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Abstract
Photobacterium damselae subsp. damselae  has been recognized as  pathogen   for poikilotherm and
homeotherm organims. In this study  we describe for the first time the isolation of this microor-
ganism from Mytilus galloprovincialis in harvesting areas situated in the northwestern coast of
Spain. The identity of the isolates as Ph. damselae subsp. damselae was confirmed by biochemical
tests and multiplex PCR technique. Interestingly, the absence of gas production from glucose in
the bivalve mollusc strains indicated that the importance of this biochemical trait for the pre-
sumptive identification of this microorganism need to be reevaluated.

The family Vibrionaceae comprises bacteria
inhabiting aquatic enviroments, especially
marine and estuarine waters, where they are
frecuently associated with organims ranging
from plankton to fish. Currently, this family
includes, among others, the marine genera
Vibrio  (Baumann et al., 1984) and
Photobacterium (Baumann & Baumann, 1981).
Within the genus  Photobacterium, Ph. damselae

subsp. damselae  (formerly Vibrio damsela)  is
an halophilic bacterium that has been de-
scribed as the causative agent of wound in-
fections and fatal disease in a variety of ma-
rine animals and human (Grimes et al, 1984,
Mc Garey et al, 1990). In fact, since the first
isolation of  Ph.damselae subsp. damselae  as
the causative organism of skin ulcers on the
damselfish Chromis punctipinnis (Love et al.,

1981), this bacterium has also been recognized

as a pathogen for the others fish, such as tur-
bot, seabream, seabass, yellowtail and sharks,
reptiles, molluscs, and crustacean species (
Fouz et al. , 1992). However, to our
knowledgment, no reports were published on
the isolation of this microorganim from mol-
luscs for direct consumption. The present
work represents the first isolation and char-
acterization of  Ph. damselae subsp. damselae

isolated from bivalve molluscs in harvesting
areas situated in the northwest coast of Spain
which could be regarded as a potential pub-
lic health hazard.

Sampling and Microbiological analysis:
A total 153 samples of alive bivalve molluscs
were taken from 30 points of harvesting ar-
eas situated in five “Rías” along the coast of
Galicia (Northwest Spain). About 1 kg of shell-
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fish was placed in a sterile plastic bag for
microbiological analysis. When the samples
arrived to the laboratory, the molluscs were
extracted from the bags and washed under
sterile running water and subjected to bacte-
riological analysis.

The presence of Ph. damselae subsp.damselae

was determinated according to the standard
Methods (DePaola & Kaisner, 2001). Fifty
grams of the shell liqueur and meat of mol-
luscs were collected into a sterile jar, added
to 450 ml of phosphate buffered saline (PBS,
pH 7.2) to make 1:10 dilution and blended for
90 s. Shellfish homogenates were added to
peptone alkaline water plus 2% NaCl (APSW)
in the three tube MPN enrichment technique.
The tubes were incubated at 37ºC for 24h, and
then subcultured in thiosulphate citrate bile
sucrose agar plates (TCBS, Oxoid). After in-
cubation at 37ºC for 24 hours, at least three of
each type of sucrose negative colonies (if
present), were picked and identified.

The identification of colonies recovered from
TCBS plates as presumptive Ph. damselae, was
conducted following conventional plate and
tube test procedures (Fouz, et al., 1992 ), as
well as by API-20E systems. The taxonomical
confirmation of the strains at subspecies level

was carried out by molecular techniques us-
ing a multiplex PCR assay (Osorio et al., 2000).
The primers Car1 and Car2 directed to inter-
nal region of the 16S rRNA and the primers
Ure-5’ and Ure-3’ designed for ureC gene
amplification, were used in conjunction. The
amplification conditions were: 95ºC for 4 min
followed by 30 cycles consisted of denatura-
tion at 95ºC for 1min, annealing at 60ºC for
1min, and elongation at 72ºC for 40 s. Quanti-
fication of Ph. damselae subsp. damselae present
in the positive samples was conducted by
MPN tables (de Man, 1983).

Although Ph. damselae subsp. damselae has been
detected in some turbot farms in Spain (Fouz
et al.,1991), it had not been detected until now
in bivalve molluscs harvested for human
comsumption. According the results of this
study the prevalence of Ph. damselae subsp.

damselae in molluscs can be considered low
because from the 153 shellfish samples exam-
ined, only two of them were positive (Table
1). One sample was obtained from “Ria” de
Arosa in February and the other from “Ria”
de Vigo in March. The concentration of this
bacterium in positive samples estimated by
the MPN technique was 36 and 92  MPN/
100g, respectively. Biochemical tests con-
ducted in representative isolates from both
positive samples indicated that they can be
considered presumptively as Photobacterium

damselae. The strains were gram negative
motile rods, oxidase positive, fermentative,
sensitive to the vibriostatic agent, produced
green colonies on TCBS agar, and displayed
urease activity (Table 2). Moreover, the pat-
terns obtained when we used the API-20E
system developed the typical profile number
of Ph. damselae (6014004).

aiR .oN
dezylana

ealesmad.hP ealesmad.psbus

evitisoP g001/NPM

asorA 68 1 63

soznateB-serA 9 - -

aioM-soruM 81 - -

ardevetnoP 71 - -

ogiV 32 1 29

Table.1. Occurrence of Photobacterium damselae
subsp. damselae in samples from five “Rías” of
Galicia (N.W. of Spain).
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Cº4 _ DN DN DN

Cº22 + DN DN DN

Cº73 + DN DN DN

Cº24 _ DN DN DN

Table 2. Comparison of the biochemical and physiologycal characteristics of the strains from Mytilus
galloprovincialis with those of Photobacterium damselae subsp. damselae reference strain isolated from
poikilotherms and homeoterms : +:Positive,(+): weak positive strain, -: negative, NC: no change, unreactive
strain; ,F: fermentative,G: green colonies,S: sensitive, ND: not determinated
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The isolates from molluscs displayed the same
phenotypic profile as the reference strains
obtained from gilthead seabream (LDH-0701),
damselfish (ATCC 33539) and human (CDC
222781) but they were not capable to produce
gas from glucose (Table 2). Since the produc-
tion of gas from glucose together with urease
activity, have been described by several au-
thors as the main diferential characteristics
between the two subspecies (damselae and
piscicida) existing within Ph. damselae species
(Baumann et al., 1984, Fouz et al 1992), the
strains isolated from molluscs were subjected
to a multiplex PCR technique using Ph.

damselae-specific 16S rRNA gene-directed
primers in conjunction with others designed
on the basis of the partial ureC gene sequence
(Osorio et al, 2000). In all isolates the expected
two amplification products of 267 and 448 bp
respectively were detected (Fig 1), which cor-
roborates their assignation to Ph. damselae

subsp. damselae .

From the results of the present study, we can
conclude that the production of gas from glu-
cose must not be regarded as a main differen-
tial taxonomical trait to be employed in the
identification of Ph. damselae subsp. damselae

in the marine enviroment.

Knowing that this  bacterium is a pathogen
for poikilotherm animals and mammals in-
cluding humans, and that Ph. damselae subsp.
damselae is able to survive in the aquatic
enviroment for long time (Fouz et al,
1998,2000), we consider that this microorgan-
ism can be a potential risk for humans in-
volved with mollusc harvesting. Further ex-
periments are in progress in order to deter-
minate the virulence of these isolates for
homeotherm and poikilotherm hosts.
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