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Abstract

Germs from Yersinia genus have a vast ecologic niche, being met at different domestic and wild animal species, but
also in food, water and soil. The majority of yersinis live in the digestive tract of human and numerous animal
species, especially rodents, but also in soil, plant debris, waters etc. Numerous species of Yersinia genus could
produce characteristic infections in human, the main source of infections is represented by rodents and
hematophagous insects or, more frequently, by water or contaminated food. In a 1999 study, Mead and coauthors
established that the Yersinia enterocolitica prevalence in food, in USA, is around 90%. Foods of animal origin more
frequently contaminated with Yersinia enterocolitica are: pork, poultry, beef and lamb meat, milk, ice-cream, sea
fruits etc., among them pork meat and milk represents the sources of the most numerous toxi-infection outbreaks in
human, in different world regions. Bacteria determine infections which interest the digestive tract in numerous
animal species and human, with diarrhea, lymphadenitis, pneumonia and abortion are the most important symptoms.
Yersinia enterocolitica enter the human body regularly by oral ingestion, and localize itself with predilection in the
distal portion of the ileum and at the ileocaecal appendix and proximal colon level, were determine a terminal ileitis
with lymphadenitis, acute enterocolitis, and secondary accompanied with nodosum erythema, poliartritis that could
be complicated with septicemia, sometimes leading to death.
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Pest, plague or “black death” is one of the diseases
whose evolution is lost in history, the disease
being mentioned BC; the first references are found
on the pages of Holy Scripture in the Old
Testament [1 Kings 8, 37]. Various epidemics and
pandemics that have succeeded decimated the
population of some countries and continents [38].
Yersinia enterocolitica was described in 1934 by
Mclver and Pike as a gram-negative cocobacillus.
These authors have described as “Flavobacterium
pseudomallei  Withmore” a  gram-negative
cocobacillus which they were isolated from two
facial abscesses from an old farmer, and from
cervical lymph nodes. Since, from the biochemical
point of view, the isolate act as glanders agent
(Burkholderya mallei) as well as Pseudomonas
pseudomallei, the two researchers concluded that
“the possibility to deal with a new species may be
less probable than that the organism which we
have described to be an atypical form or a variant
of a known species”. Between 1932 and 1957
about 15 strains were isolated in the USA.

In 1939, Schleifstein and Coleman, working at
Department of Health, New York State, drawing
attention to the isolate described by Mclver and
Pike, as well as four other researchers, as being
similar to Actinobacillus lignieri and, in particular,
with Yersinia pseudotuberculosis. Because of the
five isolates morpho-biological characters were
different enough from those of the latter two
species, and that the bacteria was isolated from
stool of a bacillus carrier, then from a
granulomatous lesion on the chest of a 13 years
old boy, Schleifstein and Coleman (1947) have
proposed the name “Bacterium enterocoliticum”
for this “unidentified microorganism” [9].

In Europe, Frederiksen has identified one such
strain (isolated in 1926-1932) in the Staten Serum
Institute Copenhagen. In 1949, Hassig, Karrer and
Pusterla were isolated from liver abscesses in two
cases of septicemia with fatal outcomes in humans
a bacterium similar to the Mallasez and Vignal's
bacillus, which was provisionally called
Pasteurella X or Germ X. Since 1958, strains were
isolated from rabbits in various regions of France
(Lucas, 21 strains). In 1960, Dickinson isolated
from pigs two other strains, and Frederiksen
obtained isolates from sheep in Denmark. During
the 1962-1965, epizootics occur in a series of
rabbit and chinchilla breeders in North America
but also in Western Europe (Switzerland,
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Netherlands and Germany), by importing animals
from North America [10].

