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THE ADHESIVE ACTIVITY OF STRAINS OF YERSINIA
ENTEROCOLITICA ISOLATED FROM PRODUCTS
OF SLAUGHTER CATTLE AND PIGS

Ofthe six Yersinia enterocolitica biotypes, the virulence of the pathogenic biotypes, namely,
1B and 2-5 is attributed to the presence of virulence plasmid, termed pYV/pCD and the
production of heat-stable enterotoxin, which is controlled by chromosomal genes. In this
paper adhesive activity were identified in strains of Y. enterocolitica which were isolated
from samples of products of slaughter cattle, pigs and minced meat. According to the study
of 20 strains of Y. enterocolitica which were isolated from various products of slaughter
cattle had average adhesion (AA) varies considerably - from 0,2+0,05 to 4,9+0,24. 27 strains
of Y. enterocolitica, isolated from the products of slaughter pigs, had average adhesion

0,3+0,06 - 4,6+0,04.

« ersinia enterocolitica was dis-
Y covered more than 60 years ago
but was not considered as a hu-
man or veterinary pathogen until the late
1960s when it became increasingly identi-
fied in foodborne gastrointestinal infec-
tions [2, 7]. Y. enterocolitica is a member
of the genus Yersinia which encompasses
a heterogeneous collection of facultatively
anaerobic bacteria that belong to the fam-
ily Enterobacteriaceae. Of the 11 species
within this genus [13], only three, Y. pes-
tis, Y. pseudotuberculosis and Y. entero-
colitica are regarded as pathogenic for
humans whereas Y. ruckeri is a fish patho-
gen, and Y. enterocolitica-like organisms
Y. krirtensenii, Y. intermedia, Y. mollar-
etii, Y. frederiksenii and Y. bercovieri
have yet an unidentified role in human
disease [11]. Y. enterocolitica is associat-
ed with a wide range of clinical and im-
munological manifestations, responsible
for intestinal diseases, including enteroco-
litis with an inflammatory diarrhea in af-
fected infants and young children; acute
terminal ileitis and mesenteric lymphade-
nitis mimicking appendicitis in older chil-
dren and young adults, as well as rare ex-
traintestinal manifestations including
urinary tract and respiratory tract infec-
tion (empyema), osteoarticular infection
(reactive arthritis), erythema nodosum,
infected mycotic aneurysm, axillary ab-
scesses, and endocarditis [8].

Yersinia enterocolitica has evolved into
an apparently heterogeneous collection of
organisms encompassing six biotypes dif-
ferentiated by physiochemical and bio-
chemical tests (1A, 1B, 2, 3, 4, and 5) and
more than 50 serotypes differentiated by
antigenic variation in cell wall lipopolysac-
charide. Of the six biotypes, biotype 1A is
the most heterogeneous, and encompasses
a wide range of serotypes, of which sero-
types O:5, 0:6,30, 0:6,31, O:7,8, O:10, as
well as O-nontypable strains, are isolated
most often [12]. The virulence of the patho-
genic biotypes, namely, 1B and 2-5 is attrib-
uted to the presence of a highly conserved
70-kb virulence plasmid, termed pYV/pCD
and certain chromosomal genes [4].

Yersinia enterocolitica penetrates into
the human and animal organism predom-
inantly by alimentary way. Thanks adhesin,
virulent strains attach to epitheliocytes and
colonize the intestine. Interaction of mi-
crobial adhesins (biomolecules, ligands)
with complementary structures of cells (re-
ceptors) leads to disruption of the normal
structure and function of body tissues and
runs a specific infection. After this, patho-
gen using phagocytes can cross the intesti-
nal barrier and diseminirovat through the
body, forming lesions in various organs
and tissues, causing infectious - allergic
reactions and long-term persistence. Main
damaging effect thus belongs to toxins. In
general virulent strain characteristics asso-

ciated with not one, but with a complex
pathogenicity factors, described in many
publications [5, 6, 9].

Most isolates of Y. enterocolitica from
food or clinical materials have either of
two pathogenic properties. First property
is the ability to penetrate the intestinal wall,
which is thought to be controlled by 70-kb
virulence plasmid (pYV/pCD) genes; that
is absent in avirulent strains; second one is
the production of heat-stable enterotoxin
which is controlled by chromosomal genes
(ystA, ystB, and ystC) [10].

The aim of the study was to determine
the adhesive activity in strains of Y. entero-
colitica isolated from samples of products
of slaughter cattle, pigs and beef mince.

MATERIAL AND METHODS

The work was carried out on the basis
of the laboratory of veterinary microbiol-
ogy, virology and immunobiotechnology
Department of Microbiology, Virology
and Biotechnology NULES of Ukraine.

The determination of adhesion activity
was carried out by the Brillis VI. et al.
method [1]. As cell substrate guinea pig
erythrocytes were used. The results were
evaluated by determining the average ad-
hesion (AA) - the average number of mi-
croorganisms adhering to one erythrocyte.
Were assayed at least 25 red blood cells,
taking into account no more than 5 red
blood cellsin onefield of view. Adhesiveness
was considered zero at AA from 0 to 1,0,
low - from 1,01 to 2,0, medium - from 2,01
to 4,0, high — more than 4,0.

