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Aquaculture is a fast-growing agriculture sector which aims to produce various aquatic organisms for human 

consumption [1]. Antibiotics can be used in these systems to prevent fish infections, although occurrence of multidrug 

resistant bacterial strains can be observed in aquatic bodies as antibiotics accumulate in the sediments [2]. Heavy metals 

are naturally occurring elements and may be used as growth promoting minerals in fish feed, thus accumulating in water 

and sediments [3]. For this reason, in addition to the trace amounts of antibiotics, the presence of heavy metals may 

promote antibiotic as well as heavy metal resistance and cause pressure in gene selection and spread. These genes encode 

various resistance mechanisms, for instance, modifying enzymes or efflux pumps which may extrude antibiotics or metals 

from the bacterial cell. Resistance genes are often located on mobile genetic elements such as integrons, transposons or 

plasmids which are able to move around DNA or spread among bacteria. Thus, the spread of resistance genes among 

pathogenic bacteria leads to life-threatening infections [4-5]. 

The impact of aquaculture on ecosystem, bacterial composition and occurrence of resistance genes is not extensively 

explored in Lithuania. For this reason, one of the objectives of our project was to evaluate the prevalence of heavy metal 

resistance genes which cause resistance to arsenic, copper, nickel, cadmium, chromium, lead, as well as the spread of 

mobile genetic elements class 1 and 2 integrons in the sediments of Simnas fish farming ponds and fish gut bacteria. 

Dusia and Simnas lakes which are connected with Simnas fishing ponds were also explored, thus possibility of spread of 

resistance genes was evaluated. Experiments were carried out using polymerase chain reaction (PCR) method. The link 

between occurrence of heavy metal resistance genes and heavy metal concentrations was evaluated.  

Results demonstrate that heavy metal resistance genes are not prevalent in the sediments of all tested water bodies. 

One case of chromium resistance gene was detected in the spot of fishery ponds with increased chromium concentration, 

although still below permissible concentration. On the other hand, copper, arsenic, chromium, lead resistance genes were 

detected in bacteria isolated from fish gut, mostly belonging to Stenotrophomonas, Pseudomonas and Aeromonas genera. 

The link between amount of heavy metal resistance genes detected and heavy metal concentrations in the sediments was 

not observed, suggesting that these genes might be natural for tested bacteria. A gene of mobile genetic element class 1 

integrase was observed in one fish gut isolate and abundantly detected in sediments of all water bodies, indicating the 

possibility of resistance genes mobilization.  
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