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Vibrio fluvialis Attachs to but Does not Enter Hela Cell
Monolayers
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Considering the possibility that invasiveness could be a neglected factor of virulence in Vibrio
fluvialis-linked enteritis, since a dysenteric form of the disease was seen in Bangladesh, we studied 12
Brazilian strains of the organism, six clinical and six environmental, to determine whether they might
be able to enter into Hela cell monolayers or would carry plasmids incidentally involved in
invasiveness. Four human and two environmental isolates attached to but did not enter into the celis.
Though five strains harbored plasmids, no relationship was found between the carriage of these

genelic elements and adhesiveness.
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During the late 1970s, Bangladesh ex-
perienced an extensive epidemic of diarrhea
linked to Vibrio fluvialis; more than 500 in-
dividuals became ill, most presenting a large
number of pus cells and erythrocytes in their
stools (Hugq et al. 1980). Elicitation of inflammat-
ory reaction is usually considered as a sign of
enteric disease caused by invasive organisms,
such as, Shigella, Salmonella, and Yersinia
enterocolytica (Dupont & Pickering 1980). Such
organisms have the capacity to enter and replicate
within cultured epithelial cells (Small et al.
1987), abilities often mediated by plasmid genes
(Sansonetti et al. 1981, Jones et al. 1982).

Since the pathogenicity of V. fluvialis long has
been attributed to enterotoxins and cytolysins
(Seidler et al. 1980, Lockwood et al. 1982,
Chikahira & Hamada 1988), we decided to inves-
igate whether the bacterium also displays in-
vasive potentialities capable to explain dysentery-
like syndromes.

MATERIALS AND METHODS

Bacterial strains - We selected six strains of
V. fluvialis, isolated as the sole enteropathogen
from six patients with diarrhea. For comparison
we also studied six environmental cultures
recovered from oysters. All strains were con-
firmed biochemically as V. fluvialis by standard
procedures (Lee et al. 1981, Brenner et al. 1983;
Baumann et al. 1984). Working cultures of each
1Isolate were maintained at -70"C in defibrinated
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rabbit blood and revived on sheep blood agar
when desired.

Hela cell assays - Adherence to Hela cells
was tested according to the one step 3-hr incuba-
tion assay, originally described by Cravioto et al.
(1979). An adherent strain of Escherichia coli
O111:H2 was the positive control.

Strains were tested for invasiveness by using
the gentamicin- Hel.a cell technique (Vesikari et
al. 1982, Small et al. 1987). As positive control, a
recent clinical isolate of Shigella flexneri was in-
cluded.

Plasmids - Plasmid DNA extraction was done
by the method of Birnboim and Doly (1979) and
analyzed by electrophoresis of cell lysates
through 0.7% agarose gels. Plasmids were subse-
quently stained with ethidium bromide and
visualized with UV illumination.

RESULTS

Of 12 strains tested, only five (42%) pre-
sented mannose-resistant adherence to HeLa cells
(Table). Microscopic examination of Giemsa-
stained cell monolayers showed a pattern of ad-
herence similar to that displayed by diffuse ad-
hering E.coli strains (Fig.). In the gentamicin-
HeLa cell assay, unlike S.flexneri, none of the
strains of V. fluvialis were able to penetrate into
the ceil cytoplasm.

‘Three human isolates and two environmental
strains of V.fluvialis harbored plasmids, but no
relationship between adhesiveness and the car-

nage of these genetic elements could be found
(Table).

DISCUSSION

Most bacterial pathogens initiate infectious
diseases by adhering to host cells (Isberg 1991).
Adherence represents the first step in the process
of invasiveness, and it is a universal factor of
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Dituse adhesion of Vibrio fluvialis to the Hela cell
monolayer. The incubation of Hel.a cells with 10" bac-
teria was done at 37°C for 3 hr in cell line medium and
1% D-mannose. Giemsa stain. Magnification: X900.

virulence in many pathogenic genera of bacteria,
including Vibrio. In this vein, binding to human
fetal intestinal cells was used as a criterium for
differentiating virulent and avirulent strains of
V.parahaemolyticus (Hackney et al. 1980).

In enterobactenology, the ability to enter into
epithelial cells or the production of toxins decides
the outcome of the clinical picture of the
enteritis: dysentery or watery diarrhea. Most
studies on the mechanism of pathogenicity of
V. fluvialis point out enterotoxins and cytolysins
as their major virulence factors (Seidler et al.
1980, Lockwood et al. 1982, Wall et al. 1984,
Chikahira & Hamada 1988). Indeed, our patients
infected with V. fluvialis show a self limited dis-
ease, always characterized by profuse watery
diarrhea without fecal leukocytes or blood. On
the other hand, during an epidemic of
gastroenteritis in Bangladesh, most patients dis-
played a dysentery-like disease distinguished by
blood and fecal leukocytes (Huq et al. 1980). Un-
fortunately, the epidemic strains were not assayed
for invasiveness. So, the possibility that an atypi-
cal clone of Vfluvialis disseminated in
Bangladesh in that time is difficult to be ascer-
tained. This supposition, however, would explain
the differences in the clinical forms of V. fluvialis-
linked enteritis found in Brazilian and
Bangladesh patients. Brazilian strains are able to
attach to, but lack the property of invasiveness,

TABLE

Hel.a cell adherence and plasmids of environmen-
tal and clinical strains of Vibrio fluvialis

Strains” Adherence” Plasmids®
O-13 33-11
O-16 - -
0O-17 - -
0-18 + -
()-19 + -
(-20 - 11
H-36 5-63-68
H-62 + 51
H-80 + -
H-83 - 85
H-84 + -
H-439 + -

?. O = Oyster, H = Human; b= Absent,

+ = Present; ©: = Kilobase.

Although most of our clinical isolates of
V. fluvialis attached to Hel.a cells (66.7%),
several environmental strains (33.3%) were also
able to do so; thus, adhesiveness could not distin-
guish the source of the strains, and its diar-
rheagenic potential was not clear. Rahman et al.
(1992) also did not detect any distinction, con-
cerming cell adherence, between one environmen-
tal and another clinical strain of V. fluvialis.
Therefore, on this viewpoint, V_fluvialis behaves
differently from V.parahaemolyticus, whose
clinical isolates adhered faster and more effi-
ciently to epithelial cell monolayers than did the

environmental ones (Carruthers 1977, Hackney et
al. 1980).
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