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Ultrastructural Studies of Vitellogenesis According to Germ Cell
Development, and Mating Period and Spawning Activity in Female Rapa
Whelk, Rapana venosa (Gastropoda: Muricidae) in the Brackish Water Area

of Seomjin River, Korea
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Abstract

Ultrstructural studies of germ cell differentiation and vitellogenesis in the oocytes of the female Rapana
venosa in the brackish water area of Seomjin River were investigated by transmission electron microscope
observations. In the early vitellogenic oocytes, the Golgi complex and mitochondria were involved in the
formation of glycogen particle, lipid droplets, and yolk granules. In the late vitellogenic oocytes, the rough
endoplasmic reticulum and multivesicular bodies were involved in the formation of proteid yolk granules in
the cytoplasm. However, heterosynthetic vitellogenesis in this species were not observed in vitellogenic
oocytes during oogenesis. A mature yolk granule was composed of three components: crystalline core,
electron lucent cortex and the limiting membrane. As shown in some large gastropods, vitellogenesis in R.
venosa occurred by way of endogenous autosynthesis without heterosythetic vitellogenesis (exogeneous
endocytosis), which are found in the oocytes in bivalves. The mating period and spawning activity were
related with the increases of seawater temperatures and salinities.

Key words : Rapana venosa, Germ cell differentiation, Vitellogenesis, Mating period, Spawning activity
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[Fig. 1] Map showing the sampling areas
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[Fig. 21 Anatomy of the female Rapa whelk,
Rapana venosa, removed from its shell.

A, reproductive organ of female; B,
posterior appendage showing the gonad
and liver. X, Y and Z denote the
section parts for  the study.
Abbreviations: A, anus; DG, digestive
gland; F, foot; MA, mantle; MO, mouth;
OP, operculum; QV, ovary; PA, posterior
SC, stomachal caecum.

2. MAIM = gietn) Chsks M b (Germ cell
differentiation and vitellogenesis)
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Electron microgeaphs of oogenesis of
Rapana venosa (A-F). A, Fibrous connective
tissues and cilia epithelial cells on the
ovarian tissues; B, An oogonium, with a
large nucleus and several mitochondria
in the cytoplasm; C, A follicle cell and

previtellogenic oocyte, with a large
nucleus and several mitochondria in the
cytoplasm; D, Early vitellogenic oocyte
with a large nucleus and a number of
mitochondria, the Golgi complex and a
number of vacuoles; E, Early vitellogenic
oocyte with  well-developed  Golgi
complexes, a number of mitochondria
and vacuoles; F, Early vitellogenic
oocyte with a number of Glycogen
particles in the vacudes and yolk
granules.  Abbreviations: CEC, cilia
epithelial cells; FC, follicle cell; FCT,
fibrous connective tissues; G, Golgi
body; GP, glycogen particles; GR,
granule; M, mitochondrion; N, nucleus;
NU, nucleolus; OG, oogonium; RER,
rough  endoplasmic  reticulum; 'V,
vacuole; YG, yolk granule.
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[Fig. 4] Electron microgeaphs of oogenesis of

Rapana venosa (A-F). A, A late
vitellogenic oocyte and multivesicular
bodies with modifide mitochondrium; B,
Several multivesicular bodies in the
cytoplasm of a late vitellogenic oocyte;
C, A late vitellogenic oocyte, with yolk
granules and proteid yolk granules; D,
A late \vitellogenic oocyte, with a
number of proteid yolk granules and
immature yolk granules, E, A mature
oocyte, with mature yolk granules near
the nucleus; F, A mature oocyte with
mature yolk granules consisting of
crystaline core in the center, electron
lucent cortex and a limiting menbrane.
Abbreviations: CC, crystaline core; ELC,
electron lucent cortex; LM, limiting
menbrane; M, mito- chondrion; MM,
modifide; mitochondrion; MV, multivesicular
body; YG, yolk granule; MYG, mature
yolk granule.
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<Table 1> Effects of the activities of copulations
and spawnings stimulated by some
different conditions of water temperatures

and salinites in the indoor rearing
aquaria
Diffe- Comparis-
rent Different No. of p
s No. of ons of the
Study water | salinities . spawned .
. pairs activities
Period temp. (psu) females
o s R copulated | . ... between
(Date) | (°C) in in the . (individua .
. (Pairs) high and
the aquaria Is)
. low conds.
aquaria
High, High,
153°C | 26.1 psu | Nome (0) | None (0)
17-19
April Low, Low, Unknown
2009 | 14.0°C | 154 psu| None (0) | None (0)
Total None (0) | None (0)
High, High, 4 3
20.6°C | 25.4 psu
25-27 Activity in
May Low, Low, 1 4 HWT-HS >
2009 15.3°C | 15.1 psu LWT-LS
Total 5 12
High, High,
26.1°C | 25.2 psu > 15
17-19 Activity in
June 216"9‘Z’C . SLg’W’ 2 8 HWT-HS >
2009 ; - psu LWT-LS
7 23
Total | piir) | (inds.)

* HWT-HS, high water temperature-high salinity; LWT-LS,
low water temperature-low salinity; Conds, conditions; Inds,
individuals.
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[Fig. 5] Mating by the penis between female and
male Rapana venosa.
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