3. Description and taxonomy

Germs grouped in the genus Yersinia are short
bacilli or cocobacilli, with rounded ends, gram-
negative, noncapsulated and unsporulated except
Yersinia pestis, which form a capsule-like shell.
They have 0.5 to 0.8 pm wide and 1 to 3 um long.
Grows at 40°C, do not develop flagella and are
immobile at 37°C, but forms peritrich flagella and
are motile at temperatures below 30°C, except for
some strains of Yersinia ruckeri and Yersinia pestis,
which sometimes are immobile at 30°C. Bipolar
stained, and in old cultures pleomorphism was
observed. Bipolar staining is observed mainly on
smears made from liquid media incubated at 22-
28°C. Optimum growth temperature is 28-30°C [5].
After incubation for 24 hours at 37°C longer forms
are observed, both in smears made from liquid
media and in those performed from solid media.
Ultrastructure and chemical composition of genus
Yersinia microorganisms are similar to those of
enterobacteria. Thus, 80% water content
maintained in a colloidal system proteins, lipids,
carbohydrates, minerals and some byproduct of
bacterial metabolism. Phospholipids, proteins and
carbohydrates have an important role in bacterial
metabolic processes [7, 13].

The oldest strains of Yersinia enterocolitica appear
to have been isolated in 1933 by Gilbert, than in
1934, by Mclver and Pike, in the U.S., being
reported in “Annual Reports of the Division of
Laboratories and Research”, Albany. Taxonomic
classification of Yersinia enterocolitica species dates
back to 1963, when Destombes and Mollaret
identifies the first strain, isolated in Switzerland by
Wyler from a child with diarrhea. Subsequently,
strains of Yersinia enterocolitica were isolated
throughout the world, in various human and animals’
infections, and in the environment [13, 32, 34].

In 1964 Frederiksen argued whether the inclusion
of  Yersinia enterocolitica (Pasteurella X,
Bacterium enterocoliticum) in the genus Yersinia.
In 1967, at the first International symposium
Yersinia in Paris, it was recommended changing
the name of Bacterium enterocoliticum in Yersinia
enterocolitica and inclusion in the genus Yersinia.
In 1972, at the Second International symposium
Yersinia in Malmo, specialists proposed
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classification of genus Yersinia in the family
Enterobacteriaceae.
Bergey’s Manual 2004 [22] group 11 species in

genus Yersinia: Yersinia aldovae, Yersinia
bercovieri, Yersinia enterocolitica, Yersinia
frederiksenii, Yersinia intermedia, Yersinia

kristensenii, Yersinia mollaretii, Yersinia pestis,
Yersinia pseudotuberculosis, Yersinia rohdei, and
Yersinia ruckeri.

4. Epidemiology

Yersinia enterocolitica is frequently encountered
in terrestrial and freshwater ecosystems, with
higher incidence in cold and temperate climates.
The bacterium is widespread in the environment
and has been isolated from the intestinal tracts of
many species of wild and domestic mammals, but
also in rodents, birds, fish, frogs, mollusks,
crustaceans and humans [27].

Among animals, the pig is the only species from
which Yersinia enterocolitica serotype O3,
biotype 4 was isolated with increased frequency,
this variety being involved in human illness. Pigs
can also be reservoir for serovars Oy and Os,7,
particularly in areas in that have been reported
human infections with these strains. In countries
with a high incidence of human yersiniosis,
Yersinia  enterocolitica has been isolated
frequently from pigs in slaughterhouses and
butchers [17, 18].

The main way of contamination with Yersinia
enterocolitica is the oral route, spreading sources
being represented in particular faeces and
contaminated water and some foods [27].

Both human and animals faeces are an important
source of contamination for soil, surface and depth
waters, vegetation and food. Some authors noted
that contact with animal manure and/or sick people
or healthy carriers are the most important source of
contamination. Numerous studies have highlighted
the species Yersinia enterocolitica in surface water
(rivers, lakes, fountains) and even in the depth,
where it can survive longer because of the low
concentration of toxic substances [30, 44].
Regarding the role of food, it can be said that the
presence of this species in food is not always
associated with 1illness, so some authors
recommend that all food isolates to be subjected to
tests in order to highlight the presence of
enterotoxins, virulence plasmids, and invasive
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nature, in order to incriminate the food as a source
of contamination [40].

