the alarm, however,
a significant difference in food prices in supermarket
chains and the illegal street markets makes such markets
attractive for rapidly growing socially vulnerable groups
of the population.

THE AIM

The aim of our work was to survey private farms in the Poltava region on the prevalence of Chlamydia-like bacteria
Waddlia chondrophila and Parachlamydia acanthamoebae.

MATERIALS AND METHODS

Experimental researches were carried out during 2018 –
2019 in the Animal Health Laboratory and the Laboratory
of Genetics and Breeding of the Institute of Pig Breeding
and Аgro-industrial production of the NAAS (Certificate
of compliance of the measuring system state No. 021-19
dated 31 January, 2019). The researches materials were 300
clinical samples of biological material (vaginal scrapings)
of cows and 28 samples of biological material of pigs and
boars (epithelial scrapings from the rectum or prepuce
from males and vaginal scrapings from females), suspected
of chlamydial infection and selected at private farms in
the Poltava region. Animals for research were selected by
agreement of farmers for diagnostic purposes. Manipulations with animals were carried out in accordance with the
European Convention for the Protection of Vertebrate Animals used for Experimental and other Scientific Purposes,
and the General Ethical Principles of Animal Experiments.
The permission to use animals is approved by the Bioethics
Committee of the Poltava State Agrarian Academy.
Samples were tested by polymerase chain reaction using
“Thermo Fisher Scientific” (USA) kits according to manufacturer’s instructions. The oligonucleotide primers used in
research were made to our order by Metabion international
AG, (Federal Republic of Germany) (Table I).
DNA was isolated by “DNA express” kit, Lytech Ltd
(Russian Federation). A programmed Tercic-2 thermostat
(DNA Technology, Russian Federation) was used to amplify DNA with annealing conditions of 60 °C. A horizontal
electrophoresis system (Cleaver Scientific Ltd, United
Kingdom) was used to separate PCR products using 2%
agarose gel electrophoresis in 1 × TBE buffer at a current
of 50 mA. The gel was stained with an ethidium bromide
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solution (10 mg/cm3) and the result was documented using
a gel documentation system (Cleaver Scientific Ltd, United
Kingdom). The DNA of plasmid pUC19 hydrolyzed with
Msp I endonuclease was used as molecular weight marker.
The control DNA samples of Parachlamydia acanthamoebae strain “Berg17” and “Bn9” kindly provided
by Dr. Michel Rolf (Central Military Hospital Koblenz,
Federal Republic of Germany, Dept. Pathology), DNA of
Parachlamydia acanthamoebae strain Hall obtained from
Prof. Gilbert Greub (l’Institut de Microbiologie Médecin
chef des laboratoires de microbiologie diagnostique Institut
de microbiologie de l’Université de Lausanne), and Waddlia
chrondophila DNA samples obtained from Dr. Christiane
Schnee (Institut für molekulare Pathogenese, Jena, Federal
Republic of Germany) were used as positive controls.
The identity of the resulting PCR product was additionally verified by restriction analysis, which used the endonucleases produced by “Thermo Fisher Scientific” (USA)
(table II), according to the manufacturer’s instructions:

RESULTS AND DISCUSSION

As a result of studies of 300 vaginal scrapings from cows
and 28 samples of biological material from pigs and boars
suspected of chlamydial infection, taken at private farms in
the Poltava region, Chlamydia-like bacteria W. chrondophila DNA was detected in 132 (44%) samples taken from
cows and 8 (28.6%) samples from pigs. Parachlamydia
acanthamoebae DNA was not detected in pig samples.
However, 43 (14.3%) clinical samples taken from cows were
found to be Parachlamydia acanthamoebae – positive. 9
(3%) cows and 2 (7.14%) pigs turned out to be Chlamydia
spp. – positive (the samples contained DNA of bacteria of
the genus Chlamydia). (Table III).
Restriction analysis of PCR products using endonuclease
Hin1II and DpnII produced fragments of the expected size,
proving the identity of the PCR products.
Waddlia chondrophila was first isolated by Dilbeck et
al. in 1990 in the United States from aborted cow fetus
research, after which the association of DNA presence
in samples from humans and ruminants with reproductive disorders was proved [3–5, 24, 25]. Parachlamydia
acanthamoebae was first isolated by Michel et al. in swab
from a human nose [26], this species is associated with
inflammatory processes of the respiratory system and the
reproductive organs of humans and ruminants [6, 12, 25,
27, 28, 28]. Research on the prevention of Chlamydia-like
bacteria in farms in Ukraine is carried out for the first time,
so the results of our research can be compared only with the
data of European researchers. Various scientists point at the
different prevalence of Chlamydia-like organisms in cattle
due to abortions in ruminants, for example, Barkallah, M.,
et al. found about 8% of W. Chondrophila positive samples
[25, 29], and in 2007 Borel et al. found more than 60% of
P. acanthamoebae positive samples taken from cattle with
miscarriages [6]. The obtained data on the absence of P.
acanthamoebae or it insignificant amount in samples from
pigs coincide with the data of research conducted in Eu-
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Table I. The structure of oligonucleotide primers used in research.
Species

Sequence

Product size

Chlamydiaceae spp [18]

CHMOSPF:AGGTGAGTATGAAAAAACTC
CHMOSPR:TCGAAAACATAATCTCCGTA

221 b.p.

Waddlia chondrophila [19]

WADCHOF:GAACGAAGTGTGCTCTTGAGT
WADCHOR:CCTCTCTAGCACCATATCCGG

123 b.p.

Parachlamydia acanthamoebae [20]

PCHAF:CAAGGTAGCCCTATCGGAAG
PCHAR:CTTGCCCAACCTCGGAAGAT

88 b.p.

Table II. Restriction endonuclease used in research.
Species

Restriction endonuclease

Restriction fragment, b.p.

Waddlia chondrophila (123 b.p.)

Hin1II

CATG↓

53

70

Parachlamydia acanthamoebae (88 b.p.)

DpnII

↓GATC

31

57

Animal
species

Number of heads

Chlamydia spp

Waddlia chrondophila

Parachlamydia
acanthamoebae

Table III. Research results.

Chlamydia-like bacteria
DNA detected %

Cattle

300

9

132

43

58,33

3

Pigs

28

2

8

0

28,57

7,14

rope [30, 31], however, information on the detection of W.
chondrophila DNA in pig samples was not available to us.
Our research data differ from European scientists, this
difference is most likely due to the difference in keeping
conditions and different approaches for the prevention of
chlamydial infection in pig and dairy cattle.
In 2014 the infection rate with chlamydial species belonging
to the genus Chlamydia in Ukrainian pig breeding amounted
to 71% [21, 22], in dairy cattle breeding – 28-43% [23]. The
comparably lower prevalence of chlamydia in the under
study farms among pigs at the level of 7.14% and cows 3% is
associated with preventive measures to improve the livestock
population, which consist of periodic screening aimed at detecting only bacteria of the Chlamydiaceae family, followed by
culling or treatment of chlamydia-positive animals.

CONCLUSIONS

Our data indicate a relatively high prevalence of Chlamydia-like bacteria in problematic as to chlamydial infection
farms in the Poltava region. Chlamydial infection carry a
zoonotic threat, therefore it is necessary to observe safety
and personal hygiene measures when working with animals. In addition, it is needed to carry out periodic screening among the population with reproductive disorders
and in occupational risk groups, periodic monitoring in
livestock farms, to avoid the consuming the unpasteurized
milk, and thermally unprocessed meat.

Bacteria DNA of the genus
Chlamydia detected %
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