










































































Most of the patients presented with mesenteric lymphadeni-
tis, a few with gastroenteritis, while some of these also
suffered from arthritis and erythema nodosum. The ninc
patients described by Laitinen et al all presented with
arthritis, their ages ranging from 22 to 49 years. In
most of these cases the arthritis was preceded by fever,
diarrhoea, abdominal pain, headache, tiredness, and a feel-
ing of weakness.

The dramatic and explosive interest in Y. enterocoli-
tica, especially in Europe, was reviewed in Canada in 1973
in an editorial entitled "The Spectacular Rise of Yersinia

enterocolitica”.

Toivanen et al heralded 1973 with a report from Fin-
land on a hospital outbreak of yersiniosis affecting nurs-
ing staff. The original source of infection was a young
female patient from whom Y. enterocolitica, serotype 0 9
was isolated. The infection was most probably transmit-
ted sequentially from person to person, although the pos-
sibility of infection originating from the patient herself
as a single source, cannot be excluded. This is one of
the few cases recorded where the source of the outbreak was
evident.

Olsovsky et al (1975) discussed an outbreak of yersin-
iosis in two nursery schools in Czechoslovakia. The same
kitchen served both schools but, apart from speculation on
this common factor, the source of the outbreak was not est-
ablished.

From Sweden, Windblad (1973) reported on the various
disease patterns associated with Y. enterocolitica, stres-
sing the importance of serotype 0 3 as a very common cause
of intenstinal infection in Sweden. In a subsequent paper
Bergstrand and Windblad (1974) discussed 31 isolated cases
of Y. enterocolitica infection in childeren caused by sero-
type 0 3.

In most cases of septicaemia due to Y. enterocolitica,
underlying disease such as thallassaemia major, cirrhosis
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7. EFFECT OF BACTERIAL SYNERGY ON THE VIRULENCE OF
YERSINIA ENTEROCOLITICA

7.1 INTRODUCTION
The bowel of man, Tike that of all other animals,

contains its own characteristic symbiotic and indi-
genous flora which act in various ways to protect
the host from infection. The antagonism towards
intruders can be affected by sheer numbers, i.e.
direct overcrowding of the pathogens or by competi-
tion for nutrients. Furthermore the gut flora can
secrete bactericidal substances such as colicins.
When two different pathogens invade the intestinal
tract they may act antagonistically or synergisti-
cally towards each other, or their combined effect
may be additive only.

Rabson and Koornhof (1973) and Robins-Browne et
al (1979) found that often Y. enterocolitica was iso-
lated together with another enteropathogen such as
salmonellae or E. coli, or mixed infections were sus-
pected based on raised serological titres.

In order to examine the effects of synergism in
the laboratory, rabbits and mice were infected with
Y. enterocolitica and S. typhimurium, Separately and
together and the results compared.

7.2 MATERIALS AND METHODS
7.2.1 Fluid production in rabbit ileum

(a) Bacterial strains (see appendix B)

S. typhimurium W118 was grown on nutrient agar
(NA) at 37°¢C for 24 hours, as was Y. enterocolitica
2705 except that the latter bacterium was also cul-
tured at 25°C. Live V. cholerae was grown on syncase
agar for 24 hours at 379¢C as positive control. The
bacteria were washed of the plates with Brain-heart
infusion (BHI) broth (Difco) and the concentrations
were adjusted to 1 x 107 cfu/ml .
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peared normal (fig. 11-1). The microvilli were
intact without any adherent bacteria, although

the latter could be seen in the lumen. In some
18-hour Toops a small number of polymorphonuclear
leucocytes (PML's) was observed in the lamina pro-
pria and blood vessels, but they were not nearly
as numerous as in the infected loops.

Live V. cholerae were employed in positive
control loops which were used to demonstrate fluid
accumulation. Adherence of bacteria to the micro-
villi were very prominent in sections of these loops
(fig. 11-2). There was evidence of mild inflammatory
changes and although the villi generally looked per-
fectly normal, in some sections extensive flat-
tening was observed. There was evidence of dila-
tation of blood vessels with oedema and a few PML's
were present in the lamina propria. No invading
bacteria could be demonstrated.

In three rabbits 5. typhimurium strain W118
was used in positive control loops for the demon-
stration of invasion. In sections of these loops
large numbers of epithelial cells could be seen in
the lumen, as well as extensive invasion of the
mucosa by bacteria. The PML infiltration in the
deeper layers was not prominent, but many leuco-
cytes could be seen at the bases of the villi in
the lamina propria. In the majority of loops
infected with Y. enterocolitica serotype 0 3, small,
rodlike bacteria were seen adhering to the micro-
villi (fig. 11-3), with some having penetrated
into the tissues (fig. 11-4). Adherence was best
demonstrated in 4 and 6 hour loops, with some bac-
teria invading the mucous membrane, but not as deep
by as could be demonstrated in 18-hour loops, where
they extended up to the muscularis mucosae. In
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12.4 DISCUSSION

The strains of serotypes 0 3 and 0 8, the sero-
types mostly associated with disease in humans, were
all positive for invasion in HelLa cell monolayers

(table 12-1 and fig. 12-4). Furthermore, invasion
was proved by making use of electron microscopy (fig.
12-1) and acridine orange staining (fig. 12-3).

The production of flagellae at incubation tempera-
tures of 25°C, with resulting motility, could con-
ceivably lead to closer interaction between bacteria
and cells, thereby explaining the higher invasive
percentages of bacteria grown at this temperature.
There is however, no additional experimental evidence
to support this possibility.

It is interesting that the enterotoxin of Y. entero-
colitica i1s also secreted at the lower temperature
(Pai and Mars, 1978; Robins-Browne et a«l, 1979). Al-
though most of the enterotoxin is disseminated into
the environment, some of it remains cell wall asso-
ciated. It was speculated that this may contribute
to the adherence of the bacteria to cell surfaces.

In experiments not reported here it was however Tlater
shown that the presence of free enterotoxin in no way
altered adherence or invasion of Y. enterocolitica
for Hela cells.

The paradoxical behaviour of strain 5122 may
be related to repeated subculturing as it was more
extensively used in experimental work than the others.
Portnoy et al (1981) discussed a plasmid which was
shown to be associated with the pathogenic properties
of Y. enterocolitica. According to them the plasmid
associated properties did not appear to enhance ad-
herence but rather the pathogenesis following inva-
sion and involving intracellular multiplication.











































