However Kapperud [28] states that Yersinia
enterocolitica is a food pathogen. Foods that can
be contaminated with Yersinia enterocolitica are:
pork, beef, poultry, and lamb meet, milk and dairy
products, especially raw milk, pasteurized milk
and milk powder, cream and ice cream,
vegetables, seafood etc. [1, 6, 8, 9, 12, 17]. Thus,
in Canada and Australia, Schiemann et al. [42]
was isolated Yersinia both from raw and
pasteurized milk and cream. Thomas et al. were
isolated 114 strains of Yersinia enterocolitica
from milk samples in Canada [37]. Instead
Fukushima et al. isolated Yersinia enterocolitica
and Yersinia pseudotuberculosis from faeces of
618 dairy cows in Japan, but in milk obtained by
direct milking from those cows. The authors
concluded that the isolates from raw milk do not
originate in the mammary gland, main source of
contamination being feces and/or contaminated
stable [19, 20, 21].

Poultry meat can be the source of Yersinia
enterocolitica and can contaminate the vegetables,
cooked food made in kitchens where products are
unhygienic handled or stored in a refrigerator [28,
29]. Robins-Browne [40] presented a cross-
contamination model, in which a contaminated
raw food (poultry meat), stored in a refrigerator,
can contaminate other foods from the same site,
that is usually eaten raw.

Slee et al. [43] isolated Yersinia enterocolitica
biotype 5, serotype O3 from the gut of 38 sheep
and 8 goats in Australia, animals who had diarrhea
and a poor state of maintenance. At necropsy were
found characteristic micro-abscesses in the
intestine of 5 sheep and 3 goats, without being
able to establish other causes of death.

Although seafood is not commonly incriminated
in the appearance of food toxinfections with
Yersinia enterocolitica in human, this germ has
been isolated from fish and seafood from both the
natural environment (seas, oceans) and intensive
conditions (aquaculture). Yersinia enterocolitica is
one of origin enteric pathogens that can
contaminate fish and seafood, along with
Salmonella spp., enteric E. coli, Shigella spp. and
Campylobacter spp., says a study conducted in
2000 by Frerk Feldhusen in Germany [15].

In terms of arthropods, so far the researchers don’t
establish a significant role as vectors for Yersinia
enterocolitica transmission. However, Fukushima
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suggests a possible role of fleas in transmission of
bacteria from one pig to another, in farms [19].
Experimentally, Yersinia enterocolitica survives four
months in artificially infected fleas and ticks [13].
Family outbreaks, with successive cases, involve
transmission by direct contact [112, 123, 208].
Remains to accept the indirect transmission,
through consumption of food of animal and plan
origin or contaminated water, which are main risk
factors [5, 11]. Also, in the last years, Yersinia
enterocolitica become one of the feared agents of
transfusion-related sepsis [23].

5. Incidence and pathogenicity

Yersiniosis infections are world wide spread,
being both diagnosed in human and animals.
Epidemiological factors favoring the spread of
infections are not well known yet. The number of
bacteria isolations and of confirmed cases varies
from country to country, depending on the
material possibilities and engagement of
specialists and laboratories. In developed
countries, the frequency of infection with Yersinia
enterocolitica is systematized in the laboratories
designated for this.

Thus, in Great Britain, Public Health Laboratory
Service (PHLS) of Communicable Disease
Surveillance Centre (CDSC) receives information
from 300 laboratories in England and Wales. A
2007 report from the Health Protection Agency
Centre for Infections consists of an analysis of the
incidence of Yersinia enterocolitica (isolates) from
January 1992 to December 2006. Thus, if in early
1992 (January) was recorded a maximum number
of isolates (34) by the end of 2007 trend is
decreasing, leading to a strain isolated / month [25].
In Europe were reported 11,699 outbreaks of food
toxinfections during 1990-1992 and of these, only
one caused by Yersinia [6].

