- ®
A BioOne DIGITAL LIBRARY

A BACTERIAL DISEASE OF PERCH (Perca fluviatilis L.)
IN AN ALPINE LAKE: ISOLATION AND PRELIMINARY
STUDY OF THE CAUSATIVE ORGANISM

Author: MICHEL, C.

Source: Journal of Wildlife Diseases, 17(4) : 505-510

Published By: Wildlife Disease Association

URL.: https://doi.org/10.7589/0090-3558-17.4.505

The BioOne Digital Library (https://bioone.org/) provides worldwide distribution for more than 580 journals
and eBooks from BioOne’s community of over 150 nonprofit societies, research institutions, and university
presses in the biological, ecological, and environmental sciences. The BioOne Digital Library encompasses
the flagship aggregation BioOne Complete (https://bioone.org/subscribe), the BioOne Complete Archive
(https://bioone.org/archive), and the BioOne eBooks program offerings ESA eBook Collection
(https://bioone.org/esa-ebooks) and CSIRO Publishing BioSelect Collection (https://bioone.org/csiro-
ebooks).

Your use of this PDF, the BioOne Digital Library, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Digital Library content is strictly limited to personal, educational, and non-commmercial
use. Commercial inquiries or rights and permissions requests should be directed to the individual publisher
as copyright holder.

BioOne is an innovative nonprofit that sees sustainable scholarly publishing as an inherently collaborative enterprise
connecting authors, nonprofit publishers, academic institutions, research libraries, and research funders in the common
goal of maximizing access to critical research.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 10 Jul 2025
Terms of Use: https://complete.bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 17, No. 4, October, 1981 505

A BACTERIAL DISEASE OF PERCH (Perca fluviatilis L.) IN AN
ALPINE LAKE: ISOLATION AND PRELIMINARY STUDY OF
THE CAUSATIVE ORGANISM

C. MICHEL, Laboratoire d’Ichtyopathologie, Station de Recherches de Virologie et d’Immunologie, Route de
Thiverval, 78850 Thiverval-Grignon, France.

Abstract: An epizootic among perch (Perca fluviatilis L.) occurred during the summer
and fall of 1979 in an alpine lake (Lake Annecy, Haute-Savoie) in France.
Hemorrhagic and ulcerative clinical signs were associated with the height of the
mortality. A Gram-negative, non-motile, slow-growing bacterium was isolated from
skin lesions in diseased fish. Aeromonas hydrophila often was present. Since the non-
motile bacterium was suspected to be the etiological agent, its characteristics and
pathogenicity were determined. The bacterium was pathogenic to perch, possibly
pathogenic to rainbow trout, and non-pathogenic to carp. It could be reisolated from
infected fish, but its physiologic and biochemical properties have not been assessed to

determine the taxonomic position.

INTRODUCTION

During the summer of 1979, mass mor-
talities of perch (Perca fluviatilis L.)
occurred in Lake Annecy (Haute-Savoie,
France). Losses were primarily noticed in
June, when 250 kg of large perch, each
weighing up to 1.5 kg were found strand-
ed on the banks of the lake. The mortality
continued through fall 1979. About 33%
of the perch netted by the professional
fishermen had hemorrhagic and ul-
cerative lesions, mainly localized on the
abdominal area, and numerous smaller
perch, 5 to 7 cm in length, were found
entangled in the vegetation between 4
and 7 m beneath the surface. Unfor-
tunately, the laboratory was not advised
during the peak of the epizootic;
therefore, samples of diseased, but live
fish were not examined before October,
1979.

MATERIAL AND METHODS

Bacteriologic studies. Live, dis-
eased perch were received on three oc-
casions. They were killed in 0.2% 2-
phenoxyethanol (Eastman) and in-
spected externally and internally for

signs of disease and the presence of
parasites. Bacteriologic examination
was performed on smears of kidney, liver
and spleen, stained by toluidine blue.
Materials obtained from kidney or exter-
nal lesions were inoculated on trypticase-
soy-agar (TSA), and TSA supplemented
with 10% of horse serum, and incubated
at 22 C. Blood samples were collected
from perch and the sera were used in
serologic tests with the carp erythroder-
matitis agent in a passive hemagglutina-
tion assay. Direct agglutination was also
performed, using an Aeromonas
salmonicida bacterin.

