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CHARACTERIZATION OF AEROMONAS SOBRIA ISOLATED FROM DISEASED
CARPS (Cyprinus carpio)

K. Serdar Diker! Omer Akay? Ayse Burgu?

Hasta Sazanlardan (Cyprinus carpio) izole Edilen Aeromonas sobria’min
Gesitli Ozellikleri Uzerinde Incelemeler

Ozet: “Hareketli aeromonas septisemisi” belirtileri gisteren hasta sa-
zanlardan bir Aeromonas sobria sugu izole edildi. Hasta baliklarda, deride ka-
namalar ve karin boslugunda kanly swi birikimi goriildii. Baliklarin ekim yapr-
lan tiim dokularindan izole edilen mikroorganizma, biyokimyasal testlerle Aero-
monas sobria olarak identifiye edildi. A sobria, A hydrophila’dan negatif ara-
binoz, salisin ve eskiilin testleri ile ayrildi. Mikroorganizma, tavsan ve koyun
eritrositlerinin lizisine neden oldu. Izole edilen sug, siit emen fare deneyi ile en-
terotoksijentk olarak bulundu. Canl bakteri ve bakterinin hiicresiz swist erig-
kin fareleri de oldiirdii. Bakteri kiiltiriine katildiginda, amonyum siilfatin bak-
terinin tim toksijenik ozelliklerini artwdigr saptand: . Bu bulgular sonucunda,
sazanlardaki septiseminin A. sobria’dan ileri geldigi belirlend:.

Summary: An Aeromonas sobria strain was isolated from the moribund
carps with motile aeromonas septicemia. Gross lesions of diseased fishes were
mainly hemorrhagies on skin and the bloody fluid in abdominal cavity. The
organism isolated in pure culture from all tissues of fishes was identified as Aero-
monas sobria on’ the basis of biochemical tests. A. sobria was separated from A.
hydrophila with negative reactions in arabinose and salicin fermentation and
aesculin hydrolysis tests. The organism caused the hemolysis of rabbit and sheep
red blood cells. Enterotoxigenicity of A. sobria was tested by suckling mouse as-
say and the organism was considered as enterotoxigenic. Live bacteria and cell
free supernatant of organism were found to be lethal for adult mice. All the toxi-
genic activities of microorganism were increased by the addition of ammonium
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sulfate to culture. In view of results, it is postulated that A. sobria is associated
with septicemia found in carps.

Introduction

Motile aeromonas septicemia (MAS) is a common bacterial dise-
ase syndrome in cultured, farm pond and reservoir fish populations.
Discases caused by aeromonad organisms range from acute, rapidly
fatal septicemia to latent infections and have been referred to as “in-
fectious abdominal dropsy”, “hemorrhagic scpticemia’ and “motile
aeromonas scpticemia”(10). The many names given to these discases
unfortunately were based on some of the symptoms of the particular
discase and has resulted in taxonomically distinct bacteria being imp-

licated in the same discases.

The genus Aeromonas compriscs specics known to be pathogenic
for a wide spectrum of hosts from fish to human (1, 13). In the last
edition of Bergeys’ Manual, the genus Aeromonas has been divided to
three species, A. hydrophila, A. punctata and A. salmonicida, with a further
dividing in a total of eight subspecics (22). However, Popoff and Ve-
ron (21), considered that A. hydrophila could not be distinguished from
A. punctata and suggested a change in the classification of motile acro-
monads. This taxonomic study resulted in a proposal for a division
A. hydrophila (A. punctata syn.) into two biovars and creation
of a new spccies of 4. sobria (18). The current classification of acromo-
nads thus identifies three species: A. hydrophila, A. sobria and A. sal-
monicida. Former two species contain motile strains whercas A. sal-
monicida comprises nonmotile strains. Both 4. hydrophila and A. sobria
cause almost same diseases or closely rclated disease syndromes.

Unlike most other gram-negative organisms, Aeromonas spccics
producc a range of extracellular enzymes and toxins (16). The extra-
cellular protein profiles of A. hydrophila and A. sobria are similar.
Two products mainly associated with the virulence of strains arc he-
molysin and enterotoxin (17). Entcrotoxin produced by motile aero-
monads is immunologically rclated to cholera toxin (12).

