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I Abstract
Introduction. Y. enterocolitica is the causative agent of yersiniosis — a foodborne zoonosis with substantial importance
to public health. Y. enterocolitica is widespread in the environment and animal populations, posing a potential source of
infection to humans.
Objective. Presentation of yersiniosis as a zoonotic foodborne disease of relevance to public health.
State of knowledge. Swine play an important role as a reservoir of Y. enterocolitica and insufficiently thermally processed
pork is the main source of infection to humans. The correlation between strains isolated from pigs and from clinical
cases of human yersiniosis has been sufficiently proven. Yersiniosis usually appears with gastrointestinal disturbances in
children, whereas in adults it manifests in a pseudo-appendix form. The extra-enteric form of yersiniosis is rare. Classical
bacteriological methods used for classifying Y. enterocolitica as pathogenic does not take into account the new aspects of
the pathogenesis of yersiniosis. The examples are biotype 1A strains, commonly regarded as non-pathogenic, although
they are increasingly often isolated from clinical cases of yersiniosis. Molecular methods seem much more effective and
accurate in the diagnostic. New diagnostic tools such as real-time PCR, allows not only qualitative examination, but also
quantitative evaluation of genes expression level, or single nucleotide polymorphism detection.
Conclusions. Yersiniosis is an important food-borne zoonosis with wide range of clinical symptoms. Considering the fact
that pork is the main source of infection for humans, public information campaigns seems to be an important element of

the preventive measures against Y. enterocolitica infections.
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INTRODUCTION AND OBJECTIVE

Yersinia (Y.) enterocolitica is a major foodborne pathogen
causing yersiniosis. A total of 7,017 confirmed cases of
yersiniosis were reported in the European Union in 2011,
corresponding to an increase by 3.5% compared with 2010
[1]. In Poland in 2011, a total of 257 yersiniosis cases were
reported, the incidence rate was 0.67 per 100,000 inhabitants
[2]. In 2012, the number of confirmed yersiniosis cases has
decreased to 231, with an incidence rate of 0.6 per 100,000
inhabitants [3].

Y. enterocolitica is widespread in the environment and
animal populations, posing a potential source of infection
to humans. The main reservoir of Y. enterocolitica strains
pathogenic for human are pigs [4]. Contaminated pork and
pork products are believed to be the most important source
of infection [5]. Eating or tasting raw or medium done pork
is a significant risk factor for pathogenic Y. enterocolitica
infection [4]. Foodborne outbreaks are also associated
with consumption of untreated water, contaminated milk
(unpasteurized or inadequately pasteurized), tofu or bean
sprouts [6]. Person-to-person transmission of the pathogen
is rare, but contamination of food by infected food handlers
and nosocomial infections have been reported [6].

Y. enterocolitica is a heterogeneous group of bacteria. The
species has been divided into 2 subspecies (Y. enterocolitica
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subsp. enterocolitica and subsp. palearctica) [7]. From among
the 6 known biotypes, the strains belonging to biotypes 1B
and 2-5 Y. enterocolitica are considered to be pathogenic for
animals and humans [4, 5, 6]. Biotype 1A strains without the
classical virulence markers are regarded as non-pathogenic
[8]. However, according to some authors, biotype 1A has
a pathogenic potential [9], what suggest that the way of
pathogenicity defining based only on biotype determination
needs to be changed. Generally, the pathogenicity of
Y. enterocolitica depends on the presence of several genes,
known as virulence markers. These genes facilitate bacteria to
enter a susceptible organism, colonize it, evade the immune
system and grow under unfavorable conditions [10].

