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Abstract: In this study, a total of 240Oreochromis niloticus species were collected randomly and monthly during an 
outbreak of disease mass mortalities from different fish farms in the areas of Bahr El-Baqar. Clinical signs and 
postmortem lesions of affected Oreochromis niloticus were recorded. The most isolated bacterial agent was 
Aeromonas veronii biovar sobria which identified using Vitek 2 system and traditional method as Aeromonas 
sobria. The identification was confirmed by detection of 16s rRNA gene by PCR then sequencing of this gene and 
by analysis of sequence was identified as Aeromonas veronii. The total prevalence was 86.25% in the four months. 
The highest prevalence was in July 95% followed by August 91.67% and June 86.67% then May 71.67%. The 
experimental infection was studied and the mortality was 70 and 35% of the I/P and I/M respectively. 
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1. Introduction 

Without doubt, Nile tilapia (Oreochromis 
niloticus) is the most largely cultivated species in 
Egypt. Tilapias, under conditions of stress, are 
susceptible to a wide range of facultative pathogenic 
bacteria. These secondary invaders tend to be 
ubiquitous in the freshwater environment. 

Aeromonas species are facultative anaerobic 
Gram-negative bacteria that belong to the family 
Aeromonadaceae (Aberoum and Jooyandeh 2010). 
These bacteria have a broad host spectrum, with both 
cold-and warm-blooded animals, including humans 
and are known as psychrophilic and mesophilic. 
Aeromonas spp. are among the most critical causes of 
mass mortalities in aquaculture like, Aeromonas 
hydrophila in reared O. mossambicus, O. niloticus and 
Tilapia zillii(Lio-Po et al., 1983); Aeromonas sobria 
in fingerlings of Labeo rohita (Sugumar et al., 2002); 
A. veronii caused in cultured Cyprinus carpio (Yu et 
al., 2010); Aeromonas sobria in Garra rufa (Majtán 
et al., 2012); Aeromonas sobria in Carassius auratus 
(Fard et al., 2014). 

VITEK 2 compact system (bioMe´rieux, Marcy 
l’Etoile, France) is an integrated system that 
automatically performs rapid identification using 
algorithms based on fluorescence and colorimetry 
(Barry et al., 2003). 

Unlike phenotypic identification, which can be 
modified by the variability of expression of characters, 
16S rDNA sequencing provides unambiguous data 
even for rare isolates, which are reproducible in and 

between laboratories (Hossain, 2008). Moreover, 
confirmation of Aeromonas veronii biovar sobria may 
be obtained by sequencing the16S RNA gene 
(Sreedharan et al., 2011). 

This study was concerned as a part to investigate 
the clinical signs and the postmortem lesions in 
naturally infected Oreochromis niloticus, isolation of 
the causative agent of the disease by traditional 
methods and confirmation using Vitek 2 and 
sequencing. 
2. Materials and Methods 
Naturally infected fish: 

A total number of 240 naturally infected live and 
freshly dead Nile tilapia (Oreochromis niloticus) 
weighting 225±25g showing signs of septicemia 
(ulcers, heamorrhage allover the body surface and 
base of the fins with protruded anal opening) were 
collected during an outbreak of mass mortalities with 
septicemia during period from May to August 2013 
from different fish farms in the areas of Bahr El-
Baqar, El-Sharkia governorate and transported to the 
wet laboratory of Dept. of Fish Diseases and 
Management, Fac. of Vet. Medicine, Suez Canal 
University. 
Water sampling: 

Simultaneously to fish samplings, between 9 and 
10 in the morning, precleaned polyethylene sampling 
bottles (1.5 liter capacity) were immersed about 50 cm 
below the water surface, 500 ml of water were taken at 
each month. Some water parameters were determined 
in situ such as: Temperature (°C) using a dry mercury 
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thermometer and dissolved oxygen (DO) using a 
digital dissolved oxygen meter (HI 9142 - Hanna 
instruments Inc., RI, USA). 