In the present study, an aecromonas strain isolated from the mo-
ribund carps with hemorrhagic syndromes was characterized bioche-
mically and examined for possible virulence determinants.
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Materials and Methods

Disecased fishes: The discased wild carps (Cyprinus carpio) on
average lenght of 60 cm were taken from the Lake of Golbagi-Mogan,
Ankara. The fishes were submitted to the laboratory in a moribund
stage. Necropsies were performed on these carps. During this proce-
dure, macroscopic lesions were recorded and various tissucs were ta-
ken for the parasitological and bacteriological examinations. The
main gross lesions of affccted fishes were exophthalmus, prolapsus
ani, focal dermal hemorrhagies particularly on the lateral sides and
whole congestion of ventral part of body. Musculature lying under
skin lesions was also found hemorrhagic. Fins were ocdematous and
pale. There were a foul -smelling bloody-watery fluid and a bloody
gelatinous mass formed by the clotting of ascitic fluid. Peritoncal-vis-
ceral adhesion was also recorded. The liver and the kidney swollen
and the color of liver was in pale. The gallbladder was distend and gall
was dark in color. Gastrointestinal tract was almost empty and con-
gestive.

Parasitological examination : The parasitological cxamination com-
prised body surface, gills, abdominal cavity, digestive, tract, blood,
swimming bladder, liver, kidney and muscles.

Bacteriological examination : Samples taken from skin, musculature,
kidney, liver and gills were cultured on %, 7 sheep blood agar plates
at 37°C and 25°C for 24 hours.

Morphology and motility : After incubotion period, the morphology
of isolated organism was investigated in gram stained preparations
from blood agar plates and nutricnt broth. Motility in broth cultures
was studied by dark field microscopy at 4°C, 25°C, 37°C and 42°C.
This property was furthermore confirmed by using a semisolid medium.

Growth characteristics : The growth at different temparatures (5°C
and 42°C) was dctermined by using nutrient broth and blood agar
plates. The ability of growth on McConkey agar (Difco) was also
determined. Pigment production was detected on TSA plates.

Biochemical activities :- Procedures used in thc determination of
biochemical characteristics were taken from Cowan (7), but a few
supplementary tests were conducted. In all tests, incubation tempara-
ture was always 25°C . In carbonhydrate fermantation tests, nut-
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rient broth containing 19, of specific carbonhydrate along with bromt-
thymol bluc as indicateor was used to determine acid production from
different carbonhydrates. Gas production from glucose was detected
by inverted Durham tubes. Hydrogen sulfide production was detected
by blackening of lead acctate paper strips above nutrient broth cul-
tures. The ability to hydrolyse aesculin was determined by a blackening
following growth in nutrient broth containing 0.1 9 of aesculin and
0.1 9 of ferric chloride. DNA hydrolysis were tested by using DNA
ase test agar (Oxoid) and 1 N HC | as described by Pham and Davis
(20).

Preparation of cell-free supernatant : One colony from blood agar was
inoculated into 5 ml of BHI broth (Difco) complemented with 1 9
(NH,),S0, and agitated at 25°C for 24 hours. Five millilitres of broth
culture were centrifuged at 7000 rpm for 15 min and passed through
a sterile 0.45 millipore filter. The filtrate obtained was used as ccll-
free supernatant.

Detection of hemolysin : Two fold serial dilutions of filtrate in 0.85 4
saline containing 0.1 9, bovine albumin (pH 7.2) were mixed with
an equal volume of a 1 9, suspension of washed rabbit red blood
cells. The amount of hemolytic activity was expressed as the highest
dilution of filtrate showing complete hemolysis after incubation at 37°C
for 45 min.

Detection of enterotoxigenicity : Enterotoxin activity was tested by
suckling mouse assay in which both cell-free supernatant and cell-free
supernatant with (NH,),SO, were used as inoculum. Both inoculums
(each 0.1 ml) were tested in the suckling mice followings Dean’s (8)
procedurc except that thrce mice instead of four were used in each
test and oral administration route was uscd. A ratio of gut to body
weight of 0.09 after 5 hours was considered as positive response.

