


Fish is a common, widely distributed and cheapest source of protein in the world and has 

been consumed by human since the dawn of civilization. More than twenty thousand 

species of fish are found in this planet and among them, nearly ten to fifteen thousand live 

in fresh water habitat. 

High demand of fish as food and their easy maintenance paved the way for artificial 

production of fish species since the early civilization. With the advancement of science and 

technology and the expansion of global fish market, fish production has increased several 

times with integration of knowledge from a wide range of discipline including nutrition, 

endocrinology, genetics and immunology. The intense rearing of fish through high 

stocking densities, use of artificial feed and fertilizer, application of chemotherapeutic 

agents have not only led to increase the large scale fish production throughout the world 

but also created conditions leading to the physiological stress and an increasing risk of 

disease outbreak (Pillay, 1996; McLean, 1996). 

Over the last few decades, fish industries of mainland of South Asia have been suffering 

from tremendous loss due to a dermal ulcerative condition of fresh and brackish water fish 

characterized by heavy infection and large scale mortalities. This infectious disease has 

spread across the entire South Asia extending from Papua New Guinea in the south east to 

Pakistan in the west and has been named as Epizootic Ulcerative syndrome (EUS) at the 

experts consultation of F AO in Bangkok in 1986 (F AO, 1986). In a regional seminar 

conducted by DFID in Bangkok in the year 1994, the Epizootic Ulcerative Syndrome has 

been redefined as "a seasonal epizootic condition of fresh water and estuarine warm water 

fish of complex infectious etiology characterized by the presence of invasive Aphanomyces 

infection and necrotizing ulcerative lesions typically leading to a granulomatous response." 

(DFID, 1994). EUS is basically a disease of complex nature involving certainly fungal and 

bacterial elements in its later stages, and probably one or more viruses (Chinabut, 1995). 

The affected fish often die due to bacterial septicemia caused by pathogenic aeromonads 

and pseudomonads entering the circulation through haemorrhagic dermal lesions (Qureshi 

eta/., 1995; Saha and Pal, 2000; Mastan et aL 2001 ). EUS was first reported in India in 

the year 1988 in some north-eastern states like Tripura, Meghalaya and Assam and 

gradually spread to other parts of the country resulting in an insurmountable misery to the 

fishing community (Jhingran, 1990; Pradhan, 1992). Since then, it recurs every year in 



winter, mostly during November to February, affecting the fish production of fresh and 

estuarine water system in this region (Routh, 2006). Representatives of Aeromonas sp. 

have been recovered most frequently from the ulcers and various internal organs of EUS 

affected fish in different geographical areas related to EUS outbreaks and their 

reinnoculation studies in healthy fish substantiate the crucial role of Aeromonas bacteria in 

the fish mortalities caused by EUS (Pal and Pradhan, 1990; Chattopadhyay et a/., 1990; 

Karunsagar et al., 1995; Yambot, 1998; Chandrakanthi et al., 2000; Rabaman et al., 2002). 

Aeromonas are ubiquitous, oxidase-positive, facultatively anaerobic, glucose-fermenting, 

Gram negative bacilli that are considered to be a primary and secondary pathogen of 

aquatic and terrestrial animals, including humans (Pin et al., 1996). Aeromonas hydrophila 

has been associated with several disease conditions in fish like dropsy, tail rot, fin rot and 

haemorrabagic septicemia. Aeromonas salmonicida has been reported to cause 

furanculosis, the disease in cultivated fish, particularly salmonids (Austin and Adams, 

1996). 

The use of antimicrobial agents to control fish diseases has a long history. It has been 

widely accepted by aquaculturists for its high success rate, rapid action and easy mode of 

application. Use of antibiotics for the treatment of EUS affected fish is an effective and 

easy means to control the spread of the disease. Several workers have reported and 

recommended the use of antibiotics erythromycin, nalidixic acid, oxytetracycline, 

sulphamethoxazole and sterptomycin for the treatment of EUS. (Jhingran, 1990; Pradhan 

and Pal, 1993; Das 1997; Saba and Pal, 2002). Pradhan and Pal (1993) studied the 

antibiotic susceptibility test and suggested that bactrim and streptomycin could be effective 

in controlling the disease. Saba and Pal (2002) recommended the use of oxytetracycline to 

treat EUS. The emergence of antimicrobial resistance among fish pathogenic bacteria has 

become a serious concern in many fish producing countries. Indiscriminate use of 

antibiotics and other chemotherapeutics in fish farms to prevent fish diseases or as dietary 

supplements has resulted in an increased number of drug resistant bacteria as well as 

resistant plasmids (Huys et al., 2000; Miranda et al., 2003; Nawaz et al., 2006). 

Antibiotics used in the aquaculture remain in the bottom soil or sometimes wash away to 

distant places by water current and may exert selective pressure on microorganisms leading 

them to become resistant to antibiotics. These resistant microorganisms harbour new and 
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previously uncharacterized plasmids containing antibiotic resistant determinants. The 

spread ofR-plasmids harbouring antibiotic resistance determinants appears to contribute to 

the extensive occurrence of antibiotic resistance within the unrelated species. (Krush and 

S0rum, 1994; S0rum, 2006) 

Aeromonas bacteria may carry R plasmids of varied length encoded with genes for 

multiple drug resistance (Roy et al., 2003; S0rum et a/., 2003) and genes for virulence 

factors (Stuber et a/., 2003). R plasmids from fish pathogenic Aeromonas strains can be 

transferred to susceptible species with the transfer of antibiotic resistance determinants 

(Adams eta/., 1998; Casas eta/., 2005) and the factors for pathogenicity (Majumdar eta/., 

2006). Indiscrimate use of antibiotics in the aquaculture to prevent EUS or other 

Aeromonas infections may enhance spreading of antibiotic resistance genes as well as 

virulence factors responsible for pathogenicity. Detection of antibiotic resistance 

determinants in the R plasmids of pathogenic Aeromonas strains isolated from the EUS 

affected fish and their horizontal transfer may give an understanding of the use of 

antibiotics in aquaculture to prevent EUS or other Aeromonas related infections. In 

addition, the presence of virulence factors in the R plasmids may also play a crucial role in 

EUS outbreak. Therefore, the main objectives of the present study are: 

1. Isolation of Aeromonas bacteria from ulcers of EUS affected fish. 

2. Biochemical characterization and identification of isolated bacteria. 

3. Pathogenicity testing of the isolated bacteria on healthy fish. 

4. Detection of extracellular virulence factors in the isolated bacteria. 

5. Cytotoxic effect of bacterial isolates on head kidney cells of healthy fish. 

6. Antibiotic sensitivity assay ofthe isolated bacteria. 

7. Isolation of bacterial genomic DNA and plasmids from bacteria. 

8. Horizontal transfer ofR-plasmids from bacteria to susceptible species. 

9. Detection of toxin genes responsible for pathogenicity in the bacterial genomic DNA 

and R-plasmids of the bacterial isolates from affected fish. 
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