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Ultrastructure of Salivary Acinar Cells of the Fowl
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Summary

The morphological differences between mucous cells and sero-mucous cells of
chicken salivary glands which have been classified histochemicaly were examined
with the electron microscope. The anterior submandibular glands were used for
observations of the mucous cells and the anterior lingual, maxillary and angularis
oris glands for the sero-mucous cells. Each salivary gland from 7 White Leghorn
chicks was fixed in ice-cold 1 % OsO, solution buffered with s-Collidine at pH 7. 4.
After 2-3 hours of fixation, the tissue blocks were embedded in Epon according
to the method of Luft ("61). Ultrathin sections were double stained with urany]
acetate and lead citrate, and were examined with a Hitachi HU-11, D-S electron
microscope.

As the mucous cells are filled with a large number of secreting granules,
only a small amount of cytoplasm is present and the nucleus is located at the
basal portion of the cell. A part of low elctreon density in which fine granules
are dispersed and a part of high electron density in which fine granules are
aggregated can be observed in the secreting granule and the latter are aggregated
in a semilunar-shaped mass at one side along the limiting membrane. All of the
secreting granules are enveloped by limiting membranes and there is almost no
mutual fusion until just before their discharg.

The sero-mucous cells are also filled with secreting granules but the large
amounts of cytoplasm are seen in its basal part and amoung the granules com-
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pared with the mucous cells. The secreting granule also has a low electron
density part and a high density part but the form of the latter differs somewhat
according to the variety of the glands. That is, the part of high electron
density in the granules in the anterior lingual and maxillary glands is in the
form of a small mass and is free from the limiting membrane but in the angula-
ris oris glands, it is present in ring form along the limiting membrane. Most of
the secreting granules lose their limiting membranes and in some cases, fuse
with each other. Besides the above, forked mitochondria, concentric arrays of
smooth surfaced endoplasmic reticulum complicated intercellular junctions can be
observed in sero-mucous cells but zymogen granule cannot be observed.

The secreting granules of all cell types are formed in connection with the
Golgi apparatus. Moreover, continuity of the rough surfaced endoplasmic reticu-
lum to the secreting granules formed beforehand can be observed and its content
flows into the latter to enlarge the granules. The discharge mechanism of mucous
granules from both cell bodies is the Kurosumi's type IV extrusion (the previous
eccrine mechanism).

Explanation of Plates

Fig. 1 Acinar cells of the anterior submandibular gland of the fowl. The cytoplasm is filled
with mucous granules (Mg) enveloped by membrane and the nucleus (Nu) is displaced
basally in the cell. The semilunar electron dense area is observed within each
granule. Mucosubstances are liberated from the acinar cells by an eccrine secretion
(Kurosumi’s type IV). L, Lumen. X10,500.

Fig. 2 The formation of mucous granules in the same gland cell. This electron micrograph
suggests the development of mucous granules (Mg) from the Golgi apparatus (G).
Eg, Rough surfaced endoplasmic reticulum. Mi, Mitochondria. X60,600.

Fig. 3 Increase in size of the mucous granule in the same gland cell. A rough surfaced
endoplasmic reticulum (Eg) connects with a mucous granule (Mg) formed beforehand
in the Golgi apparatus, and its contents flow into the granule. Mi, Mitochondria.
%60, 000

Fig. 4 Acinar cells of the anterior lingual gland of the fowl. Mucous granules (Mg) are
accumulated in the upper half of the cell. The mitochondria and rough surfaced
endoplasmic reticulum are well developed among the granules and in the basal portion
of the cell. A small electron dense mass is observed within each mucous granule.
Each granule coalesces into a large mucosubstance. These substances are liberated
by eccrine secretion (Kurosumi’s type IV). Nu, Nucleus. X 14,000.

Fig. 5 Mitochondria having a peculiar shape. Occasionally, very long or distal branching
mitochondrias (Mi) are seen in these cells. X15,900.

Fig. 6 The formation of mucous granules in the acinar cell of anterior lingual gland. The
mucous droplets (Mg) are formed in close relationship with the Golgi apparatus (G).
Mi, Mitochondria. x31,400.

Fig. 7 The same gland cells. Intracellular concentric arrays of the unit membranes (Cm)
and intercellular microvillous structures (MI1) are observed. The cisternaes of rough
surfaced endoplasmic reticulums (Eg) are conspicuously dilated. 55, 900.

Fig. 8 Increase in size of the mucous granule in the anterior lingual acinar cell. The rough
surfaced endoplasmic reticulums (Eg) connect with a mucous granule (Mg) formed
beforehand in the Golgi apparatus, and their contents are fused to mucous products
of the granule. Mi, Mitochondria. X44,400.

Fig. 9 Acinar cells of the angularis oris gland of the fowl. The ringed electron dense area
is observed within each mucous granule (Mg). The secretory products are liberated
by eccrine secretion (Kurosumi’s type IV). L, Lumen. X14,700.
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