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Abstract

A total amount of 90 pig tonsil samples were investigated to detect presence of Y.enterocolitica 4/O:3. Samples
were collected in two large-scale Latvian slaughterhouses from �ve pig herds during February and March, 2006. Samples
were investigated with direct plating onto selective CIN agar plates according to ISO 10273 method, with subsequent
cold enrichment for 2 weeks at 4 ◦C in accordance with NMKL 117 method. Y.enterocolitica positive isolates were
investigated for pyrazinamidase and lipase activity, indole production and salicine, xylose, trehalose fermentation. Slide
agglutination reaction with commercial antisera O:3 was carried out for detection of Y.enterocolitica sevovars. Pathogen
was isolated from all �ve herds with 30% mean prevalence. Incidence of Y.enterocolitica 4/O:3 depending on herd varied
from 20 to 45%. High incidence of Y.enterocolitica in pig tonsils indicates that animals are important reservoir of this
pathogen in Latvia. Further studies about incidence of Y.enterocolitica pathogenic bioserotypes in pig population and
contamination pattern with pathogen in slaughterhouses are needed.
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Introduction
Yersinia enterocolitica is a highly heterogenic

bacterium, depending on its biochemical and
antigenic properties divided into six biotypes
and various serotypes. It is well documented
that Y.enterocolitica bioserovars correlate with
virulence properties, ecological and geographical
distribution of microorganism. Only few of them,
such as 1B/O:8, 2/O:9, 2/O:5, 27, 3/O:3 and
4/O:3, are pathogenic to human (Bottone, 1999).

Pathogenic Y.enterocolitica bioserotypes cause
the yersiniosis, a human food-borne disease,
characterized by gastro-intestinal disorders
and severe post-infection complication such
as erythema nodosum, glomerulonephritis,
myocarditis or arthritis (Bottone, 1999). Disease
is recognized in Latvia with an average incidence
2.3 cases per 100 000 inhabitants during 2001-
2005 with a recent trend to increase (Anonymous,
2006).

While bioserotypes 1B/O:8, 2/O:9, O:5, 27,
as a causative agent of yersiniosis, are mostly
described in the United States and Japan, the
most common biovar for Northern and Central
Europe is 4/O:3 (Fredriksson-Ahomaa et al.,
2006), infection with 2/O:5, 27, 3/O:5, 27, 2/O:9
and 1B/O:8 is rarely reported (Bottone, 1999;
Nowak et al., 2006; Schubert et al., 2003).

Epidemiology of yersiniosis is still poorly
understood, because Y.enterocolitica is seldom
recovered from food (De Boer, 1995). However,

M. Fredriksson-Ahomaa et al., (1999) reported
high prevalence of pathogen on pork o�al
and minced meat at retail level in Finland.
Consumption of pork was identi�ed as a source
of sporadic yersiniosis in Norway (Ostro� et al.,
1994).

Pigs seem to be the most important reservoir
of Y.enterocolitica (Kapperud, 1991). Healthy
animals harbour pathogen in the lymphatic
tissues, especially in tonsils, during life-time
without clinical signs (Nowak et al., 2006). T.
Nesbakken et al., (2003) showed that bacterium
is usually introduced in food chain due to
initial contamination with Y.enterocolitica in
slaughterhouses. Presence of bacterium in
pigs at slaughtering opens various opportunities
for contamination with Y.enterocolitica 4/O:3
to o�al and meat with further transmission
of pathogen to retail level. No previous
studies on occurrence of pathogenic Yersinia
bioserotypes and epidemiology of Y.enterocolitica
were undertaken in Latvia. However, detection
of Y.enterocolitica carriers, especially pathogenic,
is important factor for understanding the
epidemiology of yersiniosis (Asplund et al., 1998).

The aim of study was to detect incidence of
Y.enterocolitica 4/O:3 in pigs of Latvian origin at
slaughtering.

Materials and Methods
A total amount of 90 pig tonsil samples

were collected from �ve pig herds in two large-
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Table 1
Incidence of Y.enterocolitica 4/O:3 in pigs at slaughtering

Herd localization No. of
samples

Y.enterocolitica
4/O:3 positive
samples (%)

East Kurzeme 10/3(30) 3(30)
Zieme�lzemgale 20/4 (20) 4(20)
Dienvidrietumu Latgale 20/5 (20) 5(20)
Dienvidaustrumu Latgale 20/9 (45) 9(45)
Zieme�lzemgale 20/5 (25) 5(25)

scale slaughterhouses, located in di�erent parts
of Latvia during February � March, 2006. All
samples were taken aseptically from randomly
selected pluck sets. Tonsils were put into sterile
stomacher bag and were transported to the
Faculty of Veterinary Medicine, Latvia University
of Agriculture.