The virulence marker most typical of Y. enterocolitica
is pYV (Yersinia virulence plasmid), where several genes
directly related to pathogenicity are located [10]. The yadA
gene encodes the production of the Yad A (Yersinia adhesin)
protein — component of fimbriae and a fibrous membrane
on the surface of bacterium, which mediates the binding
of bacteria to HEp-2 cells (Human Epithelial cells). The
yop genes encode the production of Yops (Yersinia outer
membrane proteins) - regulatory proteins, which determine
the resistance of bacteria to local immune mechanisms. The
ysc gene encodes the production of Ysc proteins — Yersinia
secretion complex. virF is responsible for production of
transcriptional activator of the Yersinia virulence regulon
[6, 10]. pYV-bearing Y. enterocolitica strains are also
characterized by a type III secretion system (TTSS) and the
presence of high pathogenicity island (HPI) [6].

Apart from the markerslocated on the pY'V, Y. enterocolitica
possess chromosomal markers, much more genetically
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stable than plasmid markers [11]. One of them is the ail
gene, which encodes the Ail (attachment-invasion locus)
protein production, allowing bacteria to adhere and enter
the eukaryote cells, induce their resistance to antibodies and
the complementary system [6, 11]. The inv gene encodes the
invasin production that binds bacteria to mammalian cells
via surface integrins of the host cell. The fimbrial protein Myf
A (mucoid Yersinia factor/fibrillae A) and Yst enterotoxin
(Yersinia-stable toxin) are produced as a result of myf and
yst genes expression, respectively [6, 11]. Currently, YstI (A,
B and C) and recently discovered, so far poorly investigated
YstlII enterotoxins are known [12]. Interestingly, the majority
of biotype 1A strains have the ystB gene, encoding YstB
enterotoxin production — probably the main cause of diarrhea
in clinical cases of yersiniosis caused by Y. enterocolitica
biotype 1A strains [13, 14].

The objective of the paper is to present yersiniosis as a
zoonotic foodborne disease of relevance to public health.

STATE OF KNOWLEDGE

In the epidemiology of yersiniosis, swine play an important
role as a reservoir of Y. enterocolitica [4, 5, 6]. The correlation
between strains isolated from pigs and those which
produce clinical signs in humans has been sufficiently
proven [15]. According to Fosse et al. [16], Salmonella spp.,
Y. enterocolitica and Campylobacter spp. were the 3 hazards
most frequently reported in human clinical cases related
to the consumption of pork, as well as Y. enterocolitica and
Clostridium perfringens, the 2 main hazards identified in
pork carcasses. It seems that determining the source of
infection by testing for a carrier state in pigs is as important
as diagnosing the disease in humans. In many countries,
there have also been attempts to prevent any contact of swine
carcasses with the tonsils and gastrointestinal content of
slaughtered animals, and to systematically disinfect carcass
cutting areas to minimize the risk of carcass contamination
with Y. enterocolitica [17].

Food products that contain pork or pork-derived ingredients
should be subjected to sanitary control [17]. Considering the
fact that insufficiently thermally processed pork is the main
source of infection to humans [5], raising awareness of the
consumers to the potential risk of the consumption seems to
be an important element of the prevention of Y. enterocolitica
infections. At low temperatures, which are the optimal
environment for Y. enterocolitica growth, the bacteria may
produce a heat stable enterotoxin which is resistant to 121 °C
for 30 minutes and at 4 °C and low pH retain their properties
for up to several months [18]. Y. enterocolitica, as a typical
psychrophil, multiplies in a food (neutral pH, stored at
5°C) from 10/mL to 2.8 x107/mL in 5 days [19]. In food
products kept in a freezer (at app. -18 °C) it retains pathogenic
properties for up to several months, which presents a serious
risk to consumers [20]. Wherefore, washing raw fruits and
vegetables, consuming only pasteurized milk and dairy
products, washing hands thoroughly with warm water and
soap before and after touching any raw meat products, are
some of the prevention methods. Proper cleaning of all
surfaces and equipment before and after food preparation
prevents cross- contamination from microorganisms. Thus,
good hygiene should be practiced during food processing
and food preparation.

