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Table 1. Comparison between type [ and type I of
cutaneous granular glands in Bombina orientalis.

Gland Type | Pype I
Examinatio\Body Slide| Dorsal Ventral Dorsal Ventral

Alcian blue(pH 2.5) — — — _

Periodic Acid Schiff — — + +
Gland Size( zc m) 270 220 190 200
Granule Size( e m) 36 7.5

—, No reaction; +, Weak positive reaction
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Ultrastructural Study on the Cutaneous Granular Glands
in Bombina orientalis Boulenger
Ki Young Kim, Kwan Sun Kim, Myung Jin Moon, and Woo Kap Kim
(Department of Biology, Korea University, 136-701, Korea)

The histochemical characteristics of the cutaneous granular glands and its fine structure of the
Korean fire bellied toad, Bombina orientalis Boulenger, the only species inhabitated in Korea,
were studied with light and electron microscopes.

By the granular size and histochemical properties, the granular glands were subdivided into
two types. The type I glands have small secretory granules (3.6 , m), whereas the type II glands
contain relatively larger granules (7.5 ,m). These two types of glands were simple alveolar
gland, and they were commonly composed of inner glandular epithelial cells and outermost
myoepithelial cells.

By the histochemical reactions, these two secretory granules were not responsed to Alcian
blue, but weakly positive reaction was observed in type | granular glands by the PAS reaction.
And by the scanning electron microscopic observation, external morphology of the opening site
of the gland duct was resembled to the stomata of the plant leaves. Especially the epithelial cells
of the type | glands had fine reticular surface whereas, type Il glands had large vesicular surface.

These types of the glands commonly had larger cavities than those of mucous glands, and
forming the multinucleated unicellulr structure (syncytium) at the glandular epithelial layers.
Secretory granules of these glands were originated from the rough endoplasmic reticulum of the
glandular epithelial cells, and by the maturation level of the granule, morphological diversities
appeared.
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Fig.1. Scanning electron micrograph of the skin of the toad. On the surface of the skin, several cutaneous
protrusions (P) and the openings of the cutaneous glands (G) are distributed. (< 1,750)

Fig.2. Scaning electron micrograph of the two types of the granular glands. The granular glands of this species
are observed similar to the stomata of the plant leaves. By the epithelial cell structure, the opening portions of
granular glands are composed of two types which are the Type I granular glands (G1) and the Type Il granular
glands (G2). (x 3.000)

Fig.3. Photomicrograph of the cutaneous granular gland Type 1 (G1). {x 400)

Fig.4. Photomicrograph of the cutaneous granular gland Type II (G2). {x 400)

Fig.5-12. Electron micrographs of the Type I cutaneous granular glands.

Fig.5. Gland cavity of the Type I granular glands are composed of outer myoepithelial cells (ME} and inner
glandular epithelial cells (GE). {x 5,600)

Fig.6. Electron micrograph of the nucleus (N) and cytoplasm of the myoepithelial cell (ME). In the cytoplasm of
this cell fine fibrous structure appeared. (x 4.500)

Fig.7. Along the myoepithelial cell membrane, numerous small vesicles (arrows) are distributed. DS: desmosome.
[S: intercellular space. (x 14,500)

Fig.8. High electron micrograph of the basal plasma membrane of the myoepithelial cell (ME}. D: dermis layer.
(x 14,000)

Fig.9. In the cytoplasm of the inner glandular epithelial cell, multinucleated masses, so X called, syncytial structure
is observed. Between two nuclei (N) of the cells, cellular boundary does not exist (arrow). (x 5,000)
Fig.10. The rough endoplasmic reticulum (ER) and small electron lucent vesicles (V) are observed near the
nucleus (N). (x 11,200)

Fig.11. The nucleus (N) of the glandular epithelial cell is located at the basal portion, whereas secretory granules
(G) are accumulated at the apical portion. (X 7.000)

Fig.12. The secretory material of the Type I granular glands is round-shaped granules (G) sizd 3.6 ,m in
diameter and has a strong electron density. N: nucleus. (X 14,000)

Fig.13-24. Electron mcrographs of the Type Il cutaneous granular glands.

Fig.13. Glan cavity of the Type Il granular glands also composed of outer myoepithelial cells (ME)} and inner
glandular epithelial cells (GE). In particular, well developed intercellular space (IS) between these two cells are
seen. (X 8,000)

Fig.14. Along the basal plasma membrane of the myoepithelial cell (ME), junctional hemidesmosomes (HD) are
observed. D: dermis. (x 69,000)

Fig.15. High electron micrograph of the desmosome (DS) between the adjacent myoepithelial cells. (x 6,000)
Fig.16. Occasionally, cytoplasmic process (P) of the glandular epithelial cell (GE) which penetrated through the
myoepithelial cells (ME) appeared. (x 4,200}

Fig.17. At the junctional portion between myoepithelium and glandular epithelial cells, small electron lucent
vesicles (V) are seen. (x 13,000}

Fig.18. Higher electron micrograph of the cytoplasmic process (P) of glandular epithelial cell penetrated through
the myoepithelial cells (ME). D: dermis. {(x 30.000)

Fig.19 Electron micrograph of the nuclei of the glandular epithelial cells located at the basal portion. Near the
nucleus (N), cell organells such as mitochondria, rough endoplasmic reticulums and large secretory granules (G)
are seen. (X 4,200)

Fig.20. Similar to the Type I granular glands, glandular epithelial cells of this gland has multinucleated single cell
structure, so-called syncytial structure. N: nucleus. (X 2,800)

Fig.21. Size of the secretory granule (G) of the Type Il granular glands is 7.5 «m. Compare this value to that of
the Type 1 granular glands (3.6 ;. m). Arrows indicate small vesicles attached to the large secretory granules. (x
2.600)

Fig.22. At the basal portion of the glandular epithelial cell, small electron lucent vesicles (V) are seen. these
vesicles seem to be the immature secretory granules. (X 6,400)

Fig.23. Among the immature secretory granules, multivesicular bodies (MB) appeared occasionally. (x 10,400)
Fig.24. Secretory granules are synthesized from rough endoplasmic reticulum (ER) of the glandular epithelial
cells. Limiting membrane of the granule is also originated from this cell organelle. Arrow indicates the secretory
granule connected to the rough ER. (x 20,800)
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