In 1995 WHO report shows that morbidity by
yersiniosis enteritis in Central and Northern
European countries in the highest incidence area -
Finland, Estonia, Lithuania, Belarus, Denmark -
varied between 3.5 and 17.8 during 1988-1992,
being three times lower than salmonella enteritis
[4]. A study conducted between 1967 and 1996 by
two reference laboratories in Belgium led to the
isolation of more than 18,700 strains of Yersinia,
except Yersinia pestis, from patients with
intestinal infections. Serotype Os; was dominant
(79.4% of strains), followed by Oy (11.1%). If in
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the first years of this study the incidence of
Yersinia enterocolitica increased from 305 cases
in 1975, up to 1469 cases in 1986, since 1987
there was a reduction in the number of reported
cases, although interest of the laboratories
remained constant [47].

Gourdon et al. [24] conducted an epidemiological
study about the incidence of Yersinia enterocolitica
Oy and Brucella abortus in animals and humans in
France during 1989-1997. Between 1988 and 1989
there were reported enterocolitis cases caused by
Yersinia enterocolitica Oy, and cases of brucellosis
were almost eliminated. In 1996 it was recorded the
maximum incidence of infections by Yersinia
enterocolitica Og in humans (12 cases).

Fukushima et al. [20] performed genotypic
differentiation of Yersinia enterocolitica Oy strains
isolated in the countries of Eastern and Western
Europe by serotyping, ribotyping and restriction
endonuclease analysis of virulence plasmid DNA
(REAP). It has been establish that is a close
correlation between ribotypes, REAP patterns and
chronological and geographical distribution of
Yersinia enterocolitica Oy strains. In European
countries, clonal types of serotype O9 were found
with increased frequency in humans and animals,
from the end of 1980.

In North America yersiniosis infections were
reported in recent years more frequently as
complicated clinical entity, especially
serologically confirmed, and often as rare
outbreak of food-borne enteritis [6]. Mead et al.
[35] shows that the incidence of Yersinia
enterocolitica in food reaches 90% in the USA,
pigs being the main reservoir, but not all serotypes
are involved in human disease. The mortality rate
is low, estimated at 0.5%, and it is believed that
the total number of cases and is about 38 times
higher than the reported ones [34].

Following a study conducted in our country between
1990 and 1994 by Vaida et al. [46] on 8363 patients,
it was found that Yersinia enterocolitica was the
etiologic agent of enteritis in only 3.08% of cases
(over 20 times less than Sal/monella and less than
nine times than Shigella).

In a study conducted in China between 1983 and
1994 on 3601 people, including 956 with enteritis,
and 896 animals of different species (pigs, rabbits,
rats and guinea pigs), Zheng et al. were isolated 51
strains of Yersinia enterocolitica. Of these, 43
were isolated from pigs (all of serotype O;) and



Tirziu E. et. al./Scientific Papers: Animal Science and Biotechnologies, 2011, 44 (2)

only 6 virulent strains from humans - two of
serovar Oy the four of O; [48].

Sulakvelidze et al. [45], from the Center for
Infectious Disease Control, Georgia, were isolated
2493 strains of Yersinia enterocolitica, 22 strains
of Yersinia pestis and 21 strains of Yersinia
pseudotuberculosis from the 130 574 clinical
samples analyzed.

In New Zealand the researchers managed to
isolate two new serotypes of Yersinia
enterocolitica, O7; and O (25 strains) from
humans, cattle, sheep and goats [16].

In Japan, Fukushima et al. [21] investigated the
prevalence of Yersinia enterocolitica in food,
resulting values of 3% for pork meat and 0.3% for
beef and poultry meat. The authors draw attention
to the possibility of introducing new pathogenic
serotypes of Yersinia enterocolitica by imports
[19, 21].

In Norway, Yersinia enterocolitica is an important
cause of gastroenteritis in humans [29, 41]. Saebo
et al. [41] have detected antibodies (IgG) anti-
Yersinia enterocolitica Os by ELISA in 56 (7.4%)
of 755 Norwegian soldiers evaluated. An
increased incidence of Yersinia enterocolitica Os
was registered in young soldiers in Oslo, with 12
positive patients of 56 (21.4%). Nesbakken et al.
[36] studied the presence of antibodies against
Yersinia  enterocolitica  O; among  pig
slaughterhouse staff, vets and military in Norway,
showing that occasional contact with pigs is an
important risk factor for developing infections.

