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It was in 1985 that we identified, for the first
time in any vertebrate, 17«,2083-dihydroxy-4-
pregnen-3-one (17«, 203-DP) as the maturation-
inducing substance of amago salmon. Along with
estradiol-178 (E,), which we identified as the major
mediator of oocyte growth, we now have two
known biologically important mediators of oocyte
growth and maturation in female salmonids, E; and
17, 203-DP. It is established that the granulosa
cells are the site of production of these two
mediators, but their production depends on the
provision of precursor steroids (testosterone for E,
and 17a-hydroxyprogesterone for 17a, 206-DP) by
the thecal cells (two-cell type model). Thus,
normal growth and maturation of the oocyte
depend on a high degree of coordination of the
interactions of these cell layers.

Microinjection experiments have revealed that
17a, 203-DP acts at the oocyte surface; specific
172, 205-DP binding was found in cortices pre-
pared from full-grown rainbow trout oocytes. The
early steps following 17a, 203-DP action involve
the formation of the major cytoplasmic mediator
of this steroid, maturation-promoting factor
(MPF). MPF activity, assessed by Hl-histone
kinase activity, cycles during 17«, 2038-DP-induced
maturation of goldfish oocytes; the highest activity
occurs at the first and second metaphase. H1
kinase has been purified from mature oocytes of
carp. Fractions with the highest kinase activity
contained proteins which were recognized by a
monoclonal antibody against fission yeast (S.
pombe) p34°c2 (PSTAIRE).

A steroidogenic shift also occurs in salmonid

testes around the onset of final maturation: from
11-ketotestosterone (11-KT) to 17a, 203-DP. In
vitro studies using different testicular preparations
have revealed that the site of 17, 208-DP produc-
tion is in the sperm, but its production depends on
the provision of 17e-hydroxyprogesterone by
somatic cells. The site of 11-KT production is in
the testicular somatic cell elements.

Recent studies have revealed a role of 11-KT in
spermatogenesis and 17, 203-DP in sperm motil-
ity. A newly developed organ culture system for
Japanese eel testes has proved that 11-KT can
induce the entire process of spermatogenesis, in
vitro, from type A spermatogonia to spermatozoa.
17a, 204-DP injection into salmonids caused an
increase in the percentage of motile sperm, and
raised pH values of the sperm duct. In vitro
incubation experiments have shown that immotile
testicular spermatozoa acquire motility in artificial
sperm plasma at a pH greater than 8.5, which also
elevates cCAMP in spermatozoa. These results
suggest the following sequence for the acquisition
of motility by sperm: gonadotropin induces the
production of 17«, 205-DP which acts to increase
in sperm duct pH which in turn increases cAMP in
sperm allowing the acquisition of motility by
sperm.

In conclusion, we have identified three biologi-
cal mediators of gametogenesis in salmonids.
Further studies on the molecular mechanisms of
the synthesis and action of these steroidal
mediators will certainly provide the basis for a
study of the regulation of gametogenesis in verte-
brates.