Aeromonas hydrophila, and another
bacterium which produced small
colonies after 4 to 5days incubation, were
isolated from external lesions. This slow-
growing bacterium, suspected as the
cause of disease, was examined in detail.
TSA with 10% horse serum was used in
most cases. Occasionally, media were
enriched with horse blood (5%), human
ascitic fluid (5%), V and X factors (0.2%)
and yeast extract (0.5%/ Utilization of
carbohydrates was studied in peptone
water with 0.1% yeast extract. Ferment-
able materials were added in 1% concen-
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tration and bromthymol blue was used as
an indicator. Lysine, arginine and or-
nithine media were prepared according
to Richard.” Other tests were carried out
in the routine manner, using stains and
media from the Pasteur Institute. All
media were enriched with 0.1% yeast
extract. Duplicate tests were performed
at the Pasteur Institute to confirm our
own results.

Sensitivity to antimicrobial drugs was
determined in liquid media. Agar diffu-
sion method was not used because of slow
growth of the tested organism. Drugs
were purchased from Sigma, except for
the flumequine, directly supplied by
Riker Laboratories (Pithiviers, France).
Stock solutions containing 2 mg/ml of
antibiotics were prepared in water or
methanol according to their solubility.
Two-fold dilutions were prepared in the
same basal medium as used for the
carbohydrate utilization test, containing
1% glucose. Preinoculated medium was
added to the medium with antibiotics,
giving a final drug concentration 0f0.125
to 128 ug/ml. Cultures were incubated for
4 days at 22 C. The minimal inhibitory
concentration was in tubes with the
highest dilution of antibioticand no acid,
indicating absence of growth.

Tests for pathogenicity. Infection
experiments were performed with perch,
rainbow trout (Salmo gairdneri Richard-
son) and carp (Cyprinus carpio L.). All
fish were kept at 15 C in 12 |1 aquaria
supplied with dechlorinated tap water.
Three separate tests were performed with
perch. These included 20 young perch of
10 to 12 cm in length, and also 3 large
perch weighing 250 g each. Cultures in a
liquid trypticase-soy-broth (TSB)
medium with 0.5% yeast extract were
used for infection. Cultures were agitated
while incubated for 48 to 72 h in flasks
containing 100 ml of medium. Perch were
inoculated intramuscularly with 0.1 ml
undiluted culture, or diluted 1:10 and
1:100. Groups of 10 trout or carp received
IM or intraperitoneal injections. In addi-
tion some fish were scarified with a

scalpel and a drop of culture was
deposited on the scarified area.

Infected fish were observed for several
weeks. Dead fish were examined for
bacteria and the isolates were identified.

RESULTS

Clinical examination. Mortalities of
perch in Lake Annecy started in June,
1979, but the first specimens for ex-
amination were not available until Oc-
tober. In the early period of the epizootic,
signs of the disease, reported by
fishermen, were apparently hemor-
rhagic. Fish examined in October had
congestion at the base of fins and exter-
nal ulcers, with exposed muscle tissue.
Internal organs were normal. Larvae,
presumably of Triaenophorus sp., were
found in the liver of some fish.

Bacteriological examination. Only
living fish were examined. Different
bacteria, but especially A. hydrophila
predominated on media inoculated from
superficial lesions. After 5 days of in-
cubation, numerous small colonies
appeared and were subsequently
isolated. As they had been isolated from
several fish in a time span of 5 weeks
they were suspected to be involved in the
etiology of the disease. No bacteria were
found in the internal organs.

The small, slow-growing colonies were
beaded and so compact that entire
colonies could be moved with an in-
oculating loop. This bacterium produced
granular sediments in liquid media. Of
the different nutrients tested to improve
the in vitro growth, yeast extract gave
the best results. The studied bacteria
were gram-negative, non-motile, non-
spore forming, straightrods2t02.5X 1to
1.5 um with a tendency of polar staining,
and were non-encapsulated. Other
characteristics are presented in Table 1.
In deep agar cultures growth was at the
top of the medium indicating aerobic
requirements, but on primary isolation a
few colonies were in the anaerobic part of
the medium. Production of acetoin also

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 10 Jul 2025
Terms of Use: https://complete.bioone.org/terms-of-use



507

Journal of Wildlife Diseases Vol. 17, No. 4, October, 1981

‘1% 3y} 99g ()

+
(wnudo) +

+

JuB)SISAA

O LE
0 0¢
o x44
oV
:a8uea sanmjvrodwa ],
90T
%G'L
0, _m.
WSS
%0
130UBJIA[0) [DBN

621/0
ey s,uowg

s Y N(d

[opuj

vaud

vdalL

aseai)

HAvVv

odao

oatl

uesB)

unjeasd s Jarzed,|

wnies pajendeo)

‘uos[nwe ‘wy drydeidojoyg
:SISA[0IpAY urdjoxd

(e) ; 91qosy

SISA[0IPAY (8 Udam ],
O9dNO
SISA[01pAYy yorelg
[013241H)
[o31s0u]
asouwreyy
[031uopy
asoulqeay
asotong
asojpe]
[ojruuepy
aso0on[y)