References

1. Aber R. C., Mc Carthy M. A., Berman R., Demelfi
T., Witte E., An outbreak of Y. enterocolitica
gastrointestinal illness among members of a Brownie
troop in Centre Country, Pennsylvania, In Program and
Abstract of the 22nd Interscience Conference on
Antimicrobial Agents and Chemoterapy, American
Society for Microbiology, Washington D.C., 1982.

2. Afonina, 1., Belousov, Y., Metcalf, M., Mills, A.,
Sanders, S., Kutyavin, [, Single nucleotide
polymorphism detection with MGB Eclipse assays, J
Clin Ligand Assay, 2005, 25, 268-275.

3. Amirnozafari, N., Robertson, D. C., Nutritional
requirements for synthesis of heat-stable enterotoxin by
Y. enterocolitica, Appl. Env. Microbiology, 1993, 59,
10, 3314-3320.

4. Andersen, J. K., Sorensen, R., Glensbjerg, M., Aspects
of the epidemiology of Y. enterocolitica: a review, Int.
Journal of Food Microbiology, 1991, 13, 2, 231-238.

148

5. Barzoi, D., Microbiologia produselor alimentare de
origine animald, 1985, Ed. Ceres, Bucuresti.

6. Barzoi, D., Meica, S., Negut, M., Toxiinfectiile
alimentare, 1999, Ed. Diacon Coresi, Bucuresti.

7. Bhagat Neeru, Virdi, J.S., Molecular and
biochemical characterization of urease and survival of
Y. enterocolitica biovar 1A in acidic pH in vitro, BMC
Microbiology, 2009, 9, 262, 1-14.

8. Bonardi, S., Paris, A., Bacci, C., Incau, M.D.,
Ferroni, L., Brindani, F., Detection and
Characterization of Y. enterocolitica from Pigs and
Cattle, Veterinary Research Communications, 2007,
31(Suppl. 1), 347-350.

9. Bottone, E. J., Y. enterocolitica: a panoramic view of
a charismatic microorganism, Crit. Rev. Microbiol.,
1977, 5, 211-214.

10. Bottone, E. J., The genus Yersinia (excluding Y.
pestis), In The prokaryotes, Balows, A., Truper, H. G.,
Dworkin, M., Harder, W., Schleifer, K., Ed. Spriger-
Verlag, New York, NY, 1992, 2883-2887.

11. Brocklehurst, T. F., Parker, M. L., Gunning, P. A.,
Coleman, H. P., Robins, M. M., Growth of food-borne
pathogenic bacteria in oil-in — water emulsions:II-
Effect of emulsion structure on growth parameters and
form of growth, Journal of Applied Bacteriology, 1995,
78, 6, 609-615.

12. Constantiniu, S., Romanciuc, A., Naciu, C.,
Isolation of Yersinia species from human infections,
animals, foods and environmental factors, World
Congres; “Foodborne infections and intoxications”,
Berlin, DDR, 1998, 12-17, VI., 103.

13. Constantiniu, S., Yersinii; Biologie si diagnostic de
laborator, 1999, Ed. Corson, Iasi.

14. Corbel, M. J., Yersinia, In “Principles of
Bacteriology; Virology and Immunity”, Topley and
Wilson’s, Eighth Ed., London, 1990, 2, 496.

15. Feldhusen, F., The role of seafood in bacterial
foodborne diseases, Microbes & Infection, 2000, 2,
1651-1660.

16. Fenwich, S. G., Y. enterocolitica infections in
animals and people in New Zealand, Nederl. Tijdsch.
Med. Microbiol., 1998, 11, 6, 12.

17. Fredriksson-Ahomaa, M., Hartmann, B., Scheu, P.,
Stolle, A., Detection of Pathogenic Y. enterocolitica in
Meat using Real-Time PCR. J. Verbr. Lebensm., 2006,
1,202-208.

