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Abstract

A total number of two hundreds (200) naturally infected and freshly
caught  Oreochromis niloticus were collected randomly and
seasonally from western lagoon (abranch from Lake Temsah in
Ismailia governorate). The clinical picture of septicemia in the
affected O. niloticus were observed and examined to isolate and
identify the bacteria causing motile aeromonas septicemia. The
most isolated bacteria was Aeromonas sobria which identified by
using traditional methods and Vitek 2 system. Also confirmed by
detection of 16s rRNA gene using PCR. The virulence of A. sobria
was determined by detection of hemolytic activity on blood agar
and hemolysin gene using PCR. The total prevalence of A. sobria in
O. niloticus was 63%, with the highest prevalence in summer (92%)
followed by spring (80%) then autumn (60%) while the lowest
prevalence was in winter (20%). A. sobria was isolated with high
prevalence from kidneys, liver, spleen and intestines at rates of
25.39, 23.02, 19.84 and 15.08 % respectively. The lowest
prevalence was recorded from gills and skin lesions as 10.32 and
6.35 % respectively. The experimentally infected O. niloticus by
(1/P) showed the same picture recorded in the naturally infected
fish. The mortality rate and reisolation of the injected bacteria were
tried and recorded.

Key words: Oreochromis niloticus, PCR, Aeromonas sobria,
Prevalence.

Introduction

Without doubt, Nile tilapia,
Oreochromis niloticus (L.) is
considered one of the most

important species due to its growth
performance and disease resistance
so it considered one of the most
important and largely cultivated
species in Egypt (Abdel Rhman et

al., 2009). The infectious diseases
are the most prominent causes that
put the lives of fish at risk with
consequent negative impact on
growth and productivity (Eissa et
al., 2009). Bacterial pathogens are
among the most critical etiological
agents which lead to mass



222

Eissa et al.

mortalities in Egyptian aquaculture
(Eissa et al., 2010).

Aeromonas septicemia is a fatal
infectious disease of warm and
cold-blooded animals often caused
by Aeromonas hydrphila, A. sobria
and A. caviae (Das et al., 2013).
They cause a  hemorrhagic
septicaemia in cultured and wild
freshwater fish such as tilapias (Yu
et al., 2010). Motile mesophilic
aeromonads were commonly found
in freshwater reservoirs and soil.
Also, they have been isolated from
the gastrointestinal contents of fish,
reptiles, amphibia and higher
vertebrates causing various diseases
under environmental stress
conditions as overcrowding, poor
water quality, organic pollution, and
hypoxia (Janda and Abbott, 2010).
Aeromonas species grow at a wide
range of temperatures but were
isolated with increase frequency
during warmer months (Horneman
and Morris, 2007) . Also, they
produce many extracellular
enzymes which enhance its
virulence and pathogenicity,
including  nucleases,  cytolytic
toxins, lipases, lecithinase and
amylase (Percival et al., 2014).
VITEK 2 compact system is an
advanced method used for rapid
identification of Aeromonas species
with avoiding false or weak positive
and negative reaction which often
occurs in routine laboratories and

reducing the human faults as
probable contamination  during
handling or incubation and

misreading, so it improved the

results  for identification  of
Aeromonas species (Barry et
al.,2003). Recently, PCR is an
advanced  method used for
identification of Aeromonas species
and specific for the detection of
virulence factors. It avoids the time
consuming in biochemical and other
DNA-based methods (Eissa et al.,
2015a). The present study was
planned to investigate the clinical
signs and the postmortem lesions of
Motile Aeromonas Septicemia in
Oreochromis niloticus, isolation
and identification of the causative
agent with traditional and advanced
methods, experimental infection
with the isolated bacteria and
recording the total and seasonal
prevalence of MAS disease.