It should be emphasized that wild wild boars, red deer, roe
deer and birds could also be a vector of Y. enterocolitica. The
presence of potentially pathogenic Y. enterocolitica in wild
boar, deer, roe deer and wild ducks creates a real epidemiologic
risk [21, 22, 23]. The specific method of obtaining game
animals in Poland (i.e. immediate evisceration) presents a
risk of environmental contamination with Y. enterocolitica
and its further spread. The direct contact between hunters
and the eviscerated gastrointestinal tract creates a potential
risk of infection. Additionally, refrigerating conditions in
which carcasses are stored may facilitate bacterial growth,
which seems particularly worrying in the case of free-living
ruminants whose meat, similar to beef, may be consumed raw.

In humans, the clinical symptoms of yersiniosis appear
most commonly as gastrointestinal disturbances, such as
enteritis, enterocolitis and gastroenterocolitis accompanied
by fever and severe, often bloody, diarrhea [24]. Vomiting
and abdominal pain lasting for 1-3 weeks are also observed
[25]. These forms are especially severe in children under 5
years of age and may be sporadic, familiar, or epidemic with
a varied degree of severity [25, 26]. In Poland in 2012, 201
cases of intestinal yersiniosis were observed [3]. No deaths
related to the disease were reported, but 61.9% of patients
were hospitalized. Intestinal yersiniosis was manifested
mostly by the following symptoms: diarrhoea (87%), fever
(76%), abdominal pain (47%) and vomiting (31%). The most
affected group in intestinal infections were children younger
than 4 years — 145 cases (72% of all cases) [3]. In the course of
chronic yersiniosis, necrotic enteritis and a nodular-like form
of purulent mesenteric lymphadenitis may be seen, even in
neonates [25, 26]. Pseudo-appendix forms most often affect
adults but may also occur in children, they appear with acute
ileitis or purulent, reticulocytic mesenteric lymphadenitis,
often misdiagnosed as appendicitis [27].

The extra-enteric form of yersiniosis is very rare and
affects the skin, throat, lungs, liver and kidneys. The role of
Y. enterocolitica in Reiter’s syndrome has also been confirmed.
In Poland, erythema nodosum, induced by Y. enterocolitica,
constitutes over 20% of all erythema cases and usually
affects women over 20 years old [25, 26]. Articular forms
are generally defined as reactive polyarthritis which occurs
few days after initial gastrointestinal symptoms and may
persist for several weeks or months [28]. In Poland in 2012,
the extraintestinal form of infection was more common than
in 2011 (19 cases), and usually involved symptoms from the
osteoarticular system, noted in 90% of patients [3]. Although
new forms of the disease, including autoimmune disorders,
have been recently detected - Wang et al. [29] suggested that
Y. enterocolitica is involved in the pathogenesis of Grave’s
disease through a mechanism of molecular mimicry.

One of the most severe forms of yersiniosis is sepsis caused
by Y. enterocolitica bioserotype 1B/O:8. This bioserotype
had been thought typical for the USA and Japan, although
since 2004 infections with Y. enterocolitica bioserotype
1B/O:8 have been recorded in Poland [30]. The reason for
increased interest in bioserotype 1B/O:8 is the fact that it
is the most pathogenic representative of Y. enterocolitica
species. LD,  (median lethal dose) is 1x10>* cfu/ml, whereas
the analogous dose for bioserotype 4/0:3 is 3.5-5 x 10° cfu/ml.
The first strain of 1B/O:8 was isolated in Poland from the
lymph node of a 38-year-old woman with hepatic cirrhosis
[30]. In a serum sample, the high level of IgA, IgG and IgM
antibodies against LPS of Y. enterocolitica O:8 and Yops were
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diagnosed by ELISA and western blot. The serological and
bacteriological investigations for yersiniosis performed in
the next 4 years showed that 2004 inaugurated a dramatic
increase of Y. enterocolitica O:8 infections in Poland [30].
In 2004-2006, there were 2 cases of yersiniosis caused by
bioserotype 1B/O:8, while in 2007 this number reached
11, and in the first half of 2008 it was as high as 23 cases.
According to Rastawicki et al. [31], there was seasonal pattern
of Y. enterocolitica 1B/O8 infections in Poland during 2008-
2011. A large increase in incidence was observed in the second
quarter and a decrease in the third quarter of each year. Such
seasonal changes were not seen in infections caused by the
other enteropathogenic Yersinia bioserotypes. However, in
comparison to previous years, the total number of yersiniosis
caused by serotype O:8 has now significantly decreased —
from 55 cases in 2011 to 3 cases in 2012 [3].