Detection of pathogenicity : Adult mice were used as experimental
animals. Three group of two mice were inoculated with following rou-
tes: 1) 0.1 ml of cell-free supernatant was injected intravenously,
2) 0.5 ml of 18 h broth culture was injccted intra-peritonally and 3)
0.5 ml of broth culturc was given orally.

Antibiotic susceptibility test: The sensitivity of organism to 16 dif-
ferent antibiotics was determined on DST agar (Oxoid) plates by using
disc-diffusion method (4).
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Results

In parasitological cxamination, Dactylogyrus sp., Gyrodactylus
sp., Trichodina sp. and Trichodinclla sp. werc detected on gills and
skin. Trypanosoma sp. and Myxosporidia spores were found in blood.
There were also development stages of Coccidia in intestine.

An organism was isolated in pure culture from all tissues of disca-
ascd fishes cultured bacteriologically. On the basis of following tests,
the organism identificd as Aeromonas sobria. On sheep blood agar, the
colonies were 2-3 mm in diameter, round entire, flat raised, semitrans-
lucent, greyish - white and hemolytic with a clear zone. A yellow pig-
mentation was observed on TSA plates. Microscopic examination
of Gram’s stain revealed gram-negative straight rods with parallel
sides and rounded ends showing some short chains. The organism was
able to grow at 5°C and 42°C with a faint turbidity or a few colonics
after 5 days of incubation. The organism was motile at 5°C, 25°C and
37°C but not at 42°C. Growth was observed on McConkey agar pla-
tes (Table 1).

Table 1. Several characteristics of A. sobria

| Examination 5°C | 25°¢ | 37°C 42°C |

! | ! I

Growth b4 | + | . e |

Hemolysis on shcep blood agar | — I+ b+ — |
i Motility | + [ + | + [,

: Pigment production ND =- | ND | ND l

i Growth on McConkey Agar ND | B [ , ND |

(a) = with a few colonics or a faint turbidity

ND = Not Done

The organism was 0/F, oxidase, catalasc, VP and DNA asc posi-
tive. It reduced nitrate to nitrite. Negative reactions were found in
indol, urea, H,S, aesculin and salicin tests. The organism attacked
some carbonhydrates fermentatively and produce gas from glucose
(Table 2). Cell-frec supernatant caused the complete hemolysis of
rabbit red blood cells at 1/ 16 titre.

The results of suckling mouse test arc shown in Table 3. In groups
given ccll-free supcrnatant with (NH4),SO,, cell-free supernatant
alone and 0.85 ¢, saline as control, the ratios of gut to body weight
were 0.1, 0.09 and 0.06, respectively. In the view of this result, the
organism was considered as enterotoxigenic.
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Table 2. Biochemical characteristics of A. sobria

|

513

; _O —_-{-/_-}— Lactose | —
‘ Oxldasc S J Raffinose | —
! Catalase " = " Arabinose —
| Nitrate | | Galactose +
!Urea = Maltose +
I H,S | — | Trehalose +
Indole —_ ,Mannose + !
| VP {  + 1 Fructose +
i DNA ase [ . Xylose —_
| Acsculin — Dulcitol —
‘ Salicin — Adonitol —
! acid ! ' Sorbitol —
i Glucose . Inositol
L e [ B =
Table 3. The results of suckling mouse test
—! "Group Suckling mouse | Gut wmght ®) . Body weight (g) | G/B
- |
i Cell-free 1 0.16 i 1.41
supernatant X 2 ; 0.17 1.69 '
I with (NH,),SO, ! 3 0.15 1.73 | |
| P Toal 0.48 473 | o.101
Cell-free | 1 0.13 145 |
supernatant ! 2 l 0.14 1.585 | |
3 0.14 1.53 i [
— 0.41 4.53 ‘ 0.090
0.85 9% saline 1 0.11 1.72 !
(control) | 3 0.11 ! 1.64
2 0.10 ! 1.40 ‘
Total 03 ' 476 i 0.067 |

Cell-frec supernatant injected i.v caused the death of mice after
24 hours of infection. Mice inoculated i.p with broth culturc died
12 hours after injection. Broth culture given orally caused the death
of mice 36 hours after inoculation.

