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SUMMARY

The authors observed the ultrastructure of the granular glands in
the amphibian skin with an electron microscope.

The specimens from the experimental animals (Bombina orientalis,
Bufo bufo gargarizans, Rana nigromaculata and Rana rugosa) were
fixed in 2.5% glutaraldehyde-paraformaldehyde fixative in phosphate
buffer at pH 7. 2 prior to fixation in 1% osmium tetroxide, dehydrated
in graded ethanol and acetone, embedded in Epon 812 mixture, and
sectioned with a LKB-ultramicrotome.

The ultrathin sections were contrasted with uranyl acetate and
lead citrate and observed with a JEOL-100B electron microscope.

The results were as follows:

1. The granular gland in the amphibian skin consisted of the
glandular epithelial and the myoepithelial cells.

2. The epithelial cells of the granular gland in the amphibian skin
consisted of the dark cells but the light cells were also observed in
that of Bombina orientalis.

3. The granular glands of the amphibian skin were in holocrine
fashion.

4. The nuclei of the epithelial cells of the amphibian cutaneous
granular glands were round or oval and showed small and large
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infoldings of nuclear envelope. Heterochromatins were mainly
distributed near the nuclear envelope.

Mitochondria were mainly distributed in the perinuclear portion
and rough-surfaced endoplasmic reticulums were developed in the
cytoplasm but smooth-surfaced endoplasmic reticulums were not well
developed.

5. Secretory granules were round or oval and electron-dense and
less electron-dense granules were observed.

6. The authors infer that the differences in electron density of
the secretory granules in the granular glands of the amphibian skin
are due to difference in the concentrations of secretory substances
as related to the processes of its formation, and that those chemical
components are identical.
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{Bombina orientalis Boulenger), 57 w] (Bufo bufo gargarizans Cantor), 7§ 78 (Raena
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FAF A ALY e A TFE2E FZI] Yk TRk R T3 T (Bombina
orientalis), 578! (Bufo bufo gargarizans), 71 T2 (Rane nigromaculata) 3 274 7
(Rana rugosa)?l o] %z 2 2.5% glutaraldehyde-paraformsaldehvde (pH 7.2)2 19
osmium tetroxides] =3 17§§} % ethanol=z- acetones 2 %’:—’?: Epcn 812 mixture
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EXPLANATION OF FIGURES

Fig. 1. The secretory cells of the granular gland in Bombina orientalis. It shows several
nuclei of the dark cells (D) and two light cells (L). The large electron dense and
the small less dense granules are observed. Lateral secretory cell membranes are
not well observed. X 2,900.

Fig. 2. The dark cell (D) and the light one (L) of the granular gland in Bombina orientalis.
Few organelles are observed in the light cell. X 6,600.

Fig. 3. The dark cell (D) and the light one (L) of the granular gland in Bombina orientalis.
Deep infoldings (i) of the nuclear envelope in the dark cell are formed and splitted
into finger-like forms. Rough-surfaced endoplasmic reticulums are well developed
in the dark cell. X 8,000.

Fig. 4. The basal cytoplasms of secretory cells (SC) and a part of myoepithelial cell (MC)
of the granular gland in Bombina orientalis. The secretory cells have many small
vesicles and well developed rough-surfaced endoplasmic reticulums. It shows several
desmosomes (d) formed between the secretory cells and between the secretory and
the myoepithelial cell. X 5, 300.

Fig. 5. The secretory cell (SC) of the granular gland in Bufo bufo gargarizans. Deep
infoldings (i) of nuclear envelope are formed in the secretory cell. Many small
pinecytotic vesicles (p) in the peripheral cytoplasm of the myoepithelial cell are
shown. X 11,000.

Fig. 6. The secretory granules of the the granular gland in Bufo bufo gargarizans. Those
are round in shape. A part of secretory granular membrane doces not clearly
surround. It seems to show an interrelation between the secretory substance and
the perigranular cytoplasm. X 8,800.

Fig. 7. Four secretory cells (SC) and myoepithelial cells (MC) of the granular gland in
Rana nigromaculata. Many infoldings of nuclear envelope in the secretory cells
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Fig. 8.

Fig. 9.

Fig.10.
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are formed, It is difficult to identify lateral secretory cell membrane. There are
many large electron dense secretory granules in the secretory cells, The basal
infoldings (bi) are well developed to become large alveolar structures. X 3,600.
The secretory cells (SC) and the myoepithelial ones (MC) of the granular gland in
Rana nigromaculata. Several large alveolar structures resulted from basal
infoldings (bi) are shown. X 4,000.

The secretory cell of the granular gland of Rana rugosa. It shows two oval
secretory granules and many mitochodria (m) distributed diffusely in the cytoplasm.
Especially, rough-endoplasmic reticulums are well developed. X 8,800.

The secretory cell of the granular gland in Rana rugosa. There are many oval
secretory granules (sg), and mitochodria (m) distributed diffusely. Microvilli (v) are

shown in the free surface of the secretory cell. X 8,800.
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