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Fish meal is one of the most important essential dietary ingredients in fish. Demand of fish meal in the fish feed
industry is continually increase rapidly more than supply of this. Fish meal production level of worldwide could be reach
the plateau a few years ago, and its recent production level could be decreased below than 600 mt a year. Therefore, for
a long time to replace fish meal in fish feeds, many fish nutritionists have been searching for other protein sources such

as animal protein, vegetable protein, single cell protein etc.

This review will summarize the results from the series of our research on fish meal replacement in fresh water and
marine fish species. 1.

Evaluation of leather meal, meat and bone meal, poultry by-product and soybean meal in common carp. 2. Evaluation of
meat meal, blood meal, feather meal, poultry by-product, squid liver powder, soybean meal, corn gluten meal and
cottonseed meal in rainbow trout. 3. Evaluation of lysine by-product in tilapia. 4. Evaluation of blood meal in Japanese eel.
5. Evaluation of dehulled soybean meal and lysine by- product in korean rockfish. 6. Evaluation of meat meal, blood meal

and soybean meal in parrot fish. 7. Evaluation of squid liver powder and dehulled soybean meal in olive flounder.
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Application of Transgenic Fish Models to Aquatic and Fisheries Sciences
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The ability to modify the genome of complex organisms should be importance not only in gaining new insights into the
knowledge in many biological and biomedical fields but also in providing a quantum leap over traditional selection and
breeding methods by offering the powerful means for productivity enhancement of the farmed animals. In particular, the
generation of novel transgenic fish strains have been believed to offer not only novel options to meet aquaculture or
fisheries needs but also unique vertebrate models in various theoretical researches. Currently a number of transgenic fish
models have been developed in order to provide experimental platforms for theoretical researches. Further, transgenic
manipulation with certain fish species have also been explored to increase efficiency and capacity of farming practice in
aquaculture, to generate novel ornamental fish strains and to develop a sensitive tool for environmental monitoring. In
this presentation, I will introduce our transgenic fish models and discuss their nature and key research needs for future

application of transgenic fish strains to fisheries and aquatic sciences.
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We studied in vitro oocyte steroidogenesis in relation to oocyte development in the greenling, Hexagrammos otakii, a
marine multiple spawner. Vitellogenic and mature oocytes were incubated i vitro in the presence or absence of [PH]-17
a -hydroxyprogesterone as a precursor. The major metabolites were androgens [androstenedione (A4) and testosterone
(T)] and estrogens [17 4 -estradiol (Ez) and estrone (E1)] in vitellogenic oocytes. The metabolism rate of T was lower
in 1.08 to 12-mm oocytes, while that of E2 increased with oocyte size. The endogenous production of T, E2 and 17a
-hydroxy, 20 -dihydroprogesterone (17a208 OHP) was quantified using a radioimmunoassay in the non-precursor group.
The endogenous levels of T and E2 were highest in 1.08 to 1.12 mm oocytes and 17a 208 OHP was produced only in 1.90
to 1.95 mm oocytes. The relationship between oocyte size and steroidogenesis showed that 1.08 to 1.12mm oocytes are full
vitellogenic following induction of the maturation process. Moreover, 17a 20 OHP acts as a maturation inducing hormone

in H. otakii.
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Although Year-round seed production is one of most important technique to be developed in crustacean aquaculture, it
has not been so successful mainly due to the lack of knowledge in reproductive physiology and endocrinology. Recent
development of the omics-level studies using commercially important crustacean species produced numerous nucleotide
sequence information, which is putatively involved in reproductive endocrine system. Computational analysis of those
sequences showed that there exists a great similarity among arthropod endocrine system. They possessed similar
hydrophilic neuropeptides and hydrophobic hormones such as ecdysteroids and juvenile hormone (JH) analogs. This
lecture includes the most updated information about newly identified neuropeptides, biological roles of crustacean JH
analogs, metabolism of steroid hormones, and comparative understanding of crustacean reproductive physiology,. In
addition, its applications in toxicological science and aquaculture industry will be introduced. This information will give us

the fundamental knowledge to produce the high-quality sea food with cost-effective ways.