The septic form is also seen after the administration
of blood, blood products or dialysis fluids stored at low
temperature (4°C), in which Y. enterocolitica rods may
grow. This form of yersiniosis is very severe and fatal in
over 50% of cases [32], persisting with hepatic and splenic
ulcers, pneumonia, osteomyelitis, septic arthritis, meningitis
or pericarditis. Peracute sepsis caused by Y. enterocolitica
infection has also been observed, especially in patients with
different forms of anaemia [33], and in adults with severe
immunosuppression (e.g. AIDS), hepatic cirrhosis, diabetes
and in alcoholics.

Despite the lack of the identifiable virulence markers
in biotype 1A strains, these bacteria are often isolated not
only from healthy individuals, but also from patients with
gastrointestinal complaints and evoke human diseases
with symptoms indistinguishable from those caused by
pathogenic biotypes [6, 14]. Endoscopic examinations of
patients suffering from yersiniosis caused by biotype 1A
have not demonstrated any ulcerative or inflammatory
lesions, which suggests that the presented symptoms are
mainly associated with the production of enterotoxin YstB
[34]. This was confirmed by Rammamurthy et al. [14], who
demonstrated that 88.9% of Y. enterocolitica biotype 1A
strains isolated from clinical cases of yersiniosis caused
accumulation of fluids in the intestines in a suckling
mouse bioassay, indicating the toxigenic potential of the
tested strains. In addition, a minimal dose of purified YstB
enterotoxin (0.4 pmol) is much lower than an analogous dose
of YstA enterotoxin (7.6 pmol), which indicates its powerful
action in the lumen [14].

The ability to persist in the body for a long time with
alternate periods of acute symptoms and remissionsis a typical
feature of 1A biotype infections [34]. Lack of predisposed age
group has been also observed, because the infections with 1A
biotype may affect humans of all ages [34]. Sepsis and death
are very rare and only one fatal case has been described in
Bangladesh in a patient who died due to a mixed infection
Y. enterocolitica with Shigella boydii [34]. Although biotype
1A-associated disease cases are sporadic, two outbreaks of
gastrointestinal infection have been recently reported. The
first nosocomial outbreak due to Y. enterocolitica bioserotype
1A/O:5, which involved 9 patients in Canada, was reported by
Ratnam et al. in 1982 [35]. The second outbreak in 1990 was
caused by Y. enterocolitica bioserotype 1A/0:10, isolated from
19 pediatric patients in a hospital in England [36]. McNally
etal. [37] even suggest that biotype 1A strains are becoming
the predominant pathogenic agent of yersiniosis (58% of

the reported cases) in Commonwealth of Nations countries
from the end of the 20" century, surpassing O:3/4 strains.
A recent case—control study of diarrheic patients in Finland
also demonstrated a majority of Y. enterocolitica biotype 1A
[4]. Hence, Y. enterocolitica biotype 1A strains represent a
rapidly emerging group of human pathogens.

