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Abstract
Aeromonas salmonicida bacteriophages could be isolated from samples of river water collected
downstream of three out of five hatcheries investigated. The presence of the phages in the water
alluded to the source and spread of A. salmonicida, the causative agent of furunculosis.

cal tool. The present study on A. salmonicida

phage typing was undertaken to locate the
source and spread of A. salmonicida in a river
system.

Materials and Methods
Samples (200 ml) of river water were collected
upstream and downstream of five hatcheries
(Fig. 1). A. salmonicida bacteriophages were
detected using A. salmonicida laboratory iso-
lates and a certified strain (German Collec-
tion of Microorganisms, Braunschweig). Bac-
teria, grown on Bacto furunculosis agar or in
brain heart infusion (Difco) at 22°C to log
phase were suspended in the water. After 12
h incubation (22°C), 3 ml of each bacterial sus-
pensions was treated with 0.5 ml chloroform
by shaking (1 min.). Following centrifugation
(4000 rpm, 10 min., 20°C), 0.5 ml of each su-
pernatant was inoculated into 3 ml of A.

salmonicida suspension and incubated for 24
h (22°C). Phages produced visible plaques in
plated A. salmonicida. Single plaques were
passed twice in A. salmonicida log phase cul-

Introduction
Aeromonas salmonicida, a fish pathogenic bac-
teria causing furunculosis, is responsible for
severe losses in trout populations worldwide
(McCraw, 1952; Herman, 1968; Schäperclaus,
1979). Isolation of A. salmonicida phages from
river waters has been reported since the early
thirties (Todd, 1933). In the following years
several A. salmonicida phages were isolated
and characterized (Paterson et al., 1969).
Bacteriophages attach themselves to their spe-
cific host bacterium by a tail appendage. Spe-
cific phage receptors are located on the bacte-
rial cell surface. After releasing viral nucleic
acid into the host bacterium, progeny phages
are assembled and released within 20 minutes
leading to cell lysis (plaques). As a result of
the phage/bacterium specificity, bacteria can
be identified on their susceptibility to certain
bacteriophages. Comparison of patterns of
phage susceptibility permits the determina-
tion of relationships among strains of bacte-
ria and can be used to determine the source.
Thus phage typing is a valuable epidemiologi-
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tures. After lysis of bacteria using 10% chlo-
roform the phages were isolated (0-50% su-
crose gradient centrifugation), negatively
stained and examined in a transmission elec-
tron microscope (Zeiss EM 109).

Results
Samples taken downstream of the hatcheries
B, C and D contained A. salmonicida phages,
whereas water samples collected upstream of
the hatcheries A, B and C, and downstream
of hatcheries A and E proved to be free of the
phages (fig. 1). The phages consisted of a head
measuring 60-70 nm in diameter and a tail of
120 nm in length and 10 nm in diameter (fig.
2). The results of phage typing suggested the
source and spread of A. salmonicida by hatch-
eries B, C and perhaps D. This finding was
confirmed by isolation of A. salmonicida from
fish originated from the hatcheries B, C and
D.

Discussion
Bacteriophages of A. salmonicida have been
detected in surface water and effluents from
hatcheries carrying A. salmonicida infected fish
(Paterson et al., 1969, Capousek, 1990). The oc-
currence of A. salmonicida phages in the wa-
ter implies the presence of the host bacterium
released by A. salmonicida infected fish in farm
stocks or in wild populations (Rodgers et al.,
1981). We were able to identify by phage typ-
ing three out of five hatcheries as reservoirs
of A. salmonicida. Effluent water and river
water downstream the three hatcheries (B, C,
D) proved to be positive for the
bacteriophages. In contrast, the effluent wa-
ter collected from the other two hatcheries (A,
E) did not contain A. salmonicida phages. It is
concluded from the study that A. salmonicida

phage typing elucidates our knowledge about
the epizootic of furunculosis and represents
an easy and effective tool for ecological in-
vestigations of aquatic bacteria
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Figure 2. Electron micrograph of negatively stained
phages adsorbed to debris of A. salmonicida (bar
represents 100nm).

Figure 1. Diagram of river systems investigated and
location of the five hatcheries. Arrows indicate
collection of water samples for A. salmonicida
typing.
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