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ANOTĀCIJA 

Kopā 88 Latvijas izcelsmes nokauto cūku mandeĜu paraugi tika savākti no piecām saimniecībām vienā 
lieljaudas kautuvē. Yersinia ăints baktērijas tika konstatētas visos ganāmpulkos. To sastopamība saimniecībās 
bija robežās no 25 līdz 55%. No pozitīvajiem paraugiem tika izolētas potenciāli patogēnās sugas - 
Y.enterocolitica (31%) un Y.pseudotuberculosis (8%), un viena nepatogēnā Y.kristensenii kultūra (1%). 
Patogēnā Y.enterocolitica bija dominējoša Yersinia ăints baktēriju suga visās piecās saimniecībās. Augsta 
potenciāli patogēno Yersinia sastopamība norāda, ka cūku mandeles var kĜūt par blakusproduktu un liemeĦa 
kontaminācijas avotu eviscerācijas un post-mortem inspekcijas veikšanas laikā.  
KEY WORDS: Yersinia, tonsils, occurrence 
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INTRODUCTION 
Genus Yersinia, a member of Enterobacteriaceae family, consists of 11 species. Three 

of them- Yersinia pestis, Yersinia pseudotuberculosis and Yersinia enterocolitica are human 
pathogenic (Bottone, 1999). Another eight species are considered to be non-pathogenic. 
However, their epidemiological significance and pathogenic properties are still discussed 
(Falcao et. al., 2004, Sulakvelidze, 2000, Tennant et. al.2003) 

Y.pseudotuberculosis and Y.enterocolitica cause a human infection- yersiniosis. The 
primary route of infection is the food- borne. Disease is characterized with gastro- intestinal 
disorders, sometimes with severe immunological sequelae like reactive arthritis and erythema 
nodosus (Bottone, 1999). Yersiniosis is one of the most actual food-borne infections in 
various European Union (EU) members- Belgium, Czech Republic, Denmark, Finland, 
Germany, Lithuania and Sweden. Disease is recognized in Latvia as well. The incidence of 
yersiniosis was 2.27 cases per 100 000 inhabitants during last five years with a trend to 
increase (EFSA, 2006, Public Health Agency).  

 Transmission of pathogenic Yersinia spp. via foods, especially with meat products is 
well documented (Asplund et al., 1998). The contamination of meat products may often 
occur at the slaughterhouse level. Regardless of numerous hosts of the microorganism- farm 
animals, pets, variety of wild animals, pathogenic Yersinia, particularly Y.enterocolitica, 
more often are isolated from pigs (Bottone, 1997, Fredriksson- Ahomaa et al., 2001). Clinical 
healthy animals carry pathogenic Yersinia in their tonsils and intestines (Asplund et al, 
1998). Offal and carcass easily become contaminated with bacteria during the evisceration at 
the slaughterhouse (Andersen, 1988, Fredriksson-Ahomaa et al., 2001). Properties of 
Y.enterocolitica and Y. pseudotuberculosis allow them to survive and multiply in the 
environment of the meat processing plant, on offal and surface of carcass (Logue et. al., 
1998). Thus, contaminated pork can be an important source of pathogenic Yersinia species to 
human. Investigations on Yersinia spp. occurrence in pigs are needed to detect potential 
sources of bacteria to consumers. 

The aim of this study was to determine occurrence of Yersinia spp. in Latvian in pigs 
slaughtered in Latvia.  
 
MATERIALS AND METHODS 

A total of 88 samples of Latvian origin pigs’ tonsils were collected from one 
slaughterhouse from January until March in 2006. Investigations were performed at Latvia 
University of Agriculture, Faculty of Veterinary Medicine, Laboratory of Food Hygiene. 

Amount of 10 g from each sample was homogenized in 90 ml of buffered peptone 
water (Oxoid, Basingstoke, Hampshire UK). After resuscitation for 1 h at 20 °C, 0.1 ml of 
prepared sample material was transferred onto cefsulodin-irgasan-novobiocin agar (CIN agar, 
Oxoid, Basingstoke, Hampshire, UK). Homogenized sample in buffered peptone water was 
cold enriched for 2 weeks at 4 °C. Plating onto selective agar plates was carried out at 8th and 
15th incubation day. A volume of 0.5 ml sample material before the streaking onto selective 
agar plates was previously treated with 4.5 ml of 0.05% KOH for 20 seconds at the 15th day 
of cold enrichment.  

CIN agar plates were incubated for 18- 24 hours at 30 °C. Presumptive colonies with 
bull’s eye like appearance with bright red center and transparent surrounded outer zone were 
examined with oxidase test and for urea reaction. Oxidase- negative, urea- positive isolates 
were confirmed with API 20 kit (BioMérieux, Marcy l’Etoile, France).   
 