The organism was found sensitive to tetracyclin, chlorotetracyc-
lin, ncomycin, colistin sulfate, chloromphenicol, streptomycin, rifa-
mycin, nitrofurantoin, erythromycin and trimethoprim-sulphamethax-
ol, but resistant to penicillin, ampicillin, carbenicillin, bacitracin and
novobiocin.
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Discussion

Gross lesions on skin and musculature of diseascd fishes were simi-
lar to septicemia and erythrodermatitis defined by Antrychowicz
and Ragulska (2). However, other lesions on internal organs and bloo-
dy-ascitic fluid indicated that the disease was hemorrhagic septicemia.
Furthermore, the organism was very often found in pure culture from
the kidney and liver indicating the presence of septicemia.

Since the initial of the genus Aeromonas, the taxonomic classi-
fication of the motile acromonads has presented a confusing picture,
mainly duc to the relatively minor biochemical differences which have
been found between strains (15, 22). The taxonomy of motile aero-
monads is still under dispute but in this study we fallowed Popoff and
Veron’s (21) simplified classification. The bacteriological methods
used in the present study were cffective in isolating motile aero-
monads from organ samples of affected fishes. The isolated organism
showed typical biochemical characteristics of genus Aeromonas, furt-
hermorc A. sobria . A. hydrophila can usc arabinose and salicin as sourcc
of carbon and cnergy (22). It can also hydrolyse aesculin. On the other
hand, A. sobria is negative to all these properties (21). Based on these
biochemical tests, the organism was classified as A. sobria.

A. hydrophila and A. sobria both produce many extracellular enzy-
mes and toxins related with their toxigenicity (16). De Figueiredo and
Plumb (9) have rcported that the differences in biochemical test bet-
ween the different isolates of motile aeromonads were insufficent to
scparatc the virulent from avirulent strains. Boulanger et al (5) and
Olivier et al (19) have reported that A. sobria strains were less hemoly-
tic than the A. hydrophila strains and the type of hemolysis produced by
A. hydrophila and A. sobria was different. In contrast, 4. sobria isolatc
caused the hemolysis of rabbit red blood cells in saline and sheep red
blood cells on the sheep blood agar with a zone as clear as A. hydrophila.
Boulanger et al (5) and Olivier et al (19) havec reported that all the
A. sobria isolates were positive in suckling mouse test. It was deter-
mined that addition of ammonium sulfate to culture increased the pro-
duction of hemolysin by Aeromonas (24). Olivier et al (19) also sho-
wed that all the toxigenic activitics were increased by the addition
of ammonium sulfate. In the present study, the organism was conside-
red as cnterotoxigenic by the suckling mouse assay. It was also obtained
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a greater ratio (0. 1) with ammonium sulfate than without ammonium
sulfate (0.09). This work has also shown that isolated organism was
very pathogenic for adult mice. In view of these results, it is postula-
ted that 4. sobria strain could be associated with scpticemia found in
carps.

\ Under normal conditions, motile acromonads normally found
in water and usually do not cause a problem in fish populations (14).
But, when thc fishes are under cnvironmental and physiological stress,
motile acromonads arc potential pathogens. Some parasites may also
play a role in the initiation of bacterial diseascs together with environ-
mental factors (11). In Turkey, These parasites are not uncommon for
wild and cultured carp (6). These parasites were determined in affec-
ted carps, but fishes were not hcavily infected with them. Tcherefore,
parasites mentioned above were not found directly related with symp-
toms and lesions.

Baran et al (3) have reported an outbreak of bacterial hemorr-
hagic septicemia in rainbow trout caused by 4. Aydrophila in a fish
farming station in Turkcy. Recently, Timur (23) has described an
outbreak of A. hpdrophila infection among the cll at same station. In
the present study., 4. sobria is isolated from an outbreak of motile acro-
monas septicemia of discased carps for the first time in Turkey.
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