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ABSTRACT
Infected fish usually suffer from severe bacterial septicemia involving a range of opportunistic
pathogens – Aeromonas sp., Streptococcus sp., Pseudomonas sp., Vibrio sp., etc. Thus  Aeromonas
sp. was isolated from diseased and healthy fish. The strains of  Aeromonas sp. producing cytotoxins,
proteases, S-layers, and aerolysin were commonly known toxins. Aerolysin is the well known and
major virulent protein and one of the best-characterized bacterial pore-forming toxins which has
contributed to spread the pathogenesis in verity of hosts. It is synthesized intracellularly as pre-
aerolysin and secreted extracellulary as an inactive form (proaerolysin) by Aeromonas sp. The PCR
technique was used to assay the detection of specific channel forming toxin, aerolysin gene,
particularly aer1 gene, by using specific genetic markers, in the genome of  Aeromonas sp., responsible
for aerolysin toxins production. The protein is released by Aeromonas as an inactive 52- kDa precursor
called proaerolysin, which is converted to aerolysin by proteolytic removal of C-terminal of this
protein. It was reported that this protein is able to cause damage to the host cell membrane bilayer by
causing pore in cytoplasmic membrane. To ensure the presence of suspected toxin gene, two pairs of
primers were used to detect the toxin in isolates of Aeromonas using PCR technique. In conclusion,
this PCR-based method is rapid, sensitive, and specific for the detection of virulence factors of
Aeromonas sp. It overcomes the handicap of time-consuming biochemical and other DNA-based
methods.
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INTRODUCTION
Aeromonas sp. belonging to the motile Aeromonad
group and an opportunistic pathogen of a wide
variety of hosts1,2 and has been widely studied,
being responsible for wide spectrum of infection
in humans and aquaculture bodies. According to
recent classification, various species of motile
Aeromonas such as Aeromonas hydrophila,
A.bestiarum, A.sorbia, A.veronii, A. jandaei,A.
allosaccharophila have been reported as fish
pathogens3. These organisms are important
pathogens of various fish sp. In last decade, the

disease has caused extensive losses among
populations of cultured fresh water fish in India.
The study of infectious diseases affecting fish
species mainly due to opportunistic and
zoonotically important bacterial fish pathogen
belonging to Aeromonadaceae family and is
associated with several diseases of fish and
caused serious damage in pond –culture4. They
are associated with bacterial hemorrhagic
septicemia (Fig 1), red spot disease, motile
aeromonad septicemia or motile aeromonad
infections.Aerolysin is one of the best
characterized toxins secreted by pathogenic
bacteria and this toxin is encoded by aerolysin*Author for correspondence



759

Journal of Environmental Research And Development Vol. 5 No. 3A, January-March  2011

gene present in verity of Aeromonas sp. which
plays a key role in the pathogenesis of  Aeromonas
infection in fish5. Although the species of motile
Aeromonas producing cytotoxins, proteases, S-
layers, and aerolysin were commonly isolated
from both healthy (avirulent strain) and infected
fish (virulent strain)6,7. It is well known that
disease threats can pose serious economic
problems to any fish farming operation. Disease
outbreaks may cause loss of fish, poor feed

conversions or product down–grading, which
leads to a loss in the revenue. These diseases are
treated generally with antibiotics, they offered
short period of protection and pose the threat of
making pathogens resistant to them by their
repeated use in extended outbreaks. Also, the
limited range of antibiotics available to treat fish
in many areas of the world is a further problem.
The use  of vaccines, combined with good health
management  techniques ,may result  in substantial

disease prevention  and so  production  becomes
more predictable. Vaccines are a preventative
measure as opposed to outbreaks.
These factors led to the present investigations to
find alternative mean.

