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Abstract
Hybrid bass [Morone saxatilis (Walbaum) striped bass x M. chrysops (Rafinesque) white bass] was
introduced into Israel in 1993. Shortly after introduction, a disease outbreak caused widespread
mortality. Bacteria from moribund hybrid bass, usually taken from the spleen, were isolated and
characterized. They showed white tubercles of 1-2 mm. The pathogen, which was isolated and
cultured, was identified as Photobacterium damselae subsp. piscicida (Ph.d.p.). The lethal dose for
50% of the fish population (the LD50) under experimental conditions was determined as 1.3 x 105

bacteria /g fish. The optimum water temperature for experimental infection with pasteurellosis
in hybrid bass was 24oC. No mortality occurred at 15-16oC or 30oC. The toxicity of the bacterial
extracellular products (ECPs) was assessed, and no mortality was noted in fish weighing 50 g
after injection with ECPs, with protein concentration of 18.5 µg /g fish. The minimum inhibitory
concentration (MIC) of tetracycline against three isolates taken from the same site over a period
of three and a half years increased from 0.016 mg /l (the first isolate, Jan 1995) to the last isolate,
three and a half years later (July 1998), when it was resistant to tetracycline at the highest con-
centration used.

Aquaculture of hybrid bass [Morone saxatilis

(Walbaum) striped bass x M. chrysops

(Rafinesque) white bass] was introduced to
Israel in 1993 and the species appears to be
suitable for expanding the limited variety
grown in this country. Since hybrid bass can
be raised in both fresh and brackish water, it
is stocked on farms on the Mediterranean and
Red Sea coasts, where some 200 tons of fish
are produced annually. Epizootics of fish pas-

teurellosis have been reported in natural
populations of striped bass (Snieszko et al.,
1964; Paperna & Zwerner, 1976; Robohm,
1979) and the disease has appeared in cultured
fish since 1987 (Hawke et al., 1987). Hawke et

al., (1987) reported an outbreak of pasteurel-
losis in striped bass grown in Alabama in
earthen, brackish-water ponds, at water tem-
peratures of 24-29ºC.
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A year after the introduction of hybrid bass
in Israel in the spring of 1994, when the water
temperature in the fish ponds rose to 22-24ºC,
an outbreak of pasteurellosis occurred. Bac-
teria were isolated from spleens with visible
white nodules from moribund hybrid bass
from a farm in the coastal Mediterranean re-
gion of Israel. The bacteria were cultured on
brain heart infusion agar (BHI, Oxoid, Hamp-
shire, England) supplemented with 0.1% yeast
extract (Difco, Detroit, MI) and 2% NaCl. An
API-20E kit, the API ZYM system (API Sys-
tem SA, Montalieu Vercieu, France), and
novobiocin discs (Difco, Detroit, MI) were
used to identify the bacteria. Although the API
20E profiles for the current israeli isolates sug-
gested they were indeed P. damselae subsp.
piscicida, Santos et al., (1993) found the API-
20E system not to be sufficient for the identi-
fication of fish pathogens, especially for this
bacterium. Therefore additional confirmatory
tests were performed. The biochemical tests
(API-zym) results for the present isolate 2207,
were identical to those reported by Sakai et
al.(1993). Serological tests using a latex bead
agglutination kit (Bionor, Skien, Norway) fur-
ther confirmed the identification. Fatty acid
methyl ester profiles were determined for the
present isolate (2207) and the type strain
ATCC17911 and compared by gas chromatog-
raphy according to Romalde et al., 1995). In
both the ATCC strain and 2207 fatty acid me-
thyl ester profiles were identical, fatty acids
with 16 carbon atoms were predominant  as
reported previously (Romalde et al., 1995).

