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INTRODUCTION

The spermatheca, also referred to as seminal
receptacle, is a small accessory organ that is
one of the characteristic parts of the genital
system of the pulmonates. It is a pear-shaped
blind sac originating from the vagina through a

narrow stem, called spermathecal duct. Its wall
is composed of simple columnar epithelium and
a thin connective tissue sheath. The postulated
functions of the spermatheca which have been
suggested were various such as a sperm storage
function (Kilas, 1960), a sperm activation func-
tion (Els, 1973; Sirgel, 1973 Els, 1974, Stear,
1974) and a sperm degradation-reabsorption
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function (Jong-Brink, 1969; Thomson and Beb-
bington, 1969; Németh and Kovdcs, 1972; Lind,
1973; Hryhiewiecka-Szyfter and Redzinkiak,
1976; Reeder and Rogers, 1979; Rogers et «al,
1980; Kitajima and Paraense, 1983).

The purpose of present study was to investi-
gate the ultrastructures of the spermatheca of
Nesiohelix samarangae in regard to its function.

MATERIALS AND METHODS

Material was a land snail, Nesiohelix sama-
rangae (Pulmonata: Bradybaenidae), the only
Korean species belonging to genus Nesiohelix.
Adult individuals of the land snails were col-
lected at the Kaeui-do, a small island located in
the West Sea of Chungnam province in the
late summer of 1992 and reared under laborato-
ry conditions. They were maintained in a colo-
ny and allowed to mate freely for this experi-
ment. The snails were anesthetized with a mix-
ture of 2% 0.01%
succinylcholine chloride and 0.005% streptomy-

magnesium  chloride,
cin sulfate and dissected under the sterescope
their shells broken. The
spermatheca was removed and
fixed with
dehyde mixture buffered with phosphate buff-
er, postfixed in 1% OsO4 also buffered, dehy-
drated in a graded series of alcohol-acetone

after having
immediately

1% glutaraldehyde-1% paraformal-

mixture, and embedded in Epon 812 mixture.
The ultrathin sections were double satined
with uranyl acetate and lead citrate, and ob-
served with JEM CX I transmission electron
microscope.

OBSERVATIONS AND DISCUSSION

The spermatheca of Nesiohelix samarangae is
thin-walled structure with a large lumen which
is filled with digested or partially digested

sperm and associated materials. Sections of
sperm tails are found throughout the luminal
contents of the spermatheca and spermathecal
duct (Figs. 1, 2).

The sections of the sperm tails indicate that
the sperm of Nesiohelix samarangae has a tail
with a single set of the microtubular system as
a locomotor organelle(Fig. 1). The wall of the
spermatheca is composed of three layers such
as inner most epithelium, median muscle layer
and outermost layer as reported in Sonorella
santaritana(Rogers et al., 1980).

All of the cells consisting of the epithelium
of the spermatheca has a brush border with
microvilli on the apical part facing to the
lumen(Figs. 1, 2, 6~8). Unlike to the epithelial
cells of the spermatheca of Biomphalaria
glabrata (Kitajima and Parasense, 1983), the epi-
thelial cells of the spermatheca of Nesiohelix
samarangae do not have ciliary border on their
luminal surfaces. The lateral protoplasmic
membranes of the epithelial cells contact with
each other by septate desmosomes at the upper
part of the cells (Figs. 1, 6). At the basal part,
the cell membrane deeply infolded so many
times into the above cytoplasm. Because of the
numerous infoldings of the basal lamina into
the cytoplasm, the structure of the basal part
by cell is not distinguishable (Figs. 11, 12).
Therefore, it is a possible postulation that the
epithelial cells may exist in a syncytial ar-
rangement as suggested in Sonorella santariana
{Rogers et al, 1980). The spermatheca may di-
gest the remnant sperm and sperm fluid after
copulation. The epithelium may secrete diges-
tive enzyme to the lumen, or alternally, the
sperm material may be phagocytosed and di-
gested intracellularly in the phagosomes. These
processes may take place simultaneously. These
kinds of postulations on the basis of histochem-
ical and ultrastructural evidences were pre-
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Fig. 1.Lumen(L) of the spermatheca containing the sperms(Sp). The epithelium of the spermatheca
brushbordered with microvilliflMv) has numerous mitochondria(M) in the apical cytoplasm. D:
desmosome( < 5,600)

Fig: 2. Spermathecal duct with a sperm and debris. (x5,600)

Fig. 3. Upper part of the cytoplasm with Golgi apparatus(G) and secretory vesicles(SV). N: nucleus
(x11,000)

Fig. 4. Cytoplasm showing some vacuoles and secretory vesicles. (x11,000)
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Fig. 5. Cells with a oblong nucleus(N) for each in the lower cytoplasm. Numerous infoldings of the plas-
ma membranes form a labyrinth by intertwining. (x8,000)
Fig. 6. Cells showing rich lysosomes(Ly) in the cytoplasm indicate active intracellular digestion. L:

lumen, M: microvilli, D: septate desmosome, GP: glycogen particle, RER: rough surfaced endoplas-
mic reticulum (< 8,000)
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Fig. 7. Epithelial cell showing a extrusion phase. Numerous mitochondria(M) are located in the apical
cytoplasm. L: lumen, Mv: microvilli (x5,600)

Fig. 8. A cell of the spermathecal duct near to the spermatheca is extrud-ing the cellular products. It
seems to be a apocrine secretion. SV: secretory vesicle, Ly: lysosome (x5,600)