 MATERIAL   AND   METHODS
Sample collection
The most important lakes and tanks in the district
from fisheries point of view are: (1) Lake
Ramsagar, Ramtek (2) Ambazari Lake, Nagpur
(3) Gorewada Lake, Nagpur (4) Telankhedi Lake,
Nagpur (5) Gandhi Sagar Lake, Nagpur (6)
Mansar Lake, Ramtek. In addition to the above
tanks there are several small perennial tanks at
Katol, Umrer, Bhivapur, Kuhi, Bhojapur,
Bazargaon and Gumgaon, where fish culture has
been undertaken either in public or in private
sector.
The samples of the liver, gill, kidney, heart, and
skin of each of the fish were collected in Stuart
Transport medium (Himedia); this media is used
for preservation and transportation of organisms

from tanks and lakes to the laboratory (Fig. 2a).
The Gram staining, oxidase test, catalase test,
indole production, oxidation and fermentation of
glucose, etc were conducted for the identification
of the strain. Hemolytic activities of Aeromonas
sp.(virulent strain) were detected by testing on
sheep blood agar plate and isolated on  Aeromonas
selective agar. (Fig. 2b) Further, Genomic DNA
isolation and extraction was performed with
Bacterial Genomic DNA Prep. Kit. The positive
reference strains were used from MTCC.
Plasmid DNA isolation
The method for the plasmid isolation and extraction
was performed with Plasmid DNA Minispin-50
Kit (Chromous biotech.) as per description.
Analysis was done of the respective isolates of
Aeromonas sp. obtained by the above defined
procedure. Plasmid DNA concentration was
determined and  further analyzed by
electrophoresis in 1XTBE buffer on 0.8%
Agarose gel.
Total protein estimation by lowry’s method
from bacteria
The method developed by Lowry et al. is sensitive

Fig. 1 : Fish showing hemorrhagic septicemia on skin Aeromonas sp. (a and b)
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enough to give moderately constant value and
hence, largely followed. Proteins can be estimated
by the method as described by Lowry, thus by
hydrolyzing the protein and estimating the amino
acid alone will give the exact quantification.
Standard protein solution (50mg) of bovine serum
albumin is dissolved in distilled water and made
up to 50 ml in a flask.1ml of this solution contains
200mg  protein . Extraction of protein from sample
is usually carried out with buffers used for the
enzyme assay.

PCR condition and amplification
Strains were tested for the presence of the
aerolysin gene by PCR amplification using specific
primers targeting aer1 domain. The primers used
to detect the targeted genes were AH1F 5‘
CAACCTGGACCCTGACAGTT and AH1R
5‘GACAGGGAGGTGGTGGTAGA, which were
designed with using Primer-3 software for
aerolysin gene sequence from NCBI –BLAST
(http://www.ncbi.nlm.nih.gov/) and synthesized
(Sigma) and other primer set were A1
5‘GCCTGAGCGAGAAGGT and A2 5‘
CAGTCCCACCCACTTC8. The PCR assay
was carried out in 0.5 ml micro centrifuge tubes,
with 20.0 µl of reaction mixture consisting of 11.9
µl sterile distilled water, 2.0 µl 10x PCR buffer,
1.6 µl 25 mM MgCl2,  0.8 µl 2.5 mM
deoxyribonucleotide phosphate (dNTP), 10 pmol
of each of the primers (1.0 µl each) and0.5 U of
Taq DNA polymerase (0.5 µl) and template DNA

1.2 µl..PCR amplification included initial
denaturation at 94ºC for 30min, followed by 30
cycles of denaturation at 94ºC for 30 sec.,
annealing of primers at 52ºC for 30 sec. and
extension at 72º C  for 30 sec. A final extension
was carried out at 72º C for 10 min.
Agarose gel electrophoresis
After the PCR assay, the PCR products were
run on 1.2% agarose gel (Sigma) in 1x Tris-
Borate-EDTA (TBE) and stained with ethidium
bromide (0.5µg/ml). About 8 – 10 µl PCR products
were loaded into sample wells for 1 hour and
visualized under UV light transilluminator. Sizes
of the PCR product were determined by
comparison with 100bp DNA ladder (Fig. 3).

Fig. 3 :  Representatives bands for the detection of
aerolysin gene in isolates of  Aeromonas sp. on

1.2% agarose gels.

