Japanese Journal of Ichthyology a M O¥ M O
Vol. 22, No. 1 1975 22%1% 19754

= U v T BT B FERE O A S
AMH RE-THE = A

Fine Structure of the Stratum Granulosum in the Pyloric
Caeca of the Rainbow Trout
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The stratum granulosum of the pyloric caeca in the rainbow trout, Salmo gairdneri
Richardson was examined by electron microscopy.

The stratum granulosum was found in two regions; stratum granulosum internum and
externum lying inside and outside the stratum compactum respectively. The two layers are
composed of morphologically similar granule cells which are in an elongated oval or spindle
form, protrude a few cytoplasmic projections from their cell surface and closely appose to the
fibroblasts, and they are connected with each other and/or fibroblasts by desmosomes.

In the fingerlings about 3 weeks after starting on a course of feeding the granule cells,
containing no or a few immature granules, are provided with an oval nucleus located at their
central portion, the comparatively well-developed Golgi apparatus and rough endoplasmic
reticulum, a small number of mitochondria, centrioles, and plentiful free ribosomes.

In the fingerlings about 5 months after starting on a course of feeding the stratum granulosum
internum was composed of the granule cells which mainly contained electron lucent granules
(about 340~450 mu in diameter) with gradations in electron density, and which exhibited about
the same degree of development in cell organelles as those in the fingerlings about 3 weeks after
starting on a course of feeding and frequently contained lysosomes. On the other hand, the
stratum granulosum externum was composed of the granule cells which were packed with electron
dense granules about 600~ 1160 my in diameter and were provided with an eccentrically located
nucleus with occasional deep infoldings, less-developed cell organelles such as the rough
endoplasmic reticulum and the Golgi apparatus, a few mitochondria, and free ribosomes. Forma-
tion of the granules appeared to be closely related to the Golgi apparatus.

In the rainbow trout about one year after starting on a course of feeding the granule cells in
both stratum granulosum internum and externum exhibited about the same ultrastructural
appearance in the degree of development in cell organelles as those in the stratum granulosum
externum of the fingerlings about 5 months after starting on a course of feeding, and the externum
was frequently composed of 2 layers of the granule cells, some of which contained electron lucent
granules (about 340~450 mu in diameter) with gradations in electron density.

The tunica muscularis consists of 1 or 2 layers of internal longitudinal muscular fibers
(tunica muscularis longitudinalis interna), 5 or 6 layers of intermediate circular muscular fibers
(tunica muscularis circularis intermedia) and 4 or 5 layers of external longitudinal muscular
fibers (tunica muscularis longitudinalis externa).

(NK: Gunma Prefectural Fisheries Experimental Station, Shikishima-cho, Maebashi, 371,
Japan. SK: Department of Anatomy, Gunma University School of Medicine, Maebashi, 371,

Japan)
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Fig. 1. Internal and external granule layers from the fingerling about 3 weeks after starting on a course
of feeding. Under the epithelium (EP) of the pyloric caecum longitudinal smooth muscle cells
(SM) -are seen. An internal granule cell (IGC) interposing between fibroblasts contains a well-
developed Golgi apparatus (G), sparse flattened cisternae of the rough endoplasmic reticulum, an
immature granule (gr) and a centriole (arrow). EGC: external granule cell, F: fibroblast, SC:
stratum compactum (internum), TM: tunica muscularis. X 12,700.
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Fig. 2. Internal and external granule layers from the fingerling about 5 months after starting on a coursé
of feeding. An internal granule cell (IGC) closely surrounded by fibroblasts contains a few small
granules, while an external granule cell (EGC) is packed by electron dense granules, F: fibroblast,
LP: lamina propria, SC: stratum compactum (internum). X 9,600.

Fig. 3. An internal granule cell from the fingerling about 5 months after starting on a course of feeding.
The granule cell contains relatively electron lucent granules (about 340~450mu), Golgi apparatus
(G), lysosomes (LY), mitochondria and sparse elements of the rough endoplasmic reticulum.
F: fibroblast, N: nucleus, SC: stratum compactum (internum). x17,800.
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Fig. 4. Internal and external granule layers from the rainbow trout about one year after starting on a
course of feeding. The internal and external granule cells, closely applied to fibroblasts (F), are
packed by electron dense granules. EP: epithelium, LP: lamina propria, MCI: tunica muscularis
circularis intermedia, MLE: t. m. longitudinalis externa, MLI: t. m. longitudinalis interna, N:
nucleus, SCE: stratum compactum externum, SCI: str. comp. internum, TS: tunica serosa. x2,800.

S = X 3 . N -

Fig. 5. A connection between a granule cell and a fibroblast. Both cells are connected with desmosomes

(arrows). x29,700

Fig. 6. External granule cells from the rainbow trout about one year after starting on a course of feeding.
Between an external granule cell (EGC) containing electron dense granules and a fibroblast (F)
another external granule cell is seen, containing electron lucent granules, the Golgi apparatus (G)
and mitochondria. MLI: tunica muscularis longitudinalis interna, N: nucleus. X 16,200.
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