Then the rest of water samples were acidified on 
spot with 10% nitric acid then transported 
immediately to the laboratory in an ice bath and 
prepared for analysis as described by APHA, 1998. 

pH was measured by Orion Research Ion 
Analyser 399A pH meter. NH3, NO3 and NO2 

concentrations were determined using the colorimetric 
techniques according to the methods proposed by 
APHA (2005). 
Clinical picture: 

Clinical signs and postmortem alterations of the 
collected cultured Nile tilapia O. niloticus for bacterial 
isolation were adopted according to Noga (2010). 
Bacterial isolation and identification: 

Under aseptic condition, skin lesions (ulcer), 
gills, kidneys, liver, spleen, intestine and brain inculi 
were streaked over BHIA plates and incubated at 25˚C 
for 24 hrs. The separated colonies were picked up and 
inoculated into TSA slant for further identification. 
Biochemical tests were carried out and Vitek 2 system 
(BioMerieux) were used for confirmatory 
identification. 
DNA manipulations 

Genomic DNA was extracted by heating at 100 
C° for 4 min then centrifuged at 4000 rpm for 4 min at 
4C° and take the supernatant. The specific forward 
primer pairs for 16S rRNAgene of 356bp were 5/-
GGGAGTGCCTTCGGGAATCAGA-3/& 5/-
TCACCGCAACATTCTGATTTG-3/ (Wang et al., 
2003). The PCR mixture according to Biotek 
corporation company was 10µl of master mix with 1µl 
of primer and 7µl distilled water then add 2µl DNA 
template. PCR amplification was performed using 
PCR master cycler (Eppendorf AG Germany) under 
the following conditions (Wang et al., 2003): 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 extension at 72°C for 7 
min. 
Sequencing of 16S rRNA gene: 

The PCR amplification product was checked on 
1% (w/v) agarose gels. The PCR product was purified 
using the QIA quick PCR Purification Kit (QIAGEN, 
Hilde, Germany), following the manufacturer's 
protocol (Patil et al., 2011). Purified PCR products 
were sequenced on AB 3500 Genetic analyzer by 
using Big Dye terminator kit (Applied Biosystems, 
Inc., Foster City, CA). The resultant sequence was 
analyzed using the BLAST program on the NCBI and 
the neighbor joining blast tree 
(http://www.ncbi.nlm.nih.gov/blast) against the 

database of strain types and published valid 
prokaryotic nomenclature. 
Experimental infection: 

A total of 80 apparently healthy O. niloticus 
were collected randomly with an average body weight 
100±10g and was divided into four groups each group 
contained 20 fish and maintained in the four fully 
prepared glass aquaria and kept for 1 week before 
injection for acclimation. Groups 1&2 were injected 
with 0.05ml of 0.05 ml of saline (0.85% NaCl) 
contained 1.2x108 A. veronii biovar sobria CFU 
(Iqbal et al., 1999) using insulin syringe by I/P and 
I/M routes respectively. While groups of 3&4 were 
injected with 0.05ml sterile saline (0.85% NaCl) by 
the same routes. They were kept in room temperature 
26±2 C° 
 
3. Results 
Clinical picture: 

The clinical signs of naturally infected Nile 
tilapia (O. niloticus) showed hemorrhages allover the 
body surface and ulcers with muscular necrosis. The 
postmortem findings revealed that O. niloticus showed 
septicemic lesions (congestion in gas bladder, anterior 
and posterior kidneys, liver, spleen, gall bladder, 
heart, brain and intestines) Plate (1). 
Water analysis 

The results of water analysis documented in table 
(1) revealed that the water parameters were in normal 
range. 
Bacterial examinations: 

The most isolated bacteria was identified using 
traditional and Vitek 2 system was Aeromonas veronii 
biovar sobria with 98% probability. The phenotypic 
and biochemical characteristics of A. veronii biovar 
sobria were illustrated in tables (2 &3). 
Sequencing of 16S rRNA gene: 

The neighbor joining blast tree shown in fig (3) 
which showed maximum relation of the isolated strain 
(ICI 61031) to A. veronii B565. 
Monthly prevalence of A. veronii biovar sobria 
infection in O.niloticus: 

The results were illustrated in Fig.(1) that 
showed the total prevalence in the four months was 
86.25%, with highest prevalence in July 95% followed 
by August 91.67 % then June 86.67% while the lowest 
was in May 71.67%. 
Experimental infection: 

No fish died during acclimation period. The 
mortality rate was 70 and 35% of the injected fish 
with A. veronii biovar sobria for group1 and 2 
respectively and there were no mortalities in groups 
injected with saline fig. (2). The clinical signs and 
postmortem findings revealed the same alterations as 
in the natural infection (Plate 1). A. veronii biovar 
sobria was re-isolated from the internal organs of 
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moribund and freshly dead fish. Phenotypical and 
biochemical confirmations for reisolated bacteria were 

performed. 