18.  Frederiksson-Ahomaa, M., Niskanen, T.,
Laukkanen, R., Korkeala, H., Characterization of
sucrose—negative Y. enterocolitica 4/ O:3 isolates
recovered from pig tonsils, International Journal of
Food Microbiology, 2002, 75, 1-2, 19-25.

19. Fukushima, H., De Boer, E., Strategies for
controlling Yersinia infections, Nederl. Tijdsch. Med.
Microbiol., 1998, 11, 6, 5.

20. Fukushima, H., Gomyoda, M., Aleksic, S., Genetic
variation of Y. enterocolitica serotype Qg strains



Tirziu E. et. al./Scientific Papers: Animal Science and Biotechnologies, 2011, 44 (2)

detected in samples from western and eastern countries,
Zentralblatt fur Bakteriologie, 1998, 282, 2, 167-174.
21. Fukushima, H., Hoshina, K., Itogawa, H., Gomyoda,
M., Introduction into Japan of pathogenic Yersinia
through imported pork, beef and fowl, International
Journal of Food Microbiology, 1997, 35, 3, 205-212.

22. Garrity, G.M., Bell, J.A., Lilburn, T., The Revised
Road Map to the Manual. /n Brenner, Krieg, Staley and
Garrity (ed.), Bergey's Manual of sytematic Bacteriology,
2nd ed., vol. 2, The Proteobacteria, Part A, Introductory
Essays, Springer, New York, 2005, pp. 159-220.

23. Gibb, A.P., Martin, K.M., Davidson, G.A., Walker, B.,
Murphy, W.G., Modeling the growth of Y. enterocolitica
in donated blood, Transfusion, 1994, 34, 304-310.

24. Gourdon, F., Beytout, J., Reynaud, A., Romaszko,
J.P., Perre, D., Theodore, P., Soubelet, H., Sirot, J.,
Human and epidemic of Y. enterocolitica O:9, 1989-
1997, Auvergne, France, Emerging infectious Diseases,
1999, 5, 719-721.

25. Health Protection Agency Centre for Infections,
(2007) Laboratory reports of all isolations Yersinia spp.
by month reported to the England & Wales, 1992-2006.
26. Huovinen Elisa, Sihvonen M. Leila, Virtanen J.
Mikko, Haukka Kaisa, Siitonen Anja, Kuusi Markku,
Symptoms and sources of Y. enterocolitica-infection: a
case-control study, BMC Infectious Diseases, 2010, 10,
122, 1-9.

27. Johannessen, G., Kapperud, G., Kruse, H., The
occurrence of pathogenic Y. enferocolitica in
Norvegian pork products measured by the use of a
traditional culturing method and PCR, Nederl. Tijdsch.
Med. Microbiol., 1998, 11, 6, 14.

28. Kapperud, G., Y. enterocolitica in food hygiene,
Int. Journal of Food Microbiology, 1991, 12, 53-66.

29. Kapperud, G., Y. enterocolitica infection -
Epidemiology, risk factors and preventive Measures,
Norvegian Tidsskrift for Den Norske Laegeforening,
1994, 114, 14, 1606-1608.

30. Kattathara H. Divya, Mandyam Chakravarathy
Varadaraj, Response Surface Plots for the Behavioral
Pattern of Y. enterocolitica in Chocolate Milk as
Affected by Trans-Cinnamaldehyde, a Spice Essential
Oil Constituent. Food Bioprocess Technol., 2009,
10.1007/s11947-009-0297-5.

31. Kwaga, J., Iversen, J. O., Misra, V., Detection of
pathogenic Y. enterocolitica by Polimerase Chain
Reaction and digoxigenin-labeled polynucleotide
probes, 1992, 30, 10, 2668-2673.

32. Luncht, L., Blank, G., Borsa, J., Recovery of foodborne
microorganisms from potentially lethal radiation damage, J.
of Food Protection, 1998, 61, 5, 586-590.

