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Epidermal Ultrastracture of Pelagic Larvae of the Mudskipper,
Periophthalmus modestus (Gobiidae)

Nobuhiro Suzuki and Kiyoshi Hagiwara

The epidermal ultrastructure of pelagic larvae of the mudskipper, Periophthalmus mod-
estus, was examined by transmission electron microscope. The epidermis is not well
endowed with mucous or granular cells. In the postflexion larval stage, 10 day old, 5.4
mm in total length (TL), the epidermal filament-containing cells are flattened cells in a sin-
gle stratum and have a large number of the cell organelles such as mitochondria, well-
developed Golgi apparatus, highly convoluted lamellar endoplasmic reticula. Intraepithe-
lial blood capillaries which may be used during air-breathing organ respiration, were also
observed. Type I cells of surface epidermis are flat forming in a single stratum. The outer-
most layer is composed of a free surface of Type I cells with numerous microridges. The
middle layer contains several strata of Type II cells. The rather unique thick, special corky
structure of Type II cells is thought to play an important role in thermal insulation and pro-
tection against ultraviolet light for existence out of water. The basal layer comprises of a
stratum of filament-containing cells, generally long and either ovoid or spindle shaped.
Differentiation in the surface layer of the epidermis occurred at 30 day old, 11.4 mm TL.
In the benthic larval stage, 46 day old, 17.5 mm TL, the Type II cells are characterized by
having an large vacuole in the cytoplasm. This vacuole enlarges by the fusion of plasma
membranes of adjacent cells and a considerable number of dense, fibrous bodies aggregate
around the lamellated cisternae of endoplasmic reticula.

These observation suggest that differentiation of the epidermis of Periophthalmus mod-

estus seem to be occur just before migration to the terrestial habit.
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Figs. 1, 2, 3, 4. Ultrastructure of the skin in the postflexion larval stage. BL: basal lamina, M:

mitochondrion, N: nucleus.

Fig. 1. The epidermal filament-containing cells are flattened cells in a single stratum. Note highly
convoluted lamellar endoplasmic reticula (asterisk) are observed in the basal region of the

epidermis.

Fig. 2. Numerous microridges (Mr) developed in the outermost layer of epidermis. Highly convo-
luted lamellar endoplasmic reticula (astrisk) and well-developed Golgi apparatus (arrow



Fig. 3.
Fig. 4.
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heads) are observed in the basal and the surface regions of the epidermis, respectively. The
basal lamina (BL) always being reinforced by granular layer (GL) and underdeveloped
collagenous lamella (CL) in the apical region of the dermis.

Large intraepithelial blood capillary (BC) with its endothelium (et) is clearly seen.

Large number of cristae mitochondriales are seen in the epidermis.
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Fig. 6. Ultrastructure of apical region of the der-
mis in the larval stage of transition to the
benthic life style. The basal layer of the
epidermis (EBC) comprises a stratum of
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Fig. 5.

Ultrastructure of the skin in the larval
stage of transition to the benthic life style.
Note three distinct layers of surface
(ESL), middle (EML) and base (EBL)
are identified in the epidermis. BL: base-
ment lamella.

filament-containing cells. Bundles of col-
lagen fibrils (CL) developed in the der-
mis, and fibroblast (Fb) usually found in
the uppermost layer of the dermis. BL:
basement lamella.
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Figs. 7, 8, 9. Ultrastructure of the surface and middle layers of the epidermis found in larval stage of

transition to the benthic life style. N: nucleus.

Fig. 7. The surface layer of the epidermis is subdivided into two characteristic cell phases, i.e., the
one characterized by having numerous microridges (Mr) in the outermost layer (OML) of a
free surface and the other by having a well-developed convoluted lamellar endoplasmic
reticula in the cytoplasm.

Fig. 8. Cells are characterized by having a well-developed convoluted lamellar endoplasmic reticula
in the cytoplasm. Note microridges of the outermost layer (OML) of the epidermis develop
and ribosomes (R) aggregate around the endoplasmic reticula.

Fig. 9. The peripheral cytoplasm near the plasma membrane is filled with numerous microfilaments
in the middle layer of the epidermis.
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Fig. 11.

Fig. 12.
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11, 12. Ultrastructure of the skin in the benthic larval stage. BL, basement lamella, D,
desmosome.

Perfect epidermal differentiation as found in adult stage. The outermost layer is composed
of a free surface of Type 1 cells (I) with well-developed microridges. The middle layer
contains several strata of Type II cells (1) characterized by having the unique thick and
special corky structure.

Cytoarchitectures of fused Type II cells. Note a number of fibrous dense bodies (f-DB)
gather around the lamellar endoplasmic reticula with a lymphocyte like cell.

Tonofilaments collected around the interdigitation of the epidermis.
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