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Introduction

A characteristic feature of the cercarial
stage of trematodes is the presence of the
penetration gland cells in the body. The
number and arrangement of these cells at
this stage is generally constant in a species.
Light microscopic studies by various in-
vestigators, including Takahashi (1929), Ito
and Watanabe (1958a), and Saito (1972),
have been reported on the morphology and
development of cercariae belonging to the
genus Metagonimus. Most ultrastructural
studies on cercariae have dealt with the
body wall or muscle cell. Although some
studies of penetration glands of trematodes
have been reported by Inatomi et al. (1970),
Tongu et al. (1970), Dorsey and Stirewalt
(1971), Ebrahimzadeh and Kraft (1971), and
Erasmus (1972), little attention has been
given to those of the genus Metagonimus.
The present study was, therefore, undertaken
to observe the ultrastructure of penetration
gland cells of Metagonimus takahashii and
M. yokogawai.

Materials and Methods

Cercariae of Metagonimus takahashii and
M. yokogawai were allowed to escape from
their molluscan host, Semisulcospira spp. col-
lected in Hiroshima prefecture. The cerca-
riae were fixed in 2.5 % glutaraldehyde with
phosphate buffer at pH 7.4 for 1 hour, fol-
lowed by post-fixing in 1% osmium tetroxide
solution with phosphate buffer at pH 7.4 for
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2 hours. The specimens were dehydrated
in ethanol series by routine methods and
embedded in an epoxy resin mixture after
passing through N-butyl glycidyl ether. The
spceimens were thin-sectioned with Porter-
Blum and Reichert ultramicrotome and
stained by uranyl-acetate and lean citrate.
Hitachi HS-8 electron microscope was used
for observations.

Results

Cercariae observed in the present studies
possesed seven pairs of penetration gland
cells arranged in the center of the body.
Each cell was elongated and included a
large nucleus (Photo 1, N) near the center
or sometimes near the bottom of the cell.
A nucleolus was clearly seen at the center
of the nucleus in some specimens (Photo 1).
The free ribosomes appeared only in areas
around the nucleus (Photos 1, 7). The major
part of the cytoplasm were occupied by
many electron-dense granules (Photos 1, 4, 8),
other organelles, for example, mitochondria
and Golgi complex, were not visible. These
granules were in contact with the nuclear
membrane at some points. The granules
were various in shapes and sizes and seemed
to be covered by a thin limiting membrane.
The matrix of the granules was finely
granular, of varying electron density, and
was often dotted with very dense areas
(Photo 8). The granules sometimes had
crystal-like structures in the periphery of
the granule (Photo 4, arrows). In some



cases, masses of less-dense granules were
found fused. It was, however, not possible
to classify the gland cells systematically by
granular pattern.

The penetration gland duct was separated
into four groups (Photo 2, PGD) consisting
of an inside group with four ducts and an
outside group with three ducts. These ducts
were surrounded by an outermost basement
membrane and lined longitudinally with a
row of microtubules along the inner surface
of the cell membrane (Photo 3, BM, CM,
Mt). The duct ran toward the head and
opened at the anterior lip of the oral sucker.
The microtubules were sometimes found in
double rows at some areas. The duct was
usually filled up with granules of varying
sizes, shapes and densities (Photos 2, 5, 6).
The granules with an average-dense matrix,
other with a denser point in the center were
common in the duct. Less-dense types ap-
pearing like vacuoles were also located in
the duct.

Discussion

Cercarial gland cells have been studied by
various investigators. Krudenier (1953a,
1953 b, 1953c¢, 1953d), Ito and Watanabe
(1957, 1958a, 1958b), and Yokogawa and
Yoshimura (1958, 1959) have examined
mucoid gland cell which is believed to form
a thin coat surrounding the outer surface of
the body. Some studies have been made on
the penetration glands. In Schistosoma
species the gland cells were differentiated
into the anterior and posterior groups by
their histological and histochemical chara-
cteristics  (Stirwalt, 1963, Stirwalt and
Fregeau, 1966). Two types of gland cells
were also found in Strigeoid cercariae in
which they located anterior and posterior
to the ventral sucker (Bogitsh, 1963). These
cercariae have been examined histochemically
and histologically, but the function of the
gland cell is far from clear. In ultrastructural
investigations of penetration gland cells,
Inatomi et al. (1970), Ebrahimzadeh ez al.
(1971), and Dorsey et al. (1971) have reported
that two types of granules were present in

(59)

313

Schistosoma japonicum and S. mansoni. In
Cercaria longissima, however, only one kind
of granule was packed in the gland (Tongu
et al., 1970). The granules of Metagonimus
cercaria contained one type with a similar
shape and density but the presence of less-
dense area or sometimes less-deese granules
in these cells seemed to suggest that granules
are forming in their areas. This cercaria
has microtubules around the duct as in the
case of S. japonicum and Cercaria longissima
but the shape of granules differed from those
Although the
duct of S. japonicum is separated into two
groups, that of Metagonimus was comprised
of four groups.

in the genus Schistosoma.

Summary

The penetration gland cells of Metagonimus
takahashii and M. yokogawai were examined
by electron microscopy. Seven pairs of
penetration gland cells were present. These
cells contained a large nucleus and were
packed with many electron dense granules
of varying density. Granules were found in
the cytoplasm in various shapes and sizes.
The cell ducts consisted of four groups.
Each inside group contained four ducts and
each outside group three ducts. These ducts
were surrounded by a row of microtubules
running longitudinally along the long axis
on the inner surface of the cell membrane.
Each duct
membrane and opened to the anterior lip of
the oral sucker.

was covered with a limiting
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Explanation of Photos

Photo 1 Penetration gland cells packed with many granules. N : nucleus, PGC : penetration

gland cell

Photo 2 A cross-section of penetration gland ducts consisting of four groups. PGD : pene-

tration gland duct

Photo 3 A cross-section of a part of penetration gland duct showing a row of microtubules.
BM : basement membrane, CM : cell membrane, Mt : microtubules

Photo 4 Showing the granules in some specimens. Crystal-like structures (arrows) are ar-
ranged regularly in the peripheral portion of granules. N: nucleus

Photo 5 A cross-section of penetration gland ducts including many types of granules.

PGD : penetration gland duct

Photo 6 Showing penetration gland ducts with fused materials. PGD : penetration gland

duct

Photo 7 Showing many kinds of electron-dense granules. N : nucleus
Photo 8 Granules with dense areas in the penetration gland cell.
Photo 9 Showing an opening of penetration gland duct. PGD : penetration gland duct
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