 
Table (1) Showing water parameters during monthly examination 

parameter May June July August 

DO 6.20 5.60 4.20 4.50 

Ammonia(mg/l) 0.53 0.57 0.59 0.57 
Nitrite (mg/l) 0.19 0.21 0.24 0.20 
Nitrate (mg/l) 0.090 0.095 0.100 0.100 

pH 7.6 7.6 7.5 7.5 
Temperature (oC) 25 28 30 27 

 

 
A 

 
B 

 
C 

 
D 

Plate (1) A: Showing naturally infected Oreochromis niloticus with hemorrhages allover the body surface. 
B:Showing naturally infected O.niloticus suffered from hemorrhagic ulcer. C: Showing naturally infected O. 
niloticus suffered from septicemic lesions. D: Showing experimentally infected O. niloticus with hemorrhagic 
area surrounded by area of discoloration with hemorrhages in the lower jaw and pectoral fin. 
 

 
Fig (1) Monthly prevalence of Aeromonas veroni ibiovar sobria infection in examined O. niloticus. 
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Table (2): Showing biochemical characters of suspected Aeromonas veronii biovar sobria isolates from 
naturally infected O.niloticus by traditional methods 

7 6 5 4 3 2 1 Items 

+ + + + + + + Cytochrom oxidase 
F F F F F F F O/F 
+ + + + + + + String test using KOH 3% 
+ + + + + + + Motility 
+ + + + + + + Growth at 5oC 
+ + + + + + + Growth at 42oC 
+ + + + + + + 0% NaCl 
+ + + + + + + 2% NaCl 
+ + + + + + + 4% NaCl 
+ + + + + + + 6% NaCl 
- - - - - - - 6.5% NaCl 
+ + + + + + + Catalase 
+ + - - + - + H2S (TSI) 
+ + + + + + + Indole 
- - - - - - - Urease 
- - - - - - - Esculin hydrolysis 
+ + + + + + + Citrate 
- - - - - - - Salicin 
+ + - - + + + Gelatin liquefaction 
β β β β β β β Heamolysis 
+ + + + + + + Sucrose 
- - - - - - - Lactose 
+ + + + + + + Glucose 
+ + + + + + + Maltose 
+ + + + + + + Mannitol 
- - - - - - - L-arabinose 
- - - - - - - Ornithene decarboxylase 
- - - - - + + Lysine decarboxylase 

 
 

 
Fig. (2) Mortality curve of O. niloticus due to experimental infection with A.veronii biovar sobria. 
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Table (3): Showing biochemical characters of 
suspected Aeromonas veronii biovar sobria 
isolatefrom naturally infected O. niloticus using 
Vitek 2 

WELL TEST RESULTS 
2 APPA + 
3 ADO - 
4 PyrA - 
5 IARL - 
7 dCEL - 
9 BGAL + 

10 H2S - 
11 BNAG + 
12 AGLTp - 
13 dGLU + 
14 GGT - 
15 OFF + 
17 BGLU - 
18 dMAL + 
19 dMAN + 
20 dMNE + 
21 BXYL - 
22 BALap - 
23 ProA + 
26 LIP - 
27 PLE - 
29 TyrA + 
31 URE - 
32 dSOR - 
33 SAC + 
34 dTAG - 
35 dTRE + 
36 CIT + 
37 MNT - 
39 5KG - 
40 ILATK - 
41 AGLU - 
42 SUCT + 
43 NAGA - 
44 AGAL - 
45 PHOS - 
46 GlyA - 
47 ODC - 
48 LDC - 
53 IHISa - 
56 CMT + 
57 BGUR - 
58 O129R + 
59 GGAA - 
61 IMLTa + 
62 ELLM + 
64 ILATa - 

 
Fig. (3) Phylogenetic relationships between isolate and 
closely related species, based on partial lengths of 16S 
rDNA of ICI 61031. The evolutionary history was 
inferred using the Neighbor-Joining method. 
 
