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The epidermis of flatworms is thought to be maintained
by cells arising in the parenchyma (1-3). The taxon
Catenulida is the only platyhelminth taxon with docu-
mented intraepidermal mitoses (4). On the other hand, in
the gastrodermis, undifferentiated or proliferating cells are
observed in many taxa of the flatworms (5-12), although
they are not found in the Tricladida (13) and have not been
studied in a number of other taxa of the Platyhelminthes.

There are only fragmentary data on the spatial arrange-
ment of cell proliferation in the epidermis and gastrodermis
in the early ontogenetic stages of flatworms. The question
of particular interest is at which ontogenetic stage the final
localization of stem cells is determined. Comparative data
on mitotic activity during ontogeny are required for better
understanding of tissue evolution in the flatworms.

We studied cell division in intact embryos and larvae of
two polyclad species, Notoplana humilis (Stimpson,
1857) (development with an adult-like larva) and
Cycloporus japonicus Kato, 1927 (development with a
Miiller’s larva). Embryos at the stage of organogenesis
(16 and 11 specimens, respectively) and larvae (9 and 15
specimens, respectively) were examined in series of
stained paraffin sections.

In the embryos of N. humilis during early organogene-
sis, ectodermal mitoses were rare (~0.5 mitoses/embryo);
in late organogenesis and in the larvae no mitotic figures
were found in the ectoderm, with the exception of one
dubious case. In C. japonicus ectodermal mitoses were
observed both in the embryos of all stages of organogen-
esis and in the Miiller’s larvae (~1 mitosis/specimen).
Both in the embryos and the larvae of each species mitotic
figures were absent in the intestine, but occurred in meso-
dermal (mesenchymal) cells.

It has been shown for adult and juvenile polyclads that
cell proliferation takes place in the parenchyma and gas-
trodermis but is absent in the epidermis (14, 15, 11, 12).
The above mentioned and present studies support the
hypothesis that in polyclads the formation of definitive
epidermis is associated with the disappearance of mitotic
cells in the integument, which occurs at different stages of
morphogenesis. The time of this disappearance seems to
depend on the type of development of the polyclad. On
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the other hand, formation of the definitive gastrodermis is
linked with the appearance of mitotic cells in the intestine
upon isolation from the parenchyma.

During organogenesis, ectodermal mitoses are known for
only two turbellarian species, Macrostomum appendicula-
tum (Macrostomida) and Minona trigonopora (Proseriata)
(16, 17). The current study has shown that a polyclad with a
Miiller’s larva maintains mitotic cells in the ectoderm not
only during embryogenesis, but also in the larva. Thus, C.
Japonicus presents the first example of a turbellarian with
ectodermal mitotic activity in the late stages of morphogen-
esis. Since the existence of intraepidermal mitotic cells,
which has been observed only for the Catenulida, may be
considered as a plesiomorphic feature for the plathelminths
(4), the ectodermal mitosis in Miiller’s larvae may indicate
that the Miiller’s larva is plesiomorphic for this character.

Our conclusions can be supported by (a) analysis of the
accumulation of mitotic figures resulting from blocking of
mitoses in embryos/larvae and (b) more precise identifi-
cation of cells as being “mitotic” using a suitable label.
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