Materials and Methods

Naturally collected fish

Two hundreds (200) of naturally
collected freshly caught
Oreochromis niloticus weighting
200 £30g. Most showing signs of
septicemia (congestion and
hemorrhages distributed all over the
body surface and fins with skin
ulcer and scale detachment).They
were collected randomly and
seasonally from western lagoon (a
branch from Lake Temsah in
Ismailia governorate). They were
transported in ice box to the wet
laboratory of Department of Fish
Diseases and Management, Faculty
of Veterinary Medicine, Suez Canal
University.
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Clinical picture

Clinical signs and postmortem
examination were adopted
according to the methods described
by Austin and Austin (2007).
Bacterial isolation and
identification

Under complete aseptic condition,
fish specimens (lesions of skin, gills
and internal organs as liver,
kidneys, intestines and spleen) were
inoculated over nutrient agar and
incubated at 37°C for 24 hrs. Re-
inoculation of cultured bacteria
occurred until separated colonies
appeared. The suspected purified
colonies were picked up for further
identification by inoculation of
these bacteria on different media as
MacConkey agar, RS agar and
Aeromonas agar according to
Austin  and  Austin  (2007).
Identification of Aeromonas species
was done by using biochemical tests
and Vitek 2 system (bioMérieux,
France). Confirmatory identification
was done by detection of 16s rRNA
gene using PCR. Virulence of the
isolated bacteria was identified by
detection of hemolytic activity on
blood agar and detection of
hemolysin  gene using PCR
according to Eissa et al. (2015a).
Polymerase Chain Reaction

PCR was wused to detect the
presence of the haemolysin (Asal)
and 16S rRNA genes in the five
isolates of Aeromonas sobria. The
primers used (Asal F: 5'-
TAAAGGGAAATAATGACGGC
G-33 and Asal R: 5-
GGCTGTAGGTATCGGTTTTCG-

3" for haemolysin gene at 249bp
and Al6S F: 5-
GGGAGTGCCTTCGGGAATCAG
A-37 and A16S R: 5-
TCACCGCAACATTCTGATTTG-
3" for 16S rRNA gene at 356bp
(Wang et al., 2003). Extraction of
DNA was performed by heating of
bacterial suspension at 100 C° for 4
min. for complete lysis of cell
membrane forming DNA
suspension. The DNA suspension
was centrifuged at 4000 rpm for 4
min at 4C°. Then the supernatant
was removed leaving the pellet
(contain  lysozyme, lysed cell
membrane and protein). The DNA
purity was measured by
spectrophotometer (Jenway
apparatus) at 260 / 280 nm optical
density (O.D) which should be (1.7
— 2). PCR amplification was
performed using master cycler
(Eppendorf  AG,Germany). The
reaction mixture for multiplex PCR
according to Biotek corporation
company as 10ul of master mix
was mixed with 1 pl of each primer
(F &R)and 4 pl distilled water to
all the tubes and then add 2 ul DNA
template of each bacteria to one
tube and to the control negative 2 pl
distilled water added instead of the
DNA reaching a total volume 20pl.
Fifty PCR cycles was run under the
following conditions (Wang et al.,
2003) as initial denaturation at 95°C
for 5 min, followed by 50 cycles of
denaturation at 95°C for 0.5 min,
annealing of the primers at 59°C
for 0.5 min, and primer extension at
72°C for 0.5 min. with final
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extension at 72°C for 7 min.
Agarose gel electrophoresis was
performed in 1.5% agarose at 100
volt for 30 minutes and the gel was
placed inside BioSpectrum Imaging
System (UVP, AG, Germany ) and
the photo of gel was saved on
specific software of the computer.
Experimental infection

A total number of 40 apparently
healthy Oreochromis niloticus were
collected alive with an average
body weight 100+10g and divided
into two replicate equal groups (1,2
and 3,4). Each group contained 10
fish and kept in four fully prepared
glass aquaria which supplied with
dechlorinated tap water and
conducted with electric air pump
in a water temperature of 25+1°C .
They were fed on commercial
pelleted feed containing 30% crude
protein for one week before
injection for acclimation. The first
and second groups were served as
control and the third and fourth
groups were experimentally
challenged. They were infected by
intra-peritoneal route (I/P) with 0.1
ml saline and 0.1 ml saline
containing 1 x 10 cells/ml (LD50)

of 24 hrs bacterial cultures of
Aeromonas sobria  respectively
according to Wahli et al.

(2005).They were monitored and
observed daily for any clinical signs
and mortalities for one week post
infection. Postmortem examination
was done for dead fish to detect the
internal  lesions and bacterial
reisolation of Aeromonas sobria
was done from such fish.