4. Discussion 

The aquaculture gains its important due to its 
high demand, market price and export value. 
Moreover, Tidwell and Allan (2001) reported that fish 
culture is being rapidly adopted in third world 
countries, growing approximately six times faster in 
developing nations than in the first world. 

Tilapias, under conditions of stress, are 
susceptible to a wide range of facultative pathogenic 
bacteria. These secondary invaders tend to be 
ubiquitous in the freshwater environment. Outbreak of 
mass fish mortalities occurred in summer months of 
2013 in the areas of Bahr El-Baqar, El-Sharkia 
governorate. 

The observed clinical signs of infected 
Oreochromis niloticus in this study were hemorrhages 
allover the body surface and fins, ulcers with muscular 
necrosis. The present results were nearly similar to 
that recorded by Camus et al. (1998);Iqbal et al. 
(1998);Rahman et al. (2002a); Rehilka (2002); Eissa 
et al. (2011); Austin and Austin (2012); Majtán et al. 
(2012);Roberts (2012); Fard et al. (2014). This may 
be due to the bacterial multiplication inside the 
intestine causing a hemorrhagic mucous disquamative 
catarrh. Toxic metabolites of Aeromonas species are 
absorbed from the intestine and induce toxemia. 
Capillary hemorrhage occurs in the dermis of fins and 
trunk and in the submucosa of the stomach (Miyazaki 
and Kaige, 1985). Moreover, Austin and Austin 
(2012) reported that it appears that the infection of A. 
salmonicida often starts at the site of injury to the 
epidermis. A haemorrhagic inflammatory process then 
develops between the epidermis and dermis. This red 
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inflammatory zone gradually extends as the infection 
spreads. The breakdown of tissue leads to the 
formation of a central ulcer, which may occur in any 
location on the body surface. In addition, there is 
evidence that proteolytic extracellular products from 
A. hydrophila have the ability to inhibit skin 
antimicrobial peptides of frog (Schadich and Cole, 
2009). 

The postmortem examination revealed that the 
affected O. niloticus showed septicemic lesions 
(congested gas bladder, anterior and posterior kidneys, 
liver, spleen, gall bladder, heart, brain and intestine). 
This come in agreement with result of Rehilka 
(2002);Eissa et al. (2011); Austin and Austin (2012); 
Roberts (2012); Shayo et al. (2012) and Fard et al. 
(2014). The toxic metabolites of Aeromonas species 
induce hepatic cells and epithelia of renal tubules to 
show degeneration. Glomeruli are destroyed and the 
tissue becomes hemorrhagic, with exudates of serum 
and fibrin (Miyazaki and Kaige, 1985). 

Regarding the results of the water analysis, it 
was revealed that all the water parameters were in 
normal range and there was no role to any of water 
parameters in mass mortalities occurrence except the 
elevated water temperature. 

Ling et al. (2003) mentioned that the Vitek-2 
system integrates several advantages that may be of 
clinical interest for routine testing of Gram-negative 
bacilli isolated from the clinical samples: Rapid 
identification (three hrs), a high level of automation, a 
simple methodology and taxonomically updated 
databases. The results obtained by VITEK 2 system 
resembled Aeromonas sobria–Aeromonas veronii 
complex of Chen et al.(2013) except in our strain it 
was negative for lipase, Glu-Gly-Arg-arylamidase and 
also, resembled A. veronii bv. sobria ATCC9071 
except in our strain it was negative for lipase, Glu-
Gly-Arg-arylamidase and Glycine arylamidase and 
positive for citrate. On the other side, the examined 
strain differd from Ị) A. veroniibv. veronii 
CGMCC1.2205 by D-Cellobiose, α-Glucosidase, 
Palatinose, lipase, Ornithine decarboxylase and Glu-
Gly-Arg-arylamidase which was negative in our 
strain. And also by Ala-Phe-Pro arylamidase and L-
Malate assimilation which was positive in our strain. 
ỊỊ) A. hydrophila CGMCC1.2017 differed from our 
strain by H2S production, lipase and L-Lactate 
alkalinization which were negative in our strain and 
also by positive result of citrate, Courmarate and L-
Malate assimilation. ỊỊỊ) A. caviae CGMCC1.1960 by 
its negative results for D-Cellobiose, α-Glucosidase, 
lipase, Glycine arylamidase, L-Lactate alkalinization 
and Glu-Gly-Arg-arylamidase and also by positive 
result for Ala-Phe-Pro arylamidase, D-Mannose and 
citrate. 

