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Objectives: In this study, distribution and susceptibilities of non-fermenting gram-negative bacteria 
sampled from the vicinity of fish farms in Ildırı and Gulluk Bays in Aegean Sea, including those 
responsible for opportunistic infections and improving their resistance against antibiotics were 
analyzed.

Materials and Methods: Biofilm and sea water samples were collected from 24 inshore and 
offshore stations around fish farms between November 2008 and February 2011. The laboratory 
works were performed in Clinical Microbiology Laboratories of Dokuz Eylul University Faculty 
of Medicine. A nonselective isolation medium including % 4 NaCl was used for incubation 
performed at 37°C for 2 days. Identification was done by API 20 NE commercial kit. Antibiotic 
sensitivities to tetracycline and nalidixic acid were tested by CLSI disc diffusion method. 
Their spatial distribution was analyzed with Minitab 14.0 statistical program. In addition, from 
sediment samples, a total of 39 antibiotics belonging to piperacillin, tetracycline AB, sulfonamide, 
quinolone and amfenicol groups were evaluated with LC/MS/MS.

Results: More than 50% of 498 cultivated bacteria were non-fermenting gram-negative bacilli, 
only one percent was flavobacteria and the rest was proteobacteria whose majority were gamma-
proteobacteria including Aeromonas hydrophila and/or A. caviae, Shewanella algae, Vibrio 
alginolyticus and Pseudomonas putida. The majority of alpha-proteobacteria was Sphingomonas 
paucimobilis. Non-fermenting gram-negative bacilli were present in all sample types at every depth 
of each station and in every sampling period. The gamma-proteobacteria were isolated from biofilm 
and sea water samples but not present in UA stations of Ildırı Bay and all Gulluk Bay stations. 
When some of alpha, beta-proteobacteria and flavobacteria species existed in biofilms, others were 
in surface water columns. One third of those bacilli and the most of proteobacteria and flavobacteria 
were resistant to tested antibiotics. Beside all those, it was also found that there were residuals 
of oxytetracycline, flumequine, enrofloxacin, sulfadiazine and sulfamethoxazole in the sediment 
samples.

Conclusion: Most of the cultivated non-fermenting gram-negative bacteria were resistant to those 
tested antibiotics and those which include Photobacterium damselae, Vibrio alginolyticus, V. 
vulnificus, V. parahaemolyticus, Escherichia coli and Aeromonas spp. are capable of infecting fish 
and human beings.

Key words: Bacteria, antibiotics, fish farms, Aegean Sea. 

Acknowledgements: Authors would like to express their gratitude to Turkish Science and 
Technology Council (TUBITAK) for supporting the study within the frame of research project 
107Y225. Thanks also go to the every member of the project whose efforts and contributions were 
crucially important during sampling and lab works. 