Results

Clinical picture

The examined naturally infected
Oreochromis  niloticus  showed
clinically one or more signs from
the following ; hemorrhages all over
the body surface, base of dorsal,
pectoral and caudal fins  and
redness around eyes. Characteristic
ulcers were observed on skin varied
from shallow to deep necrotizing
ulcers with detachment of the
scales. In most cases, gills were
congested and eroded. Abdominal
distension, inflamed vent as well as
bilateral exophthalmia were seen in
some cases. Postmortem findings,
were represented as congestion and
enlargement  of liver, spleen,
kidneys , gall bladder and intestines
(Plate,1).

Bacterial examination

The most isolated bacteria were
identified as Aeromonas sobria in
examined naturally infected
Oreochromis niloticus by using
traditional method and Vitek 2
system. Aeromonas sobria was
manifested as Gram-negative, rod
shaped and pleomorphic.
Aeromonas sobria colonies were
smooth, circumscribed, circular,
flat, pale like shaped and
translucent on MacConkey agar
while it showed yellow colonies on
RS agar. On Aeromonas agar, it
was green with black center.
Biochemically, The isolated
bacteria showed motility and gave
positive reaction for oxidase,
catalase, indole , citrate, starch
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hydrolysis, methyl red, vogaus
proskauer and gelatin liquefaction.
Results of identification of
hemolysin and 16S rRNA genes of
pathogenic  Aeromonas sobria
using PCR

Fig. (1) revealed presence of
hemolysin and 16S rRNA genes in
the selected five isolates of A.
sobria (these isolates were
previously checked for hemolysis
on blood agar and chosen according
to the highest degree of hemolysis).
The five isolates of Aeromonas
sobria  showed bands  with
hemolysin gene at 249 bp and
showed bands with 16SrRNA gene
at 356bp.

Prevalence of Aeromonas sobria
in naturally infected O. niloticus
The total prevalence was 63%. The
highest prevalence was in summer
92% followed by spring 80 % then
autumn 60% while the lowest
prevalence was in winter 20%
(Fig,2).

Prevalence of Aeromonas sobria
isolates from different organs and
tissues of naturally infected O.
niloticus

Fig (3) showed that Aeromonas
sobria isolates were isolated from

kidneys, liver, spleen and intestines
with high prevalence 25.39, 23.02,
19.84 and 15.08 % respectively.
The  lowest  prevalence  of
Aeromonas sobria isolates was
recorded from gills and skin lesions
at rate of 10.32 and 6.35 %
respectively.

Experimental infection

The total mortality rates for the first
and second groups which served as
control and injected with saline
were 0 and 10% respectively. While
the total mortality rates for the third
and fourth groups post infection
with A. sobria were 90 and 70%
respectively (Table,1).

The clinical picture in the

experimentally infected
Oreochromis niloticus was
represented as hemorrhages

distributed all over the body
surface, lower jaw and base of fins,
scale detachment and erosion of
fins. The internal organs appeared
congested and  enlarged (liver,
spleen, kidneys, gall bladder)
(Plate,1). The reisolation of

isolated bacteria was identified as
A. sobria.
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Plate (1): Showing naturally infected Oreochromis niloticus a) suffered from
hemorrhagic ulcer (arrow), b) suffered from hemorrhages all over the
external body surface and fins, c) suffered from septicemic lesions in
internal organs . Showing experimentally infected O. niloticus d) suffered
from hemorrhages distributed all over the body surface and fins, scales
detachment and erosion of the fins, e) suffered from septicemic lesions in
internal organs.

Fig. (1): Detection and identification of Aeromonas sobria hemolysin
(249bp) and 16S rRNA (356bp) genes by amplification of fragments in the
multiplex PCR assay. Lanes 1: 100bp ladder (Genedirex); lane 2: negative
control. lane 3-7: A. sobria showing the hemolysin and 16S rRNA genes (249
and 356 bp fragments, respectively).

