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Ultrastructure of the Endocrine Cells
in the Digestive Organs of the
Medaka, Oryzias latipes
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Endocrine cells were observed in the digestive
tracts of the medaka, Oryzias latipes, by light
and electron microscopy. These cells showed
positive staining with lead haematoxylin. Tests
for argentaffin and chromaffin reaction were
negative. Endocrine cells are always found strag-
gled in the mucous epithelium. They have many
secretory granules in the cytoplasm. Five types
of endocrine cells (I, II, III, IV, and V) are iden-
tified by the morphological characteristics of their
secretory granules. In every endocrine cell type,
the basal part directly faces the basement mem-
brane of the epithelium. The apical part of the
type 1V and V cells reaches the digestive lumen,
and microvilli are recognized in the apical cyto-
plasm. The cell membrane of the base and side
often appears hollow and Q-shaped. Tt is suggested
that secretory granules may be released into the
connective tissue or intercellular space by the
emiocytosis.

(Biological Laboratory, Predental Course of Tokyo
Dental College, 18-7, Sugano-4, Ichikawa 272,
Japan)
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Fig. 1. Photomicrograph of the intestinal
mucous epithelium of Oryzias latipes. Lead-
haematoxylin positive cells (arrows) are
seen between columner cells. x 1,400.
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Fig. 2. Apical part of a type-V cell opening
to the lumen equipped with microvilli (Mv).

D, desmosome;
x 10,000.

Sg,

secretory granules.
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Fig. 3. An endocrine cell (Type V) in the in-
testinal mucous epithelium. The cell con-
nects with the basement membrane (Bm).
The cell membrane facing the intercellular
space (Is) forms the Q-shaped invagination
(arrows). Cp, capillary; Nu, nucleus; Sg,
secretory granules. x 14,000.
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Fig. 4. A type-V cell. Bm, basement membrane; Er, rough endoplasmic reticulum; G, Golgi
apparatus; Ly, lysosome; M, mitochondria; Mb, multivesicular body; Nu, nucleus; Sg, secretory
granules. X 13,000.
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A Golgi area of a type-V cell. The
secretory material (arrow) is seen in the
Golgi cistern. Er, rough endoplasmic re-
ticulum; La, Golgi lamellae; Sg, secretory
granules; Va, Golgi vacuole; Ve, Golgi
vesicle. x40,000.

Fig. 6.

Secretory granules of the endocrine cells.
I cell; D, a type-1V cell; E, a type-V cell.
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A, a type-I cell; B, a type-Il cell; C, a type-

% 40,000.
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