RESULTS AND DISCUSSION 

Yersinia genus species were isolated from all farms (Table 1). The highest incidence of 
Yersinia spp. was observed in the farm 4.  
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1.tabula / Table 1 
Yersinia ăints mikroorganismu izplatība dažādās Latvijas saimniecībās 

Distribution of Yersinia species in Latvian pigs herds 
 

Farm 
Saimniecība 

Geographical localization 
Saimniecības novietojums  

No. of samples 
Paraugu skaits 

No. of positive (%) 
Pozitīvo paraugu skaits (%) 

1 ZiemeĜzemgale   20 5 (25) 
2 Dienvidrietumu Latgale  20 6 (30) 
3 Dienvidaustrumu Latgale  20 9 (45) 
4 ZiemeĜzemgale  20 11 (55) 
5 ZiemeĜvidzeme  8 4 (50) 

    
 

Both pathogenic and non-pathogenic Yersinia species are distributed in Latvian pigs 
herds (Table 2).  

 
2.tabula / Table 2 

Occurrence of Yersinia species in Latvian pig herds 
Yersinia sugu sastopamība dažādās Latvijas saimniecībās 

 
 Yersinia species 

Yersinia ăints baktēriju sugas 
 Y.enterocolitica Y.pseudotuberculosis Y.kristensenii 

Farm 
Saimniecība 

No.of isolates(%) 
Izolēto kultūru 

 skaits(%) 

No.of isolates(%) 
Izolēto kultūru 

skaits(%) 

No.of isolates(%) 
Izolēto kultūru 

skaits(%) 
1 4 (11) 1 (3) - 
2 5 (14) 1 (3) - 
3 9 (26) - - 
4 6 (17) 5 (14) - 
5 3 (9) - 1(3) 

Total 
Kopā 

27 (77) 7 (20) 1 (3) 

 
Yersinia spp. were recovered from 35 samples of Latvian origin pigs’ tonsils (40%). 

Prevalence of Y.enterocolitica and Y.pseudotuberculosis were 31% and 8%, respectively. 
One culture of non-pathogenic Yersinia species- Y.kristensenii (1%) was identified. 

Y.enterocolitica was found in all 5 five farms. Prevalence of Y.enterocolitica varied 
from 15 to 45%. Y.pseudotuberculosis recovered from 3 farms at level 5% at farms 1, 2 and 
25% at farm 4. Prevalence of Y.pseudotuberculosis at farm 4 was found to be the highest. 
Total prevalence of Y.pseudotuberculosis in our study was 2 times higher comparing with 
Finnish survey (Niskanen et.al., 2005).   

Although not all Yersinia enterocolitica bioserotypes are associated with a disease, 
pathogenic Yersinia enterocolitica strains are often isolated at slaughter (Nesbakken et al., 
2003; Fredriksson-Ahomaa et al, 2001) from clinically healthy pigs.  

Our results showed that at least three animals in each herd were carriers of potentially 
pathogenic Yersinia in their tonsils. As the bacteria may establish reservoir at pig herds 
(Nesbakken et al., 2006), these data indicate problem significance in Latvian pig’s 
husbandry.   
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Piglets are easy become Yersinia carriers from the adult animals such as sows at the 
birth time or fattening pigs during regrouping, thus possibly establishing long-term reservoir 
for pathogenic Yersinia. Animals can become carriers of bacteria during transportation to the 
slaughterhouse or separation at lairage during ante-mortem examination (Skjerve et al., 
1998). As the pigs do not show any clinical manifestations (Pilon et al., 2000), Yersinia 
genus bacteria can easy reach slaughterhouse environment. If hygiene level is inappropriate 
and cross-contamination occurs, there are wide possibilities for raw and processed pork 
contamination with the pathogenic Yersinia species.  

High prevalence of potentially pathogenic Y. enterocolitica and Y. pseudotuberculosis 
in tonsils of Latvian pig’s herds indicate importance of this study. 

Further epidemiological investigations are needed on Y.enterocolitica and 
Y.pseudotuberculosis biogroups and/or serotypes, pathogenic properties evaluation and the 
role of slaughtering and evisceration techniques under Latvian condition with a particular 
significance in the spreading of pathogenic yersinia through pork to consumer.  
 
CONCLUSIONS 
1. Presence of potentially pathogenic Yersinia genus species in pigs indicates that a 

possibility for contamination with bacteria occurs during evisceration and processing of 
offal and carcasses.  

2. Special precautions should be undertaken with a removal of palatine tonsils during pluck 
and carcass post- mortem examination. 

3. Information about Y.enterocolitica and Y.pseudotuberculosis positive herds should be 
collected by competent authorities in order to minimize contact of Yersinia carriers with 
Yersinia free herds during transportation to the slaughterhouses and separating at the 
lairages. 
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