Fig. 9. Well developed rough surfaced endoplsmic reticulum(RER) and mitochondria(M) found in the
middle part of the cytoplasm. (x30,000)

Fig. 10. Apical cytoplasm showing the pinocytic vesicle(PV) beneath the microvilli, the multivesicular
bodies(VB) and the glycogen particles(GP). Mv: microvilli (x 30,000)
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Fig. 11. Micrograph showing the labyrinth of intertwining basal plasma membrane(PL), basa! lamina(BL),
and a layer consisted of muscle bundles(Mu) and pigment cells(PC). (x8,000)
Fig. 12. Micrograph of a region taken near to that of Fig. 11. (x8,000)
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Fig. 13. Micrograph showing a overall internal view of the spermatheca except the upper part of the ep-
ithelium(Ep). The epithelium(Ep), basal lamina(BL), medial layer with the muscle(Mu) bundles
and pigment cell(PC), and the adventitia consisted of cells with large vacuoles(V) are arranged
in order. N: nucleus (x5,600)

Fig. 14. Adventitia consisted of the cells with large vacuoles(V) and peripherally located cytoplasm. G:
glycogen particles (x5,600)

Fig. 15. A medial layer of the spermathecal wall. BL: basal lamina, PC: pigment cell (x5,600)
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sented by Jong-Brink (1969) in Biomphalaria
Zlabrata, Németh and Kovdcs (1972) in Helix
tompatia, Reeder and Rogers (1979) in four spe-
cies of Sonorella, Rogers et al. (1980) in Sonorella
santaritana, and by Kitajima and Paraense
(1983) in Biomphalaria glabrata.

In fact, some of the epithelial cells of the
spermatheca and spermathecal duct observed
throughout this study show the cellular extru-
sion activity which may be concerned with the
extracellular digestion (Figs. 7, 8). The many of
the secretory vesicles formed by the Golgi ap-
paratus may fuse together before being extrud-
ed and the type of secretion seems to be
apocrine secretion (Fig. 7, 8).

Some multivesicular bodies encircled by a
single membrane are also found in the apical
portion of the epithelial cells (Fig. 10). Friend
(1969) and Turner ef al. (1975) stated that the
multicellular bodies are formed by vesicles orig-
inating from the Golgi apparatus. They are
supposed to be involved in the digestive process
in the cell as suggested by Friend (1969) and
Cantin e al. (1975). Kitajima and Paraense
(1983) mentioned their view that the mul-
ticellular bodies, arising from the activity of
the Golgi apparatus would contain predonmi-
nantly proteolytic enzymes as well as DNAase,
and possibly lipase, for extracellular digestion
of the sperm material. Reeder and Rogers
(1979)
activity in the spermathecal lumen in four spe-

demonstrated DNAase and protease

cies of Sonorella.

Actually, the apical surface of the epithelial
cell seems to absorb certain material from the
lumen for intracellular digestion. The presence
of the microvilli on the free cell surface, for-
mation of pinocytic vesicles at the base of
microvilli (Fig. 10), and the rich lysosomes in
the cytoplasm support this idea (Fig. 6).

The most of the epithelial cells contain nu-

merous mitochondria tightly packed in the api-
cal region (Figs. 1, 7~9). The next region distal
to the spermathecal lumen is an area with well
developed Golgi apparatus, vacuoles, concentra-
tions of RER, and glycogen particles (Figs. 3, 4,
9, 10). The presence of the above cell organelles
also would be the evidence for a digestive
function of the cells. The next to the above re-
gion is the nuclear zone. The nuclei are oblong
or lobate. Cellular inclusions in this region are
again varied with RER, glycogen particles de-
posited around the nuclei (Figs. 3, 5, 6, 8). Nu-
merous infoldings of the basal lamina of the
cell reach the surrounding area of the nucleus
in some cells (Fig. 5).

The basal region of the columnar epithelial
cells rests on the basal lamina distal to which
is the second major layer of the spermathecal
wall. The second layer that is the medial layer
of the spermathecal wall encircles the sper-
matheca completely just distal to the basal
lamina (Figs. 11, 12). The medial layer consists
of two cell types such as nonstriated muscle
cells and probable pigment cells situated them-
selves above or under the muscle bundles. The
latter contain many darkly stained globules
which are not membrane bounded (Figs. 11~
15). Rogers e al. (1980) suggested that these
cells might be pigment cells embedded in the
connective tissue.

The outermost layer, the adventitia, of the
spermathecal wall which is adjacent to the
above second layer, is consisted of a single type
of cells. As reported in Sonorella santaritana
(Rogers ef al, 1980), each of the cells has cyto-
plasm peripherally to a large vacuole fully or
partially filled with electron dence fine gran-
ules (Fig. 13, 14). The nucleus of the cell is lo-
cated in the peripherally concentrated cyto-
plasm and the remainder of the cytoplasm is
distributed in a thin layer around the large
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vacuole (Figs. 13, 14). Rogers ef al. (1980) sug-
gested that these granules might be glycogen
granules only stored in the connective tissue.

In summary, the ultrastructural evidences ob-
tained from present observations strongly sup-
port the presumptions so far appeared that the
spermatheca is an organ where sperms are di-

gested extracellularly, and certain materials

absorbed into the epithelial cells of the sperma-
theca are further digested intracellularly.
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