RESULTS AND DISCUSSION

In the process of determining the
presence of pathogen factors of Y. entero-
colitica, in particular, the adhesive activity
of 20 strains which isolated from different
products of slaughter cattle (pieces of liver,
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Fig. 1. The average adhesion (AA) Yersinia enterocolitica strains were isolated from products
of slaughter cattle

lung, lymph nodes, tongue, gallbladder,
meat, minced meat) was characterized.
Besides, the average adhesion of 26 strains
isolated from products of slaughter pigs
(pieces of lung, heart, liver, spleen, man-
dible and retropharyngeal lymph nodes,
tongue, meat, minced meat) was charac-
terized too. According to the study of
Yersinia enterocolitica strains isolated
from various products of slaughter cattle
the adhesive activity varied considerably -
from 0,2+0,05 to 4,9+0,24. Highly adhe-
sive were 6 (30 %) tested strains (Fig. 1).
The average adhesion activity of strains
was highly adhesive within 4,5+0,36 -
4,9+0,24. Five strains (25%) isolated from

the liver, gallbladder, lymph node, and
meat, were characterized by medium ad-
hesiveness. Their AA was within 3,1+0,2 -
3,840,21. Low adhesive strains were deter-
mined in amount of 7 (35%), the average
adhesion activity was within 1,14+0,07 -
1,9+0,19. Two strains (10%) had an ad-
hesion rate of zero. Adhesive activity of
Y. enterocolitica strains isolated from dif-
ferent products of slaughter pigs ranged
from 0,30,06 to 4,6+0,04 (Fig. 2).

In 8 (29,6 %) highly adhesive strains
AA was within 4,1+0,16 - 4,6 + 04.
Eleven strains (40,7 %) were character-
ized by medium adhesiveness and AA
was within 2,2+0,2 - 3,8 + 0,03. The av-
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Fig. 2. The average adhesion (AA) of Yersinia enterocolitica strains were isolated from products
of slaughter pigs
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erage adhesion of five (18,5%) low ad-
hesive strains was within 1,14+0,07 -
1,9+0,19. Three strains (11,2 %) had the
adhesion rate of zero and AA was with-
in 0,3+0,01 - 0,7 £0,06.

CONCLUSION

The strains of Y. enterocolitica iso-
lated from products of slaughter cattle,
pigs and minced meat are characterized
by polymorphic adhesive properties.
The isolation of strains with high adhe-
sive properties indicates a danger of raw
meat. This causes the further study of
this organism, particularly in terms of
developing technologies for producing,
storing and consumption of animal
products, which would make impossi-
ble the realization of its pathogenic po-
tential.
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OpepxaHo 24.01.2014

AfOre3vBHa akTUBHiCTb LwiTamiB Y. entero-
colitica, i3onboBaHUX i3 NPoAyKTiB 3a6oto Be-
NUKOI poraToi Xypoow. B.I". Ckubiybkuii, I".B. Kos-
JI0BCbKa

I3 wectn Giotunie Y. enterocolitica BipyneHT-
HiCTb naToreHHWx 6iotunis 1B i 2-5 nosicHioeTbCA
HasBHICTIO Nnasmign BIPYNEHTHOCTI, fka Hasu-
BaeTbes pYV/pCD, aaresvBHIiCTIO | BUPOGHULITBOM
TepMOCTabiNbHOrO EHTEPOTOKCHUHY, LLIO KOBYETHCS
XPOMOCOMHUMW reHamu. Y cTaTTi BM3HAYeHO
afresvBHy akTUBHICTb LTamiB Y. enterocolitica,
BUAINEHMX 3i 3pa3KiB NPOAYKTIB 3a60t0
BEJIUKOI

poratoi  xymobw,

CBUMHEN | M'ACHOrO
thapiuy. 3a pe-

synerara-

MU pocnigkeHHs 20 wTamis
Y. enterocolitica, BupineHux i3
pi3HMX nNpopaykTiB 3a6ot Be-
NWKOI poratoi Xynobu, cepepHin
nokasHuk agresii (ClA) konu-
BaBCA B 3Ha4HMX Mexax — Bif
0,2+0,05 po 4,9+0,2; CINA
27 wramiB Y. enterocolitica, Bwgj-
NEHUX i3 NPOAYKTIB 3260k CBUHEN, —
y mexax 0,3+0,06 — 4,6+0,04.

Apre3uBHas aKTUBHOCTb LUTaM-
MoB Y. enterocolitica, W30nmpoBaHHbIX
M3 NpOAYKTOB y60sl KPYMHOro poraToro
ckota. B.I". Ckubuykwii, I".B. Koanosckas

M3 wectn 6uotunos Y. enterocolitica Bupy-
NEHTHOCTb NaTOreHHbIX 61oTMnoB 1B 1 2-5 obbsic-
HAETCS HanMuvem nnasmMupabl BUPYNEHTHOCTW, KO-
Topasi HasbiBaetcst pYV/pCD, afresvBHOCTbIO U
NPOV3BOACTBOM TEPMOCTABUIIBHOTO 3HTEPOTOKCH-
Ha, KOTOPbIV KOOMPYETCH XPOMOCOMHBIMW FEHaMM.
B cratbe onpepeneHa apreavBHas akTWBHOCTb
wrammoB Y. enterocolitica, BbiBeneHHbIX U3 obpas-
LIOB MPOAYKTOB Y60s1 KPYMHOTO POratoro CKoTa,
CBUHEN 1 MscHoro caplua. Mo pesynstatam uc-
cneposanusa 20 wrammoB Y. Enterocolitica, Bblae-
NEHHbIX U3 pasnnyHbiX MPOAYKTOB Y605 KpymnHO-
ro poraTtoro CKoTa, CPeAHUIA nokasaTenb aaresum
(CMA) konebancs B 3Ha4MTENbHbIX NMpefenax — ot
0,2+0,05 mo 4,9+0,2; CIA 27 wrammoB Y. entero-
colitica, BbIBENEHHbIX 13 NPOAYKTOB Y605 CBUHEN,
coctasun 0,3+0,06 — 4,6+0,04. ¢

3 Bepcieto cTaTTi yKpaiHCbKO0 MOBOIO
MOXHa 03HariomnTncs
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