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Nutrition and Metabolism of Lactoferrin on Aquatic Animals
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Lactoferrin (LF) is a glycoprotein originated from mammals secretion. In mammals, LF
plays a role in biological functions such as tumor suppression and psycological stress reduction.
Dietary LF also enhances nonspecific defense mechanism and tolerance to stress in fish.
However, no research of its effect on tolerance (o stress and cellular stress event in marine
important species. The aim of this study is to investigate effect of dietary LF on growth, tolerance
to stress and response in heat shock protein 70 family {(HSP70s), which is known as typical
cellular stress event, in Japanese flounder and orange spotted grouper.

Test diets containing four levels (0, 400, 1000 and 2000 mg LI / kg diet) of bovine LF
(97.0% purity) were prepared, and fed to J apanese flounder (11.8 g) for 30 days at 26.7°C. After
30 day-feeding trial, median lethal time (LT after being exposed to 34.0°C (lethal stress test)
and the levels of HSP70s in liver and skin after being exposed to 31.0°C (sub-lethal stress test)
were measured. Significantly higher level of HSP70s was measured in skin collected from the
fish fed the diet with 1000 mg LF supplemented group. The fish fed the diet with 1000 mg LF
supplemented group showed significantly longer LT,, compared to that of 0 mg LF group. In the
sub-lethal stress test, the fish fed 400 and 1000 mg LF supplemented diets showed significantly
higher levels of liver HSP70s compared to that of 0 mg LF group. The fish fed the diet with 1000
mg LF supplemented group showed significantly higher level of skin HSP70s compared to that of
0 mg LF group. These results suggested that dietary L¥F suppleinentation enhances cellular stress
event and confributes tolerance to high temperature stress in Japanese flounder.

In the grouper juvenile (3.0 g), test diets containing four levels (0, 400, 800 and 1200
mg LEF / kg diet) of hovine LF were prepared, and 30-day feeding trial was conducted. Al the
termination of feeding trial, amounts of secreted mucus on body surface were measured. The
fish were exposed to the air for 60 min to examine the recovery from respiratory distress
condition. Furthermore, fish were exposed to low salinity (3.5 ppt) sea water for 0 and 6h. After
low salinity exposure, levels of breﬁmhial HSP70s were measured. Dietary L¥ did not affect
growth parameters of grouper. Recovery rate from air exposure increased with increase dietary
LF supplemented level. Significantly higher levels of branchial HSP70s were measured from the
fish fed the diet with 800 and 1200 mg LF supplemented groups in both ¢ and 6 h exposure,
These results demonstrated dietary LF ennances tolerance i¢ air exposure stress and low salinity

stress together with increasing the level of branchial HSP70s in orange spotted grouper juvenile.
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