In animals, Y. enterocolitica infections are most often
asymptomatic; however, in clinical cases, acute or chronic
diarrhea, possibly with blood, and with inflammatory lesions
in the intestines are noticed. Yersiniosis may also appear as
sepsis with suppurative lesions in the internal organs, skin
lesions (i.e. erythema), arthritis or mesenteric lymphadenitis
and reproductive disorders [38]. Research reports indicate that
pigs are a predominant reservoir of Y. enterocolitica strains
pathogenic for humans. In this species, clinical symptoms of
yersiniosis are rarely observed, excluding diarrhea, generally
seen in young animals up to 8 weeks of age [38]. Companion
animals are becoming an increasingly important factor in the
epidemiology of Y. enterocolitica infections in humans [39].
Dogs, thought to be asymptomatic carriers may be affected
with enteritis accompanied by weakness, inappetence, bloody
diarrhea, vomiting, arrhythmia, and sometimes jaundice or
respiratory disorders, leading to death [38, 39]. Yersiniosis
accompanied by gastrointestinal disturbances have also been
reported in cats [39]. Cases of familiar epidemic yersiniosis
have been recently reported and attributed to very close
contact, especially of young children, with infected domestic
animals [39].

The symptomatic diversity of yersiniosis makes it very
difficult to diagnose based only on a clinical picture.
Laboratory examinations seem to be necessary for a correct
diagnosis and subsequent treatment. The procedure of
analyzing bacteriological samples for Y. enterocolitica does
not diverge from standard procedures used for isolation and
identification of other enteric rods. Blood, faeces, peritoneal
fluid, articular exudate samples, abscess material, throat
swabs and intra-operatively excised mesenteric lymph nodes
are collected for bacteriological examinations [25].

In Poland, bacteriological investigations are based on
cultures performed according to PN-EN ISO 10273:2005
standard [40]. Two types of liquid media are used: broth
with irgasan™, ticarcillin and potassium chloride — ITC
(so-called warm culture, 48 hours at 25°C) and on broth
with peptone, sorbitol and bile salts - PSB (so-called cold
culture, at 22°C to 25°C for 48 - 72 hours with shaking,
or for 5 days without shaking). Two-pathway culturing is
associated with the specificity of this pathogen and ability to
grow at low temperatures. Scientific reports, including own
studies, suggest extending the cold culture to 3 weeks with
a simultaneous reduction of temperature to 4°C [21, 22, 23],
which increases the likelihood of isolating Y. enterocolitica
biotype 1A strains. Further steps, culturing on CIN selective
medium (agar with cefsulodin, irgasan™ and novobiocin) and
SSDC (Salmonella/Shigella agar with sodium deoxycholate
and calcium chloride), as well as biochemical differentiation,
are identical for both types of culture [40]. Time pending for
aresult of bacteriological examination depends on the type of
culture and ranges from app. 1 week for the warm culture up
to a month for the cold culture. The biotype determination of
the examined strains is also made in accordance with the PN-
ENISO 10273:2005 standard based on trehalose, xylose and
aeskulin fermentation and the detection of pyrazinamidase,
Tween esterase and indol production [40].
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Serological diagnostics of yersiniosis consists of the
following assays: tube agglutination, passive agglutination,
immunofluorescence, immunoenzymatic, radioimmune
or western-blotting with the antigens being whole or
disintegrated bacterial cells, or lipopolysaccharides
extracted from Y. enterocolitica [25]. Considering common
cross-reactions with other members of Enterobacteriaceae,
such as Morganella morganii and Salmonella spp.,
between Y. enterocolitica serotype O:9 and Brucella suis,
or Y. enterocolitica serotype O:3 and Borrelia burgdorferi,
Chlamydia trachomatis and Rickettsia spp., it should be
emphasized that serological diagnostics of yersiniosis is
difficult [25]. The determination of the serologic group of
the examined strains is usually performed using the slide
agglutination test. Live bacterial cells from the 24-h-blood-
agar-culture as an antigen and the sera for the somatic
antigens are used. The cells of the tested strain are suspended
in a drop of 0.85% NaCl and placed on a glass slide, and
then connected with a drop of serum placed nearby and
mixed using a bacteriological oese. The occurrence of
agglutination with one out of the tested sera after shaking
for 1 min is considered as a positive result. In the case of
lack of agglutination with any serum, the strain is regarded
as being non-identified [21, 22, 23].

