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Asplund, K., V. Tuovinen, P. VeijalainenandJ. Him: The prevalenceof Yersinia
enterocolitica 0:3 in Finnish pigsand pork. Acta vet. scand. 1990,31, 39-43. - One
hundred and forty seven samples of pig faeces collected from 14 herds located in
different parts of Finland were examined for Yersinia enterocolitica biotype 4 se
rotype 0:3. Twenty six (17.70J0) animals and 5 herds (35.7070) were positive. The
tonsils of 350 animals from 35 herds with high condemnation figures at meat in
spection and the tonsils of 131 animals from 13herds with lowcondemnation figu
res collected from 2 abattoirs in southwest Finland were also examined. The pre
valence raes of Y.e. in animals were 38.30J0 and 31.30J0 and in herds 74.30J0 and
61.50J0, respectively. The prevalenceof Y.e. in herds with the high and low partial
condemnation percentages did not differ significantly. No isolation of Y.e. was
made from 104samplesof pork and minced pork collected from retail markets in
Helsinki and from exporting slaughterhouses.
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Introduction
Yersinia enterocolitica is a ubiquitous gram
negative bacterium, which has importance
as a foodborne pathogen. It can grow at low
temperatures and can cause chronic disor
ders in addition to the acute gastrointestinal
disease. It has been isolated from many
mammals, birds, fish and mollusks (Ahvo
nen et al. 1973, Kronstad 1974, Kapperud
1981, Fantasia et al. 1985, Shayegani et al.
1986, Chiesa et al, 1987). Yersinia enteroco
litica is classified into serotypes based on
thermostable O-antigens and into biotypes
based on biochemical properties iNilehn
1970, Wauters 1973, Wauters et al. 1987).
Only few of these serobiotypes are conside
red to have significance as human patho
gens . The prevalence of positive antibody ti-

• This studyhasbeensupportedbythe Finnish Vete
rinaryScience Foundation.

ters against Yersinia in southwest Finland
has been reported to be 17-43/100 000
(Leino 1982). In Belgium the isolation rate
of Yersinia ssp. from routine stool cultures
was 4% (van Noyen et al. 1981).
The predominating serotypes in Europe are
0:3 and 0:9. The serotype 0:3 can frequently
be isolated from pig tonsils and tongue but
less frequently from faeces (Esseveld &
Goudzwaard 1973, Wauters 1979, Christen
sen 1980, Schiemann & Fleming 198I, Nes
bakken & Kapperud 1985, Christensen
1986). The epidemiology of yersiniosis is still
obscure, but it is obvious that pork has an
important role as a source of infection. In
Belgium, Tauxe et al. (1987) found an asso
ciation between eating raw pork and Yersi
nia enterocolitica infections.
The aim of this study of to investigate the
prevalence of Yersinia enterocolitica in pigs
and pork and to test if there is any associa-
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between the prevalence of Yersinia and par
tial carcass condemnation figures at meat in
spection.

Material and methods
Faecal samples
Faecal samples from 147 pigs were collected
from 14 herds located in different parts of
Finland during the fall and the winter 1987
88. No background information about the
health status of the herds was available.

Tonsil samples
The tonsils were collected in 2 abattoirs loca
ted in southwest Finland during the summer
and early fall of 1988. Swine herds were
feeder pig operations with an all-in-all-out
system. They were divided into 2 groups
based on the percentage of partially condem
ned carcasses . The control group (13 herds,
131 pigs) had low (0.63-1.69010) and the case
group (35 herds, 350 pigs) high (5.81
10.54010) partial condemnation percentage.
All farms had delivered more than 300 pigs
in the previous year to these abattoirs.

Pork samples
Minced pork (46 samples) were bought from
butcher shops mainly in Helsinki. Pork (58
samples) were collected in exporting slaugh
terhouses.

Isolation
Yersinia enterocolitica was isolated by using
the method no. 117 of the Nordic Commit
tee on Food Analysis (NMKL, 1987). Ten
grams of both faeces and tonsils and 20 g of
pork were used in the analysis.

Biogrouping
Biogrouping was done according to the revi
sed scheme by Wauters et al. (1987). The
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properties tested were: esculin hydrolysis,
production of acid from xylose and trehalo
se, I3-D-glucosidase, proline peptidase, pyra
zinamidase and lipase activit ies, indole ,
Voges-Proskauer and nitrate reduction. 13
D-glucosidase and proline peptidase were in
cubated at 30°C and the rest at 25°C. Other
media were incubated for 20 h, but esculin
and sugars were incubated up to 10 days or
until they were found to be positive.

Serogrouping
The specific 0:3-antiserum was prepared in
rabbits according to Wauters (1981). The
strains isolated were serotyped by slide ag
glutination.