To determine the LD50, hybrid striped bass
(weight range 30-60g), diagnosed as free from
parasites and bacteria, from a farm of water
salinity 0.63 ‰, were transferred to the labo-

ratory. Twenty fish per tank were placed in
100 L tanks at 24-25ºC with water salinity of ≈
3.5 ‰. Ph.d.p isolate 2207 was cultured in BHI
broth to mid-log phase. The bacteria were se-
rially diluted in PBS such that fish (20 per
dose) received doses of 102, 103, 104, 105, 106

2.5 x 106, 107, 108 and 2.5 x 108 bacteria per fish.
Fish in each tank were injected
intraperitoneally with bacteria, 0.5 mL/fish.
One bacterial concentration was used per
tank. Mortality was recorded for 7 days and
the concentration of bacteria which caused
50% mortality was determined. Ph.d.p. was
identified from moribund fish. The LD50 was
determined to be 1.3 x 105 bacteria/g fish.

To determine the effect of temperature, hybrid
bass, from a different population weighing an
average of 35g, kept in 100 L tanks at 20 fish
per tank, were challenged at temperatures of
15-16oC, 24oC and 30ºC, water salinity ≈ 3.5
‰. The challenge was performed by IP injec-
tion with 1.3 x 105 bacteria per gram fish
weight. Ph.d.p. was identified by bacteriologi-
cal samples of moribund fish. Mortality was
recorded for 9 days post-challenge. Ph.d.p.
was isolated only from moribund fish raised
at 24ºC. Accumulated mortality of fish at this
temperature was 55 %. Ph.d.p. and was not
isolated from the fish at 15-16oC and 30oC.
Experimental pasteurellosis could only be in-
duced at 24ºC a similar temperature to the
spontaneous outbreak of pasteurellosis at the
beginning of the spring (1994). Toranzo et al.,

(1991) suggested that the summer rise in wa-
ter temperature to 25ºC contributes to the de-
velopment of the epizootic event in their
study. Nevertheless, outbreaks of the disease
have also been recorded at temperatures fluc-
tuating between 18oC and 21ºC. Real et al.,
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(1997) reported on a pasteurellosis epizootic
event in Gran Canaria which developed at
water temperatures ranging from 16oC to
19ºC. Both cases occurred in gilthead sea
bream. In our area, no disease outbreak has
been reported at these water temperatures.

To determine the toxicity of extracellular
product (ECP) to hybrid striped bass, ECP was
produced according to cellophane overlayed
plate technique (Liu, 1957), as described by
Magarinos et al., (1992). Protein concentration
was determined (Bio-Rad Laboratories,
Hercules, CA). Bacterial supernatant, from
isolate 2207, was filtered twice, first through
a cellulose nitrate membrane with a pore size
of 0.45 µm and then through a pore size of 0.2
µm (Watman, Maidstone, England). Twenty
hybrid bass weighing 50g, from a farm hav-
ing a water salinity of ≈ 0.63 %, free from para-
sites and bacteria were injected
intraperitoneally with 0.5 mL of ECP prepared
from isolate 2207.and mortalities were re-
corded for 7 days. LD50 was expressed as in
µg protein per gram fish. No mortality was
noted in the fish after injection with ECP pre-
pared from Ph.d.p. isolate 2207 at any of the
concentrations employed. The highest protein
concentration per gram of fish was 18.5 µg.
Under similar conditions similar fish were
susceptible to this isolate. This is higher than
the dose used by Magarinos et al., (1992) to
determine toxic levels for other kinds of fish.
They determined toxic levels for smaller fish
(fingerlings, 5 and 10 g) at 1 to 4.6 µg/g fish.
It may be that Ph.d.p. does not secret sub-
stances toxic to our hybrid bass, and that tox-
icity results from the bacteria itself, or that the
toxin are not switched, or that it is secreted
late in the growth phase.

Tetracycline is extensively used as an antibi-
otic against pasteurellosis. Susceptibility of
isolates from the site of the present outbreak
over a period of three years were determined
by the strip method (E test, Solna, Sweden),
according to the manufacturers instructions.
MIC of tetracycline rose over the sample pe-
riod; 2205 isolated in January 1995 indicated
an MIC of tetracycline of 0.016 mg/l, i2310,
isoalted from the same site in July 1997 had
an MIC of 0.125 mg/l, whilst 2405 isolated in
July 1998 was able to grow at the highest con-
centration tested.
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