ELISAs designed to detect IgM, IgG and IgA antibodies
against Y. enterocolitica are most often applied in the
diagnostics of chronic forms of the disease. The presence of
IgA has been detected for as long as 9-12 months (in the case
of yersiniosis complicated with polyarthritis), whereas in the
course of classic yersiniosis, serum antibodies persist only up
to 3 months after cessation of gastrointestinal symptoms [25].
Literature reports indicate the possibility to apply indirect
immunofluorescence test in the diagnostics of yersiniosis on
biopsied material or in histopathological preparations [25].

In the diagnostics of Y. enterocolitica infections, biological
methods such as provoked vomiting, skin tests or Chinese
hamster oocyte (CHO) cultures have been sporadically
applied. Only suckling mouse bioassay using Y. enterocolitica-
susceptible mouse lines and test on rabbit ligated intestinal
loops have been employed to experimentally demonstrate the
toxigenic potential of examined strains [41, 42].

Bacteriological investigations to isolate Y. enterocolitica
strains and tests that identify the biotype and serotype of
isolates are currently the basis of diagnostics. Unfortunately,
their labour- and time-consuming nature and a lack of
possibility to precisely determine whether a given strain
is obviously pathogenic create many problems in the
traditional diagnostic approach. It has been shown more
than once that the strains classified as biotype 1A, commonly
thought to be non-pathogenic, may be a causative agent of
clinical yersiniosis [6, 13, 14]. The serotypic specification
is also not an unambiguous indicator of pathogenicity; for
instance, the serotype O:8 includes both environmental, non-
pathogenic strains [43] which cause disease in humans [30,
31]. Therefore, the molecular methods, such as hybridization
or polymerase chain reaction (PCR), including multiplex
PCR and real-time PCR, are often used [21, 22, 23]. There is
a variety of genes specific for Y. enterocolitica, such as ail,
inv, yadA, yops, yst or virF, whose sequences are detected
with PCR. Multiplex PCR seems to be particularly useful
to demonstrate in one reaction the presence of several gene
fragments typical of Y. enterocolitica and connected with
pathogenicity [38, 42].

PCR with the analysis of increasing amounts of product
in real time (real-time PCR) is the only quantitative method.
It allows determination of the number of gene copies or
the level of its expression, and may be used, for example, to
verify the efficacy of treatment [44]. Real-time PCR is based
on a classic PCR; however, thanks to fluorescent-labelled
primers, molecular probes or intercalating dyes fluorescent
in the presence of the amplicons, it is possible to detect
and monitor the gain of the product amount in each cycle
of the reaction. It then becomes unnecessary to carry out
electrophoretic separation of a product in agarose gel with
ethydium bromide, which shortens the total time of testing
and reduces the risk of contamination. The possibility to
monitor the gain of a product in each real-time PCR cycle
improves the accuracy of the test and allows determination of
the initial amount of genetic material used in the reaction [45].
According to the literature, the sensitivity of the method allows
the detection of less than 5 copies of a gene in the cell, which
can be applied to the analysis of trace amounts of materials
obtained with biopsy or with laser capture micro-dissection
(LCM). High sensitivity and specificity makes real-time PCR
a very popular technique in biomedical studies. It is used in
molecular diagnostics to detect different pathogens and allows
quantitative determination of even a small number of specific
nucleotide sequences, including Y. enterocolitica [46, 47, 48].
Real-time PCR is also applied to quantitatively measure the
copies of a gene, transgene or viral/bacterial genomes, and the
level of RNA expression in the cells and tissues [47]. In testing
the level of expression, the first step involves the RNA isolation.
Next, the isolated nucleic acid is transcripted on cDNA which
is used during quantitative real-time PCR. Unfortunately, this
type of study has not yet been conducted in Poland.