Fig. 2 (a) :  Samples collected in Stuart Transport
medium (Himedia) for preservation and transpor-tation
of organisms from tanks and lakes to the laboratory and

Fig.  2 (b) :  Colonies of Aeromonas sp. on
Aeromonas selective agar.
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RESULTS   AND  DISCUSSION
As it was mentioned earlier, some of the members
of Aeromonas sp. cause a disease known as
hemorrhagic septicaemia or ulcer disease in fish,
and belong to the most common bacteria present
in aquatic environments throughout the world.
Aeromonas are gram negative rods and their
Morphological, cultural and biochemical charac-
teristics are given in Table 1 and it is known that
pathogenic isolates of these sp. secrete aerolysin,
a pore-forming toxins5, which has contributed to
spread the pathogenesis in variety of hosts, that
able to cause damage to the host cell membrane
bilayer by causing pore formation  in cytoplasmic
membrane, which leads to the lysis of RBCs and
results in hemorrhagic signs on the skin and

internal organs of fish. In Total Protein estimation
by Lowry’s Method from bacteria blue color
developed by the reduction of the
phosphomolybdic –phosphotungstic components
in Folin –Ciocalteau reagent by the amino acids
tyrosine and tryptophan present in the protein. The
colour developed by the biuret of the protein with
the alkaline cupric tartrate are measured in the
Lowry’s method. PCR detection of aerolysin
gene using specific primer set gives approximately
216 bp product in hemolytic strains however,
aerolysin gene was not detected in non hemolytic
strain (avirulant strain). The method is rapid and
sensitive for the detection and identification of
pathogens and diagnosis of diseases caused by
Aeromonas sp. which secrets aerolysin toxin9.

 Biochemical features Reactions Biochemical features Reactions
   Gram-staining - Motility +

ß-hemolysis +
   Mannitol, acid + Growth at
   Indol production + 24ºC +
   Urea hydrolysis – 37°C +
   Esculin hydrolysis + Growth on
   Nitrate reduction + Blood agar +
   Casein hydrolysis + Aeromonas selective agar +
   Catalase + Rimpler-schott Medium +
   Oxidase – H2S –
   Lactose + Methyl red +
   Glucose, acid + ONPG +
   Glucose, gas – Lysine decarboxylase –

CONCLUSION
The said bacteria is naturally found in the intestinal
tract of the fish, and do not cause the disease
under natural conditions10-15. The virulent or
pathogenic Aeromonas sp. has become the most
pathogenic bacteria for major carps. Some strains
of Aeromonas sp. are enteropathogens with
virulence properties, such as the ability to produce
enterotoxins, cytotoxins and hemolysins and/or the
ability to invade epithelial cells16,17. Infection may
produce localized illness, mainly in gastrointestinal
tract, and may affect systemic process. Although
a number of these toxins have been isolated and

biochemically characterized, their roles in the
pathogenesis of Aeromonas infection remain
largely unknown. A positive reaction PCR-based
detection method can be considered as an
indication of the potential pathogenicity of the
Aeromonas isolate under study. Furthermore, the
PCR results obtained either using the BLAST
search of the NCBI database or by the alignment
of the amplicon to the reference sequence8

allowed the determination and identification of
gene and sequence similarity of a given amplicon
and to the complete collection of the Aeromonas
virulence markers in the NCBI databases
(GenBank).

Table 1 :  Morphological, cultural and biochemical features Aeromonas sp. isolates
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In conclusion, these observations suggest that an
evaluation of Aeromonas virulence requires the
assessment of virulence phenotypes. Screening
of aerolysin genes appear to be the most effective
way of detecting and characterizing Aeromonas
virulence factors. Since a significant observation
was found among isolates of Aeromonas sp., only
few of them show aer1 genotype. In assessing
the most important bacteria, for Indian aquaculture,
more consideration has been given to the
organisms that cause the most commercial
damage and the organisms that are the most
difficult to treat or are the most persistent.
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