Statistics
Chi-square test with Yates continuity correc
tion was used to test if there was any diffe
rence in the prevalence of Yersinia enteroco
litica 0:3 between case and control herds
(tonsil samples).

Results
Faecal samples
Twenty six of the 147 faecal samples
(17.7%) were positive. Five herds out of 14
(35.7%) had at least I positive animal.

Tonsils
Yersinia enterocolitica 0:3 was found in
36.4% of swine tonsils. At least 1 positive
pig was found in 70.8% of the herds. The
prevalence was a bit higher in the case group
than in the control group, but the difference
was not significant (Table 1).

Pork
Yersinia enterocolitica 0:3 was not found
from any pork or minced pork sample.
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Table I. Yersinia enterocolitica 0:3 isolat ions from pig tonsil s. Distribution
between herds with low (0.63-1.69%) and high (5.81-10.54%) partial carcass

condemnation percentage.

Condemnation Total Positive pigs Total Positive herds
070 no . of pigs no. % no . of herds no . %

Low 131 41' 31.3 13 8b 61.5
High 350 134' 38.3 35 26b 74.3
All 481 175 36.4 48 34 70.8

Chi-square 1.72' 0.26b

p 0.19 0.61
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Discussion
The prevalence of Yersinia enterocolitica
between the herds with low and high partial
condemnation percentage did not differ sig
nificantly. This is in agreement with the re
sults of Andersen (1984). He could not find
significant association between the prevalen
ce of Yersinia enterocolitica and different
housing systems, feeding or frequency of
sickness (measured by meat inspection fin
dings).
At least I positive pig was found in 70.8% of
farms in the study of tonsils. This is less than
was seen by Andersen (1984), but more than
the 33.3070 that we found in an earlier study
using 15 herds situated in different parts of
the country (Asplund et al. 1988).
The prevalence rates found in this study are
consistent with the rates found by Christen
sen (1980) in Denmark and Nesbakken &
Kapperud (1985) in Norway. This study can
not give complete information about the
true prevalence of Yersinia enterocolilica 0:3
in the whole Finland, but it can be conside
red to represent the figures in southwest Fin
land with certain limitations. In our previous
study (Asplund et al. 1988) we found that
Yersinia enterocolitica could be isolated
only from samples which were gathered
from south and southwest Finland. Those 70
throat muscle samples were taken from 7
slaughterhouses situated in different parts of
Finland. No statistical evaluation was per
formed on that material.

Swine density in southwest Finland is higher
than in other parts of the country. About 35
40% of the Finnish pig population is housed
in that area. Most of the feeder pig opera
tions have all-in-all-out system. Slaughter
houses have organized the transport of feed
er pigs from farrowing units to feeder pig
operations. The minimum live weight of the
transported feeder pigs is 20 kilograms.
Feeder pigs are gathered from several farms
to filii feeder pig unit. Typically, feeder pigs
from one farrowing unit end up in several fi
nishing units. Thus Yersinia enterocolitica
may be spread to several feeder pig opera
tions from one farrowing unit (Christensen
1980). Hence, it might be worthwhile to stu
dy the epidemiology of Yersinia enterocoliti
ca in farrowing units.
Since 1986 the tonsils have been removed at
the end of the slaughter process. It appears
that contamination of meat during slaughter
would not be very high, because no Yersinia
enterocolitica 0:3 from pork or minced pork
could be found .
There may be e.g. seasonal differences in oc
currence of Yersinia, which cannot be seen
in this study. We utilized samples which
were originally gathered for other purposes
and, therefore, sampling strategy was not
optimal. This study can , however, be utili
zed to help in planning future studies with
adequate sample size and sampling techni
que.
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Sammanfallning
Prevalens av Yersinia enterocolitica 0:3fran svin och
svinkott i Finland.
Prevalens av Yersinia enterocolitica biotyp 4 serotyp
0:3 i fekala prov av 147 svin fran 14 svingardar Jig
gande i olika delar av Finland undersoktes , Tjugoett
(17.7010) djur och 5 (35.7010) svingardar var positiva .
Tonsiller av 350 svin fran 35 svingardar med hoga

paniella kasseringsprocenter vid kottbesiktiningen

och 131 svin frAn 13 svingardar med IAga partiella
kasseringsprocenter undersoktes ocksa for Y.e. 0:3.
Prevalensen i djur av den forstnarnda gruppen var
38.3010 och i den sismamda gruppen 31.3010 . I den
forstnarnda gruppen var 26 svingardar (74.3010) posi
tiva och i den sistnamda gruppen 8 (61.5010). Man
kunde inte finna nagon signifikant skillnad mellan
dessa tva grupper. Y.e. kunde inte isoleras fran 104

prov av svinkott ,
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