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Comparative risks of resistant microorganisms in the intestinal track of imported

freshwater ormamental fish and cultured marine fish

So Hye Yoon, Lyu Jin Jun®, Young Jin Kim**, Ji Woong Jin***, and Hyun Do Jeong™**f

Fish Immunology Research Centre, School of Biological Sciences, University of Aberdeen, Aberdeen, AB24 2TZ, UK
“School of Marine Biomedical Sciences, College of Ocean Science & Marine and Environmental Research Institute,
Jeju National University, Jeju 690-756, Korea
“*Animal Plant and Fisheries Quarantine and Inspection Agency, Busan 600-016, Korea
““*Department of Aquatic Life Medicine, Pukyong National University, Busan 608-737, Korea

Various antibiotics, that could induce the appearance of resistant microorganisms, have been used for treatment
or prevention of bacterial diseases in marine and ornamental fish. We determined and characterized the level of
antibiotic-resistant bacteria and proportion of multi-drug resistant bacteria in intestinal microflora of both marine fish
cultured in Korea and imported ornamental freshwater fish. For this the bacterial species and resistance to antibiotics
were investigated in intestine of rock bream Oplegnathus fasciatus cultured in Korea and pearl gourami Trichogaster
leeri imported from Singapore to characterise. Although the bacterial species were different, proportions of resistant
bacteria to single antibiotics or multi-drug were higher in intestinal microflora of pearl gourami Trichogaster leeri
imported from Singapore than in rock bream Oplegnathus fasciatus cultured in Korea. These results indicate that various
antibiotics have been being used before trading without measures in the market of asian ornamental fishes, providing

high risks for the emergence of multi-drug resistant bacteria.

Key words : Antibiotic resistant, Ornamental fish, Rock bream
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Fig. 1. Proportion of the isolates obtained from different selective media to the corresponding numbers of normal microflora
in intestinal tract from imported ornamental fish (Pearl gourami) and cultured domestic marine fish (Rock bream).

Table 1. Identification of the bacterial species. Aeromonas, Pseudomonas and Vibrio spp. were determined using selective
media. Enterobacteriaceae were reclassified using API 20E kit, (A) Isolates in intestinal tract of the ornamental fish imported
from Singapore, 2009-2010, (B) Isolates in intestinal tract of the rock bream cultured in Korea.

(A) Species % isolates from intestine (B) Species % isolates from intestine
Citrobacter spp. 42.8 Vibrio spp. 62
Entero- .
. Klebsiella spp. 9 Enterobacter spp. 18
bacteriaceae l ; e Entero- g ‘ ;
Salmonella spp. . bacteriacede erratia spp.
Aeromonas spp. 26 Klebsiella spp. 5
Pseudomonas spp. 12 Unknown 8
Vibrio spp. 23
Unknown 32

91o] ol e} 2o] B Aolek shlof o
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w40 o 2 o)t gk & Aol

W 1§12 0]o] Tek= 35-40%, Em©] WAH[&-2
25~30%, OAS} Cm ] UdH[&-E 10% w]Fkes et
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Proportion of antibiotic-resistant bacteria (%)

Fig. 2. Proportion of antibiotic-resistant bacteria in normal
microflora (TSA with antibiotics / TSA). Isolates in intestinal
tract of the pearl gourami imported from Singapore and the
rock bream cultured in Korea.
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Fig. 3. Prevalence of multi-drug-resistant bacteria in normal
microflora. S means sensitive isolates. R 1~5 shows the
proportion of bacteria resistant to 1~5 numbers of different
antibiotics respectively.
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