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Electron Microscopic Study on Intestinal Epithelium of
Marine Teleost, Acanthogobius flavimanus with
Reference to the Adaptive Functions

Nobuhiro Suzuki

Ultrastructural characters in the intestinal epithelia of adult specimens of the marine teleost, Acantho-
gobius flavimanus were descrived. The epithelia are composed of a single stratum of columnar cells
with a striated border and typical goblet cells. The plasma membranes do not show complex inter-
digitations between the neighboring cells, while the developed endoplasmic lamellar structure are found
infra-nuclear region. The lamellar structure is composed of the parallel plasma membranes at a distance
of about 200 A each other and is assumed to be involved in the regulative mechanisms of concentration
of salts and/or water transport. ~Carbohydrates, protein and fats are hydrolyzed in the digestive tract
with the released hormones of endocrine cells and are absorbed into the epithelial cells of the antero-
median intestine, but the absorbable fats do not be stored in the epithelial cells as fat droplets. And
then the rectal epithelia ingest protein molecules with the cell function of active pinocytosis. In addi-
tion, the present study demonstrated the occurrence of agranular and granular hemocytotic cells in the
both columnar epithelia and sub-mucosal layer of the intestine. These hemocytotic cells are distinguish-
able nine cell types in the ultrastructural characteristics and may play the crucial immno-defense func-
tions in the intestine.
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Fig. 1. Antero-median intestine composed of a
single stratum epithelial cells and goblet
cells (Go). The plasma membranes do
not show complex interdigitations be-
tween the neighboring cells, but desmo-
somes (D) occur sporadically. Mv: mic-
rovilli, N: nucleus.

Figs. 2, 3, 4.

Apical portion of the epithelial cell in the antero-median intestine. The border facing the intestinal
lumen tightly microvilli covered with glycocalyx substance of fuzzy form (F). The junctional
complex consisting of zonula occluden (ZO), zonula adheren (ZA), intercellular space (InS) and
desmosome (D) having interposal layer (InL), and the delicated felt work of fine filaments are found
in the terminal web. Small invaginations of the intermicrovillous plasma membranes and the coated
vesicles (CV) are seen in the terminal web. Numerous mitocondoria (M), lysosome-like bodies
(Ly) and rough-surfaced endoplasmic reticula (tER) are concentrated in the apical cytoplasm
beneath the terminal web. Ps: phagosome-like body.
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Figs. 5, 6,
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Nuclear or infra-nuclear regions of the epithelial cells in the antero-median intestine. Near the
nucleus (N) contained abundant heterochromatins can be observed the lamellar structure (ler)
composed of the parallel plasma membranes at a distance of 200 A each other, and the cavity
contained densely homogenous materials. Free ribosomes (R) and mitochondoria (M) are abundant
in the cytoplasm. The junction (arrow head) of a lamellar structure with the plasma membranes
and desmosomes (D) bounded in microfilaments (Mf) can be seen. Numerous coated vesicles
(CV) can be seen near Golg apparatus (G).
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Fig. 8. Nuclear region of the epithlial cell in the antero-median intestine. The lamellar structure changes into the
vesicular one (*) in the epithelial cell having the nucleus (N) containing meager heterochromatins.
Rough-surfaced endoplasmic reticula (rER) and microfilaments (Mf) are also seen in the cytoplasm.

—118—




7 EE LA ORI E

Fig. 9. Basal portion of the epithelial cell in the antero-median intestine. The lamellar structure develops and
many mitochondoria (M) are concentrated near the lamellae. The lamellae connect partially (arrow head)
with the basement membrane (BM).
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Figs. 10, 11, 12.  Goblet cells (Go) embeded between the columnar epithelia. Many secretory granules, surfaced
endoplasmic reticular (rFR), free ribosomes (R) and mitochondoria (M) are found in the goblet
cells. Golgi apparatus (G) with Golgi vacuoles (CVa) develops and the single membrane
structure contained filamentous materials is clearly seen. Desmosomes (D) are found in the
plasma membranes between the goblet cell and the epithelial cell. Mature goblet cells passes
through the intercellular spaces of the adjacent cells and then the filamentous materials are
released into the lumen.
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Fig. 13. Agranular (Typel cell) and granural (Type IV cell) hemocytotic cells found in the columnar epithelial
cells. Type I cell resembled the active plasma cell is characterized by having the developed cystern of
rough-surfaced endoplasmic reticula (tER) and the nucleus abounding with heterochromatins (Hc).
Type I cell connects usually with the basement membrane (BM). Type IV cell (GgH) scattering in the
epithelia contains abundant glycogen granules in the cytoplasm. M: mitochondoria, V: vacuole. Aster-
isk indicates a autophagosomal body.
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Fig. 14. Agranular hemocytotic cells (Type Il and Type III cells) found in the columnar epithelial cells. Type Il
cell located near the basement membrane (BM) resembles the mactive plasma cell. Type IIl cell
elongates the pseudopodia (arrow head). Ggh: Type IV cell, M: mitochondoria, N: nucleus, R: free
ribosomes, rER: rough-surfaced endoplasmic reticula, sER: smooth-surfaced endoplasmic reticula.

At oM O KENERTH S (Fig 15). ZOMBOMEEICEERD MKk EE 0. 1-
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Fig. 15. Granular hemocytotic cell (Type V cell) found in the columnar epithelial cells contains heterophagosomes
(arrow head). GH: Type VI cell, He: heterochromachin, M: mitochondoria, N: nucleus.

Fig. 16. Granular hemocytotic cell (Type VI cell) found in the connective tissue of submucosal layer. Type VI
cell (GH) wandering between the columnar epithelium and the submucosal layer contains many lysosomal
bodies (Ly) and granular cells becoming larger to join each other (arrow heads). M: mitochondoria.

Fig. 17. Granular hemocytotic cell (Type VII cell) found in the connective tissue of submucosal layer. Type VII
cell characterized by having granular bodies containing crystal-like particles in the cytoplasm resembles
the eosinophil. N: nucleus.

Fig. 18. Granular hemocytotic cell (Type VIII cell) found near the blood capillary. Macrophage like Type VIII
cell elongates the pseudopodia. BE: endothelium of blood capillary, N: nucleus, rER: rough-surfaced
endoplasmic reticula.
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Fig. 19. Agranular hemocytotic cell (Type IX cell) wandermg in the connective tissue of submucosal layer.
Macrophage like type IX cell elongates the pseudopodia. BL: basement lamella, ER: endoplasmic
reticula, Ly: lysosome, N: nucleus, R: free ribosomes, V: vacuole.
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Figs. 20, 21. The columnar epithelial cells in the posterior intestine. Undeveloped lamellar structures (arrow
head) running parallel to the rough-surfaced endoplasmic reticula (fER) and numerous mitochondoria
(M) are seen near the nucleus (N) and the basement membrane(BM). V: vacuole.
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Figs. 22, 23, 24.

R

Protein absorption in the epithelial cells of the posterior intestine. Vigorous pinocytotic
invaginations (arrow head) in intermicrovillous plasma membranes and numerous coated vesicles
in the terminal weh are seen. Felt works of microfilaments (Mf) are also found in the terminal
web. Numerous lysosome-like bodies (Ly) and the vacuoles (V) becoming larger to join each
other (arrow head) are concentrated infra-nuclear portion of the epithelia.
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Fig. 25. Developed Golgi apparatus (G) with Golgi vacuoles (GVa) and lysosomal bodies (Ly) infra-nuclear regions
of the epithelium. RB: residal body. Asterisks indicate autophagosomes.
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