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Abstract 15 

Nano- and microparticles are promising carrier systems for oral delivery of drugs or 16 

vaccines, particularly in fish aquaculture. However, the mechanisms of uptake, trans-17 

epithelial transport and immune response to nano/micrometer sized particles, or 18 

microorganisms such as bacteria are poorly understood in fish. Here, adult zebrafish 19 

were used to study the uptake of different nano- and microparticles and the 20 

pathogenic bacteria Mycobacterium marinum in the intestine, and their interactions 21 

with epithelial cells and the mucosal immune system. Fluorescent particles or bacteria 22 

were delivered directly into the adult zebrafish intestine by oral intubation and their 23 

localization was imaged in intestine, liver and spleen sections. Zebrafish do not 24 

appear to have M-cells, but both nanoparticles and bacteria were rapidly taken up in 25 

the intestine and transported to the liver and spleen. In each tissue, both bacteria and 26 

particles largely localized to leukocytes, presumably macrophages.  27 
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