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In salmonids, the physiological role of leptin is not completely elucidated. Nonetheless, the
anorexigenic effect of leptin indicates a role in their energy homeostasis. This thesis focuses
on advancing the understanding of the involvement of the leptin system in the regulation of
energy homeostasis and food intake in teleost fish. Furthermore, it examines the question if
adipose tissue is a leptin-producing tissue in fish.

By modulating food availability as well as studying rainbow trout breeding-selected for
different muscle lipid content, the nutritional state was manipulated. By utilizing a range of
homologous analytical tools, including radioimmunoassays for plasma leptin and leptin-
binding protein levels, and quantitative expression analysis (QPCR) of leptin related genes in
vivo and in vitro, the functional links between leptin endocrinology, food intake and
nutritional state were studied.

The results presented in this thesis reveal that the leptin system in salmonids is highly
complex, and that its regulatory response to periods of catabolism may depend on
environmental or physiological conditions. The leptin-induced anorexic state is modulated
during periods of food shortage or fast growth. When fish develop anorexia through high
plasma leptin levels, the breaking of the anorexic state appears not to be due to a decrease in
plasma leptin, but rather that consumption of food decreases plasma leptin.

A disparity between plasma leptin levels and both the gene expression of the leptin receptor
isoforms and plasma leptin binding protein was observed. This indicates that more data on the
protein level are needed to improve our understanding of leptin endocrinology in fish, and to
compliment current knowledge which is mainly derived from gene studies.

The plasma leptin source has not yet been determined in salmonids, although the liver has
been suggested as a main source due to high hepatic lep expression. This thesis demonstrates
that visceral adipose tissue both secretes leptin and expresses the lep gene, supporting a
leptin-secreting role.
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