Real-time PCR is also ideal for detecting and analyzing
mutations, including single nucleotide polymorphism (SNP).
It very often replaces sequencing or restriction fragment
length polymorphism (RFLP). A mutation is identified
by analyzing the melting curve of an amplified product,
generated during each experiment. Until recently, this kind
of Y. enterocolitica examination was used only by Bancerz-
Kisiel et al. [49] to identify ymoA (Yersinia modulator) SNP,
with the aim of evaluating their influence on the enterotoxic
properties of Y. enterocolitica strains. No correlations were
observed between enterotoxic properties and the presence
of mutations in the ymoA gene region of Y. enterocolitica
strains isolated from both humans and pigs.

Proper diagnostics of yersiniosis gives the opportunity
to introduce effective treatment. Yersiniosis appearing with
mild diarrhea requires only symptomatic treatment without
antibacterials. However, in other, more severe cases, specific
therapy should beattempted. In vitro, Y. enterocoliticais usually
sensitive to: piperacillin, third-generation cephalosporins,
monobactams, carbapenems (imipenem), aminoglycosides,
tetracyclines, chloramphenicol, sulfametoxasol potentiated
with trimethoprim, and a new generation of fluoroquinolons
[25,50]. These bacteria are resistant to: penicillins, ampicyllin,
carbenicillin and first-generation cephalosporins. The result
of antibiotic treatment depends on the form of yersiniosis.
In general, the use of one antimicrobial drug is effective,
although combined treatment is recommended, such as
aminoglycosides with third-generation cephalosporins. The
presence of B-lactamases that confer antimicrobial resistance
of some pathogenic strains underscores the importance of
Y. enterocolitica surveillance [51].
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CONCLUSIONS

Y. enterocolitica is the causative agent of yersiniosis — a
zoonosis with substantial importance to public health. The
swine population as a reservoir of Y. enterocolitica plays an
important role in the epidemiology of the disease. Food
products containing pork or pork-derived ingredients should
be subjected to sanitary control. Considering the fact that
insufficiently thermally processed pork is the main source
of infection for humans, public information campaigns are
an important element of the preventive measures against
Y. enterocolitica infections. Yersiniosis usually appears
in children as gastrointestinal disturbances, whereas
in adults it is manifested as a pseudo-appendicitis form.
Extra-enteric forms of yersiniosis are rare, the bacteria have
been isolated in Reiter’s syndrome, erythema nodosum or
reactive polyarthritis. Diversified symptoms hinder clinical
diagnostics and laboratory investigations are necessary.
Classical bacteriological methods and standard procedures
used to Y. enterocolitica classification as pathogenic do not
take into account the new aspects of the pathogenesis of
yersiniosis. The examples are biotype 1A strains, commonly
regarded as non-pathogenic, although they are increasingly
often isolated from clinical cases of yersiniosis. Molecular
methods seem much more effective and accurate in the
diagnostic. New diagnostic tools, such as real-time PCR,
allow not only qualitative examination, but also quantitative
evaluation of genes expression level or single nucleotide
polymorphism detection. The State Sanitary Inspection
responsible for the supervision of human infectious diseases
in Poland constantly monitors the epidemiologic situation,
including that of yersiniosis. Due to the fact that yersiniosis
is a zoonosis, the State Sanitary Inspection representatives
should stay in permanent contact with the State Veterinary
Inspection by exchanging information on the current
epidemiologic and epizootic situation. Considering the lack
of medical prevention of the disease, sanitary and hygienic
conditions in slaughterhouses, and public information
campaigns are crucial, according to the World Health
Organization. Informing and educating society on the need
to follow basic hygiene rules, especially in contact with food,
is an essential measure in preventing the spread of factors
which are the causative agents of gastrointestinal infections,
including Y. enterocolitica.
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