Samples were investigated during April-
September, 2006. An amount of 10 g of
sample were homogenised in peptone bu�ered
water (Oxoid, Basingstoke, Hampshire, UK),
resuscitated for 1 h at 22 ◦C, and plated out
on to cefsulodin-irgasan-novobiocin agar plates
(CIN, Yersinia selective agar, Oxoid, Basingstoke,
Hampshire, UK) according to ISO method
10273:2003. Agar plates were incubated for
48 h at 30 ◦C. Three presumptive colonies
with typical `bull-eye like' appearance - red
centre and transparent surrounded margins were
tested for urea hydrolysis and oxidase reaction.
Urea-positive and oxidase-negative isolates were
con�rmed with API 20E kit (BioM�erieux,
Marcy l'Etoile, France). Y.enterocolitica-negative
samples were cold enriched in agreement with
NMKL method, Nr. 117 at 4 ◦C for 2 weeks with
plating out on CIN agar at 8th and after alkali
treatment with potassium hydroxide at 15th day
of incubation with subsequent con�rmation with

API 20E.
Con�rmed Y.enterocolitica isolates were

tested for pyrazinamidase activity, indole
production, tween-esterase reaction, fermentation
of xylose, trehalose and salicin according to
G. Wauters et al., 1987. Indole, tween-
esterase, xylose, salicine and pyrazinamidase
activity negative and trehalose positive isolates
were investigated for slide agglutination with
commercial Y.enterocolitica antisera O:3 (Si�n,
Berlin, Germany).

The mean prevalence for each herd was
calculated.

Results and Discussion
Y.enterocolitica 4/O:3 was isolated from

all �ve investigated herd. Prevalence of
Y.enterocolitica was varied from 20% in herd
located in Zieme�lzemgale and Dienvidrietumu
Latgale to 45% in Dienvidaustrumu Latgale
(Table 1).

The mean prevalence � 26 (28)% for
Y.enterocolitica 4/O:3 is close to previously
reported on high prevalence of pathogenic
Y.enterocolitica bioserotypes in slaughtered pigs,
especially 4/O:3 in Europe (Table 2).

Almost all Y.enterocolitica isolates belong

Table 2
Reported incidence of Y.enterocolitica 4/O:3 in pig tonsils at slaughtering

Country No. of samples Incidence Reference
Norway 24 15(63) Nesbakken et al., 2003

50 30(60) Fredriksson-Ahomaa et al., 2000
Netherlands 86 33(38) De Boer and Nouws, 1991
Italy 150 22(14.7) Bonardi et al., 2003

106 43(41) De Guisti et al., 1995
Germany 210 60(28.8) Nowak et al., 2006

50 30(60) Fredriksson-Ahomaa et al., 2001
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to bioserogroup 4/O:3, with exception of
herd located Zieme�lzemgale, where one indol,
xylose, salicine, trehalose positive, Tween-esterase
negative isolate was found. Pattern of biochemical
reaction is typical to biotype 2, but slide
agglutination reaction with antisera was not
performed, so it was not possible to detect this
isolate serotype.

Presence of biotype 2 indicates that other
pathogenic bioserovars can be found in Latvia;
however, initial reservoir of this pathogen is still
unclear (Fredriksson-Ahomaa, 2006).

High prevalence of Y.enterocolitica indicates
that pig tonsils can serve as the potential source
of contamination of by-products and meat during
evisceration and dressing in the abattoirs with
following introduction of pathogen into retail
market. Presence of Y.enterocolitica 4/O:3
is frequently reported on carcasses and o�al
at the slaughterhouse (Gurtler et al., 2005;
Fredriksson-Ahomaa et al., 2001; Nesbakken et
al., 2003). It is not possible to avoid completely
from contamination with pathogen during routine
slaughtering and hygienic procedures, but is more
di�cult to prevent distribution of Y.enterocolitica
from tonsils in herds with high prevalence
(Nesbakken et al., 2006). Further epidemiological
studies on contamination pattern in abattoirs in
Latvia are needed.

Previous observations indicate that
Y.enterocolitica 4/O:3 can establish the long-term
reservoir within pig herd (Nesbakken et al., 2006;
Skjerve et al., 1998). An animal may become
the carrier of pathogen within short-time contact
with infected pigs from Yersinia-positive herd
just before slaughtering: during transportation,
staying in the waiting pens or at the ante-mortem
inspection at the slaughterhouse, resulting in
positive tonsils at slaughtering. In our study none
of the herds was free from Yersinia. As samples

were taken from pluck set on the slaughter line, it
is not excluded that animals were carriers before
slaughtering because pigs were held at the lairage
in the same room where animals from other herds
stayed.

Yersinia � negative and positive herds should
be recognized by an o�cial veterinarian in order
to avoid contact between animals and provide
adequate plant sanitation after slaughtering.
Information about presence of pathogen should be
delivered to the slaughterhouse with food chain
according to European Community Regulation
EC 854/2004. The elimination of Y.enterocolitica
from the herd is long and cost-expensive process
(Nesbakken et al., 2006), thus the improvement
of slaughtering techniques and meat hygiene
practices are essential.

Our study on occurrence of Y.enterocolitica
should be continued with many Latvian herds
involved to get more reliable information about
epidemiological situation in pig population in
Latvia. However, it is obvious that pathogenic
Y.enterocolitica 4/O:3 is the most frequently
isolated from pigs of Latvian pig at slaughtering.

Conclusions:
1. High prevalence of Y.enterocolitica 4/O:3

in pigs of Latvian origin at slaughtering
indicate that further contamination form pig
tonsils may occur during slaughtering and
processing of the pig o�al and carcasses in
slaughterhouses;

2. Information about Yersinia- positive herds
should be provided before the animal
slaughtering as food chain information in
accordance to EC Regulation 854/2004;

3. Investigation should be continued to get
more reliable information about incidence
of pathogenic Y.enterocolitica bioserovars in
Latvian pigs.
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