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Plasma Sex Steroid Hormone and Vitellogenin Profiles
during Ovarian Development of the Wild
Marbled Sole (Limanda yokohamae)
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Aquaculture Research Team, Headquarters for Bioscience and Technology, National Fisheries Research and
Development Institute, Gijang, Busan 619-902, Korea

This study correlated changes in estradiol-178 (Ez), testosterone (T), 17@,20-dihydroxy-4-pregnen-3-one
(DHP), and vitellogenin (VTQG) levels with changes in the gonadosomatic index (GSI) and ovarian histology
during the annual reproductive cycle of the wild marbled sole, Limanda yokohamae. Synchronous oocyte
development occurs in this fish. Ovary maturity was classified into four periods, based on histological
observations: the spawning (December to February), post-spawning (February to April), recovery (May
to August), and vitellogenic (September to November) periods. Seasonal changes in the GSI were inversely
correlated with water temperatures and reflected the degree of ovarian maturity. Plasma VTG levels were
correlated with changes in the GSI, which increased from September to a peak in January, and levels
remained comparatively high until February. Estradiol-174 was at baseline levels (<0.11 ng/mL) during
the spring and summer, and peaked rapidly (1.55+0.445 ng/mL) from October to January. Plasma T and
DHP levels had a similar profile; they rose markedly during the spawning period and remained low (or
were not detectable) from spring through autumn. These data indicate that changes in plsama steroid
hormones and VTG levels are correlated with the annual ovarian activity of the marbled sole. Based on
these results and published reports, it appears that in this species DHP 1s the most important maturation-inducing

steroid and that T is also related to final maturation.
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Fig. 1. Annual changes of water temperature and day length
in sampling place (Dongbu, Geoje) of marbled sole, Limanda
yokohamae.
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Fig. 2. Annual changes of gonadosomatic index (GSI) and
hepatosomatic index (HSI) in female of marbled sole,
Limanda yokohamae. Each value represents the mean+SEM
for seven to twelve samples.



AFA s = ds) 393

S

Fig. 3. Histological changes of ovary in female marbled sole, Limanda yokohamae (x100). A, Section of ovary collected
in the recovery period (July); B, Section of ovary collected in early vitellogenic period (September); C, Section of ovary
collected in the spawning period (January); D, Section of ovary collected in the post-spawning pertod (March); N, nucleus;

Yg, yolk globule.
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Fig. 4. Monthly changes in plasma levels of testosterone (T),
estradiol-178 (E2) and 17w,208-dihydroxy-4-pregnen-3-one
(DHP) during the annual reproductive cycle of female marbled
sole, Limanda yokohamae. Each value represents mean+SEM
for seven to twelve samples. Different letters represent
significant differences (P<0.05).
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Fig. 5. Changes in plasma levels of vitellogenin (VTG) in
female marbled sole, Limanda yokohamae, according to
ovarian development stage. Each value represents mean=:
SEM for seven to twelve samples. Different letters represent
significant differences (P<0.05).
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ZE5, Acentrogobius pflaumi (Baeck et al., 2004), A=Y,
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A= AAFe 2N T5 12 F Parapercis colias (Pankhurst and
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1981), a5 o} Scomberomorus cavalla (MacGregor et al.,
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