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After hatch out in freshwater (FW), salmonid alevins spend in FW up to juvenile stage
and then migrate towards the ocean (SW). Attaining maturity in SW, they re-enter their
natal river for spawning. The life cycle of many salmonid species thus undergo various
physiological challenges. Most of these challenges underlying the migration in salmonids
are regulated by pituitary hormones. Therefore, the present study was carried out to

examine the cytological features of pituitary cells in chum salmon.

Chapter 1: High population density of juvenile chum salmon decreased the number and sizes
of pituitary growth hormone cells.

Chum salmon juveniles held in high population density were apparently smaller than
those in medium and low population density. The effects of high population density on
pituitary growth hormone (GH) cells were examined in juvenile chum salmon using
immunocytochemical and in sitw hybridization techniques. The ratio of GH-
immunoreactive (ir) area to whole pituitary was almost constant in all of the high, medium
and low population density groups, although the number and sizes of GH-ir cells were
decreased in the high population density group. Image analysis of GH-ir cells indicated the
presence of a population of heterogenous cells, in which medium or rather strongly stained
smaller cells and weakly stained larger cells as extremes. The medium or rather strongly
stained smaller cells were predominated in the high population density group, while weakly
stained larger cells in the low population density group. /n situ hybridization study showed
somewhat different distributions and intensities of hybridization signals for mRNAs encoding
GH I and II precursors. The area showing signals for GH II mRNA in the high population

density fish was significantly smaller than those in the medium and low population density



fish. In contrast, the sizes of areas showing signals for GH I mRNA did not differ among
the groups, although the intensity was slightly higher in the high population density fish.
These results indicated that high population density decreased the number of weakly
immunoreactive larger GH cells, and also suppressed expression of the gene encoding GH II

precursor, which may result in retarded somatic growth.

Chapter 2: Immunocytochemical analysis of pituitary cells in pre-spawning chum salmon.

To examine the cytological features of different pituitary cells, pituitary sections were
immunostained using antisera against homologous hormones in pre-spawning chum salmon
(Oncorhynchus keta) caught from the Ishikari Bay (SW) and Chitose river (FW) in October,
1996. Immunoreactivity and cell sizes of growth hormone (GH), prolactin (PRL),
somatolactin (SL) and gonadotropin (GTH I and II) cells were measured by a computer-aided
image analyzer. Frequency distributions of cell populations were analyzed using a Gauss
model. GH-immunoreactive (ir) cells had significantly stronger immunoreactivity with
enlarged cell sizes in freshwater (FW) fish than in seawater (SW) ones of both sexes. PRL-
ir cells also had significantly stronger immunoreactivity with enlarged cell sizes in FW fish
than in SW animals of both sexes. Frequency distributions revealed that almost all PRL-ir
cells were strongly immunoreactive in FW fish of both sexes. Immunoreactivity of SL was
significantly stronger with enlarged cell sizes in FW fish than in SW ones of both males and
females. In addition, greater numbers of strongly stained SL cells were seen in FW animals
than in SW ones. These results indicated that PRL and SL cells were stimulated in FW
animals regardless of sexes for osmoregulation as well as final maturation. GTH I-ir cells
had significantly stronger immunoreactivity with reduced cell sizes in FW fish of both sexes.
Moreover, almost all GTH I cells were strongly stained in FW animals compared with SW
fish. Conversely, GTH II-ir cells had significantly stronger immunoreactivity with enlarged
cell sizes in freshwater (FW) ones of both sexes. Besides, greater numbers of GTH II cells
were strongly stained in both FW males and females. These results suggest that GTH II
cells were activated with much higher translational activity than secretory activity, while

GTH I cells were less potent during spawning migration in salmonids.

The present study concluded that, pituitary GH cells in juvenile salmonid were
specifically affected by high population density that reduced secretory activity of GH cells
and suppressed the total expression of GH II gene, resulted in retarded somatic growth. In
pre-spawning salmonid, PRL and SL cells were stimulated in FW animals than SW ones for



osmoregulation as well as final maturation. However, GTH II cells were activated with
much higher translational activity than secretory activity, while GTH I cells were less potent

during spawning migration in salmonids.
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