33. Méde, D., Reiting, R., Strauch, E., Ketteritzsch, K.,
Wicke, A., A real-time PCR for Detection of
Pathogenic Y. enterocolitica in food combined with an
Universal Internal Amplification Control System. J.
Verbr. Lebensm., 2008, 3, 141-151.

149

34, Maria Fredriksson, Ahomaa Hannu, Korkeala, Low
Occurrenof Pathogenic Y. enterocolitica in Clinical, Food,
and Environmental Samples: a Methodological Problem,
Clinical Microbiology Reviews, 2003, 16, 220-229.

35. Mead, P.S., Slutsker, L., Dietz, V., Mccaig, L.F.,
Bresee, J.S., Shapiro, C., Griffin, P.M., Tauxe, R.V.,
Food-related Illness and death in the United States,
Emerging Infectious Diseases, 1999, 5, 5, 607-625.

36. Nesbakken, T., Skewe, E., Control of Y.
enterocolitica in pigs at herd level and in the
slaughterhouse, Nederl. Tijdsch. Med. Microbiol.,
1998, 11, 6, 15.

37. Pai, C., Mors, V. Toma, S., Prevalence of
enteroxigenicity in human and nonhuman isolates of Y.
enterocolitica, Infections & Immunity, 1978, 22, 2, 334.
38. Pelludat, C., Rakin, A., Jacobi, C.A., Schubert, S.,
Heesemann, J., The yersiniabactin biosynthetic gene
cluster of Y. enterocolitica: organization and
siderophore-dependent ~ regulation,  Journal  of
Bacteriology, 1998, 180, 93, 538-546.

39. Rastawicki, W., Szych, J., Gierczynski, R., Rokosz,
N., A dramatic increase of Y. enterocolitica serogroups
0:8 infections in Poland, Eur J Clin Microbiol Infect
Dis., 2009, 28:535-537.

40. Robins-Browne, R. M., Y. enterocolitica. In Food
microbiology: fundamentals and frontiers, Doyle, M.P.,
Beuchat, L.R., Montville, T.J., Am. Soc. Microbiol.
Washington D.C., 1997, p. 192.

41. Saebo, A., Kapperud, G., Lassen, J., Waage, J.,
Prevalence of antibodies to Y. enterocolitica O:3
among Norvegian military recruits; association with
risk factors and clinical manifestations, European
Journal of Epidemiology, 1994, 10, 6, 749-755.

42. Schiemann, D.A., Toma, S., Isolation of Y.
enterocolitica  from raw milk, Appl. Env.
Microbiology, 1978, 35, 1, 54-58.

43. Slee, K.J., Button, C., Enteritis in sheep and goats
due to Y. enterocolitica infection, Australian Veterinary
Journal, 1990, 67, 11, 396-398.

44. Soltan Dallal, M.M., Chitsaz, M., Isolation of Y.
enterocolitica from paediatric diarrhoea in Iran, Nederl.
Tijdsch. Med. Microbiol., 1998, 11, 6, 37.

45. Sulakvelidze, A., Dalakishvili, K., Barry, E.,
Wauters, G., Robins-Browne, R., Imnadze, P., Morris,
J.G., Analysis of clinical and environment Yersinia
isolates in the Republic of Georgia, Microbiology,
1996, 34, 9, 2325-2327.

46. Vaida, T., Enterobacterii din genurile Salmonella,
Shigella si Yersinia cu rol etiologic 1n boala diareica acuta,
Bacteriol, Virusol., Parazitol., Epidemiol., 1996, 41, 33.
47. Verhaegen, J., Charlier, J., Lemmens, P., Delmee,
M., Van Noyen, R., Verbist, L., Wauters, G.,
Surveiilance of human Y. enterocolitica infections in
Belgium, Clinical Infection Disease, 1998, 27, 1, 59-64.
48. Zheng, X.B., Xie, C., Isolation, characterization and
epidemiology of Y. enterocolitica from humans and
animals, J. of Applied Bacteriology, 1996, 81, 6, 81-684.