Winter
20%

m Winter
B Spring
Summer

B Autumn

Fig (2) Seasonal prevalence of Aeromonas sobria infection in examined O.
niloticus in different seasons.
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Fig (3): The prevalence of A. sobria isolates from different organs and

tissues of naturally infected O. niloticus

Table (1) Mortality rates in experimentally infected O. niloticus with

Aeromonas sobria

H st nd rd th th th th
Group No. T\:Zh dlay c?ay d3ay c?ay (fay o?ay d7ay Total %
1 (control) 10 0 0 0 0 0 0 0 0 0
2 (control) 10 0 0 1 0 0 0 0 0 10
3 (challenged) 10 0 4 2 1 1 1 0 9 90
4 (challenged) 10 0 3 2 1 1 0 0 7 70

Discussion

Fish diseases play a role as a
limiting factor in fish production
and causing mass mortalities and
severe economic losses. The most
observed clinical signs of
naturally infected Oreochromis
niloticus were congestion and
haemorrahges distributed all over
the body surface and fins with skin
ulcers and scales detachment. These
results were nearly similar to that
recorded by Austin and Austin
(2012); Majtan et al. (2012);
Roberts (2012); Fard et al. (2014)
andEissa et al. (2015a).Such signs
may be due to multiplication of
motile  Aeromonads inside
intestines  (motile  aeromonads

compose a part of the normal
intestinal microflora of healthy
fish). During stress and changes in
environmental ~ conditions  and
production of extracellular toxins as

haemolysin and aerolysin,
enterotoxins and enzymes as
protease, lipase and gelatinase

causing damage of intestinal wall
and absorbed from the intestine then
traveled through the blood stream to
the other internal organs as liver,

kidneys and spleen (Cipriano,
2001).
In  this  study, postmortem

examination showed enlargement
and congestion in internal organs as
liver, anterior and posterior kidneys,
spleen and intestines as recorded by
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Eissa et al.(2011); Austin and
Austin(2012); Roberts(2012);
Shayo et al. (2012); Fard et al.
(2014) and Eissa et al. (2015a).The
liver and kidneys were degenerated
by toxins of Aeromonas sobria
causing destruction in hepatic cells
and renal tubules (Cipriano, 2001).
This study revealed that all the
isolates of Aeromonas sobria
produced pale like shaped and
translucent colonies on MacConkey
agar

as they were non lactose fermenter.
Also, they produced on Rimler
Shotts agar yellow colonies since
they have the ability to ferment
maltose that exists in the medium
and gave green with black center on
Aeromonas agar. The colonies of A.
sobria on TCBS (thiosulfate citrate
bile salt sucrose agar) appeared
yellow in colour because its
potentiality to ferment sucrose that
exists in the medium and on blood
agar giving round and B-haemolytic
colonies (Jayavignesh et al., 2011;
Alsaphar and Al-Faragi, 2012 and
Eissa et al., 2015a).
The biochemical
citrate utilization,
H2S

on TSI and methyl red were used to
differentiate  between the four
species of Aeromonas ( A. sobria,
A. veronii, A. jandaei and A.
hydrophila). Aeromonas sobria
showed positive reactions in these
tests while the other species were
negative as described by Eissa et
al.(2011); Austin and Austin

properties as
production of

(2012); Roberts (2012) and Eissa et
al.(2015a).

The results of Vitek 2 compact
system, in this study, revealed A.
sobria  was positive for D-
cellobiose, L-proline Arylamidase,
lipase, B —galactosidase , [-N-
acetylglucosaminidase and citrate
utilization with no production of
H,S while it was negative for L-
Pyrrolydonyl Arylamidase,
Glutamyl ArylamidasepNA, Beta-
Alanine ArylamidasepNA, Glycine
Arylamidase, Glu-Gly-Arg-
Arylamidase, Ala-Phe-Pro-
Arylamidase, Tyrosine
Arylamidase, o—galactosidase, [3-N-
acetyl galactosaminidase, urease,
lysine  decarboxylase, ornithine
decarboxylase, phosphatase, «-
glucosidase, [ -glucosidase ,B—
glucuronidase, B —xylosidase. These
results were in agreement with
Barrey et al. (2003).

Hemolysin gene was detected by
PCR, which was the virulent factor
of Aeromonase species. The
hamolysin gene was detected in five
isolates. The hemolysin gene (asal)
PCR amplified product size was
249 bp. No bands appeared in any
position on the gel except for the
predicted bands. Similarly Eissa et
al. (2015b) detected hemolysin gene
in the the four chosen isolates of
isolated Aeromonas veronii biovar
sobria. Das et al. (2013) found that
76.78% of A. sobria isolates were
positive for asal gene of 249bp
fragment. Also, a majority of the
Aeromonas biovar sobria isolates
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(67%) carried hemolysin (asal)
genes (Wang et al., 2003).