:wisIjoqBlaW sajeIpAyoqae))

Isneysorq sodop

uonrnpal 38N

(eufey-19[31[y ul) S°H

(8soon(3 ur) uorgonpoad sexr)

ase[eje)

asepixQ

wstjoqes N

Ao

Burure)s wear)
$01718119308BIBYD [BIdUIN)

"6L/18 D], urels [eLejdeq yoiad ay) Jo 8O1)SLIaIIBIBYD [BINJ[ND pUR [Bd1WAYI0lq ‘[ed1do[o1sAyd T A I9V.L

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 10 Jul 2025

Terms of Use: https://complete.bioone.org/terms-of-use



508

Journal of Wildlife Diseases Vol. 17, No. 4, October, 1981

indicated that facultative anaerobic
growth was possible.

The bacteria was sensitive to strep-
tomycin, kanamycin, chloramphenicol,
oxytetracycline, erythromycin, colistin,
trimethoprim and flumequine. It was
resistant to ampicillin and sulfathiazole.

Since it was suspected that theisolated
bacterium may be identical or similar to
the A. salmonicida nova isolated from
carp with erythrodermatitis, serologic
testing was performed but cross reac-
tions did not occur. Agglutination of
perch sera with typical A. salmonicida
was also negative.

Tests for pathogenicity. Infection
experiments indicated that carp were
resistant. Only 2 of 10 rainbow trout
inoculated intramuscularly died, and the
bacterium could be reisolated from
muscular lesions resembling
“furuncles”, but this condition failed to
be reproduced in two subsequent ex-
periments. Perch provided more consist-
ent results (Table 2). In two different
experiments, young fish died in 7 to 12
days, with signs of a systemic infection:
external hemorrhages and congestion of
the internal organs. The bacterium, in
pure culture, was reisolated from the
kidneys of 6 dead fish (about half of the
attempts). The 3 large perch developed a
slow and chronic ulcerative process at
the site of injection, but the bacteriologic
examination was not carried out until the
third month and without any success.

DISCUSSION

At two different times the slow grow-
ing gram-negative bacterium was
isolated from diseased wild perch. In the
tests for pathogenicity it produced lethal
infections with hemorrhaging. It was
reisolated in pure culture from ex-
perimentally infected perch. This obser-
vation indicated that it fulfilled Koch’s
postulates. Therefore it seems justified to
consider it as pathogenic to perch.

The organism appeared to be specific
to perch because carp and rainbow trout
infected experimentally remained
healthy. Its actual role in the mortalities
of perch in Lake Annecy is not entirely
clear because we did not have the oppor-
tunity to observe the diseased fish at the
peak of the epizootic, and A. hydrophila
was sometimes present in the lesions.
But a culture of A. hydrophila isolated
from the diseased perch was not
pathogenic to perch. Therefore, it was
believed to occur as a secondary invader.

The bacteriologic study indicated that
the described bacterium was presumably
a new pathogen of perch. It was not
possible to assign it to any genus or
family on the basis of biochemical
characteristics, and serologic testing did
not indicate any similarity with A.
salmonicida or A. salmonicida nova
isolated from carp with erythroder-
matitis.* Further investigations will be
required, including GC ratios and im-
provement of serological techniques,

TABLE 2. Results of 3 experimental infections of perch with the bacterial strain

TG 81/79 (temperature of water: 15 C).

1st trial 2nd trial 3d trial
Mean weight (g) 14 14 14 250
Number of perch 10 5 5 3
Culture dilution
(doses = 0.1 ml
IM) 107! 10 10-2 0
Dead perch 9 4 0 2
Lesions hemorrhages hemorrhages 0 hemorrhages
or ulcers
Isolation of the
organism + (6/7) +(1/4) - -
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presently precluded by its auto-
agglutinating properties, before solving
the question of the taxonomic status of
the organism.

Few reports are available on the dis-
eases of perch. Typical or atypical
strains of A. salmonicida have been
reported to cause disease in perch.’®
Ross et al.? have described an epizootic
among yellow perch (Perca flavescens
Mitchill) in Montana. The isolated
bacteria differed markedly from that
isolated from Lake Annecy perch. More
interesting would be the comparison of
this bacterium with the Pasteurella sp.
found by Snieszko et al.® in Chesapeake
Bay. Both organisms seem to share a
large number of characters. However,
Snieszko’s isolate affected white perch
(Roccus americanus) and when Allen
and Pelczar! experimentally reproduced
the infection, they did not test its
pathogenicity for perch. In 1924 Plehn®
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