In the present study, the total prevalence of A. 
veronii biovar sobria was 86.25% in the four months. 
Nearly similar observation was recorded by Fard et 
al. (2014) who found Aeromonas sobria in about 85 % 
of Goldfish (Carassius auratus) during the fish mass 
mortalities and Das et al.(2013) who identified 
77.78% of isolates from catfish (Clarias batrachus) 
showing the signs of Aeromonas septicemia as A. 
sobria and Eissa et al. (2011) who found 98% of 
examined carp that showed clinical alteration were 
infected with A. sobria and the highest prevalence of 
A. sobria in naturally infected carp occurred in 
summer (70%). while, Sugumar et al.(2002) found A. 
sobriain 60.6% of fingerlings of 
Labeorohita(Hamilton) during the mass mortalities on 
the other side.John and Hatha (2013) also, found 
Aeromonas sobria in 40.57% of examined ornamental 
fishes. 

The results of this study revealed that the highest 
prevalence was observed in July 95% when the water 
temperature was the highest followed by August 91.67 
% and June 86.67% while the lowest prevalence was 
in May 71.67%. This may be due to that outbreaks of 
Aeromonas septicemias and furunculosis are linked to 
a rise in temperature, usually occurring during spring 
and summer (Tam et al., 2011). Increased temperature 
may also lengthen the transmission season, leading to 
a higher prevalence of the disease and to more 
widespread epidemics (Karvonen et al., 2010). 
Furthermore, bacteria might show a greater virulence, 
for instance A. hydrophila has shown a greater 
virulence in largemouth bass (Micropterus salmoides) 
at warmer temperatures because of either reduced 
resistance of the host or to an increased expression of 
virulence factors (Marcogliese, 2008). 

Our results of the pathogenicity test revealed that 
the examined isolate of A. veronii biovar sobria were 
highly pathogenic to O. niloticus that the use ofLD50 
(1.2x108 cells/ml) caused mortalities of 70-35% of I/P 
and I/M groups respectively. These results were in 
agreement with to Iqbal et al. (1999) and nearly 
similar to Eissa et al. (2011) who found that 
experimentally infected black carp and common carp 
with 0.2 ml of 108 cells\ ml of A. sobria by I/P were 
showed mortality rate 70 % and 20-100% 
respectively. 

Regarding molecular biology, Lee et al. (2002) 
declared that sequence similarity between Aeromonas 
species is very high (ca 98–100%), but shows enough 
variability to discriminate among species. 
Confirmation of Aeromonas veronii biovar sobria may 
be obtained by sequencing the16S RNA gene 
(Sreedharan et al., 2011). The sequence analysis 
showed 99% similarity with A. veronii in the existing 
NCBI database. And by constructing a neighbor-
joining tree based on the concatenated sequences the 
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tree revealed consistently, the strain showed 
maximum relation to A. veronii. 

The result of biochemical methods 
(phenotypically) identified our isolates as Aeromonas 
sobria with VITEK 2 probability 98% and the result 
of 16S rRNA gene sequencing (genetically) identified 
our isolate as Aeromonas veronii. These results come 
in agreement with the last edition of Bergey`s Manual 
(Martin-Carnahan & Joseph, 2005) who clarified 
that these A. veronii biovar sobria (HG 8) clinical 
isolates were genomically A. veronii, but 
phenotypically most similar to what we had heretofore 
called A. sobria, Furthermore, the HG 7 
environmental strains (A. sobria)and the HG 8 
(Aeromonas veronii biovar sobria) are phenotypically 
very similar, they are genetically and clinically quite 
different. The same was reported by (Sharma et al., 
2009 and Janda and Abbott, 2010). On the other side 
Austin and Austin (2012) reviewed that A. sobria, 
have been isolated from wild spawning gizzard shad 
(Dorosomace pedianum) in Maryland, USA during 
1987, farmed perch (Perca fluviatilis) in Switzerland, 
tail rot in tilapia (Oreochromis niloticus) in China and 
from mass mortalities among the therapeutic fish 
Garra rufa in Slovakia while A. veronii biovar sobria 
was recovered from epizootic ulcerative syndrome and 
in infectious dropsy in cichlid oscar from India. 
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