In the present study, the total
prevalence of A. sobria in
naturally infected O. niloticus was
63%. Higher observation was
recorded by Eissa et al. (2015a)
who found Aeromonas biovar
sobria was 86.25%. Also, Fard et
al.(2014) foundA. sobria in about
85 % of Goldfish Carassius auratus
during fish mass mortalities and
Das et al.(2013) who identified
77.78% in catfish Clarias batrachus
showing the signs of Aeromonas
septicemia as A. sobria and Eissa et
al. (2011) who found 98% of the
examined carp showing clinical
alteration and infected with A.
sobria. Similar observations were
recorded by Sugumar et al., (2002)
who found A. sobria in 60.6% of
fingerlings of Labeo rohita during
the mass mortalities.  Lower
prevalence was recorded by John
and Hatha (2013) who found A.
sobria in 40.57% of the examined
ornamental fishes. This difference
in results may be attributed to fish
species, environment, age and total
number of the examined fish and
time of the study.

The results of this study revealed
that the highest prevalence was
observed in summer 92% followed
by spring 80 % then autumn 60%
while the lowest prevalence was in
winter 20%. This may be due to
increase in temperature which often
occur in the summer and spring
(Tam et al., 2011). Increased
temperature act as stress factor on

fish so decrease its resistance and
increase virulence factors produced
by bacteria leading to increase
spread of disease during summer
and spring (Marcogliese, 2008).

In this study, the A. sobria isolates
were manifested with
the highest prevalence from
kidneys by 25.39% and from liver
by

23.02%. These results were in
agreement with that met by Fard et
al.

(2014) who found A. sobria was the
highest prevalence in kidneys
and liver of Goldfish Carassius
auratus  during fish  mass
mortalities while Sugumar et
al.(2002) found A. sobria with the
highest prevalence in
kidneys and liver of fingerlings of
Labeo rohita during
mass mortalities . Also, Wahli et al.
(2005) and Majtan et al. (2012)
who reported that the pathogenic A.
sobria had identified as a causative
agent in diseased Perca fluviatilis
and Garra rufa mass mortalities in
Slovakia. Moreover, Austin and
Austin  (2012) reported that A.
sobria was isolated from spawning
gizzard shad (Dorosomace
pedianum) in Maryland.
Also, Kozinska (2007);
Goldschmidt-Clermont et  al.
(2008); Orozova
et al. (2009); Loch and Faisal
(2010) and Eissa et al. (2011) who
isolated A. sobria from common
carp, farmed European perch,
rainbow trout, whitefish, black and
common carp respectively.
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The clinical signs observed in the
experimentally infected
O. niloticus with A. sobria, in
present study, were haemorrahges
distributed all over the body
surface, lower jaw and base of fins ,
scales detachment, unilateral and
bilateral exophthalmia and erosion
of fins. Regarding the postmortem
examination, observed in this study
in experimental fish it was revealed
congested to enlarged internal
organs as liver, spleen, kidneys and
gall bladder.These results were in
agreement with the results of
Wahli et al. (2005), Eissa et al.
(2011), Fard et al. (2014),
Anyanwu et al. (2015), Eissa et
al.(2015a) and Monir et al. (2015).
In the present study, the mortality
rates in experimentally infected
Oreochromis niloticus  with A,
sobria by intra-peritoneal route
(1/P) were representing 70 -90 % of
the total fish. These results were
higher than
that obtained by Anyanwu et al.
(2015) who reported that the
mortality rate of experimentally
infected Clarias gariepinus with A.
sobria  was 50%.Also, nearly
similar to Monir et al. (2015) who
recorded that the mortality rate of
experimentally  infected  Shing
(Heteropneustes fossilis) with A.
sobria was 70% and Eissa et al.
(2011) who found that mortality
rate  of experimentally infected
common carp with A. sobria by I/P
route was 70%. Also, Wahli et al.
(2005) recorded that the mortality
rate of experimentally infected

perch, Perca fluviatilis L. with A.
sobria was 70% within 6 days post
infection. These variations may be
attributed to the difference in fish
species, number, site, and bacterial
virulence.
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