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The Fine Structure of Gill Filaments in the Fingerlings of
Rainbow Trout Salmo gairdneri

Norihiko Kimura and Shigeharu Kudo
(Received April 3, 1979)

Gill filaments and Jamellae of rainbow trout fingerlings after 3 or 8 weeks of feeding
were examined by transmission and scanning electron microscopies.

Chondrocytes constituting a cartilaginous rod of gill filaments are roughly oval in shape,
and characterized by enlarged cisternae with rare adhesion of ribosomes. The cells contain
a small amount of flocculent material, which 1s located in the cell periphery and frequently
has communication with the matrix of cartilage. The cartilaginous rods are closely sur-
rounded by a connective perichondrium consisting of a layer of flat perichondrocytes.

The filament epithelium consists of two or three layers of cells of three kinds, i.e.
epithelial, chloride and mucous cells. They are connected with junctional complexes and
desmosomes, and also associated with an extremely small number of intercellular digitation.
The lamellar epithelium also consists of morphologically similar types of cells in one or
two layers. Many epithelial cells are relatively electron dense and somewhat flat but
sometimes roughly oval, with occasional well-developed Golgi complexes. Partial collapse
or degeneration of the cytoplasm in the epithelial cells in the gill lamellae not always
implied their exfoliation.

Chloride cells are generally round in shape and more numerous in the fingerlings 3
weeks after feeding than those in 8-week-old fingerlings. This suggests their occasional
exfoliation from the epithelium. The chloride cells with a network of well-developed smooth
endoplasmic reticulum have a tendency to be more electron dense in the cytoplasm. Flat-
tened chloride cells are more numerous in the 8 week fingerlings than in the 3 week ones,
and they include relatively large numbers of lysosomes and are abundantly detected in the
gill lamellae.

Mucous cells are roughly oval in shape, usually packed with secretory granules, and
oriented externally. Mucous cells are surrounded mostly by cells of other types, having a
little free surface.

In scanning electron microscopic observations, surface ultrastructure of epithelial cells
located in the outermost layer is characterized by branching and anastomosing cytoplasmic
microridges which are about 275m in average width. The free surface of chloride cells
is characterized by dotted appearance, attributable to short cytoplasmic processes which are
about 460 my in average thickness. Mucous cell surface with no granule-discharging signs
is usually smooth but sometimes is dotted with a small number of particles.

(NK: Gunma Prefectural Fisheries Experimental Station, Shikishima-cho, Maebashi 371,
Japan; SK: Department of Anatomy, School of Medicine, Gunma University, Maebashi
371, Japan)
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Fig. 1. A cartilaginous rod in a gill filament. Cartilage cells are roughly oval, with several enlarged
cisternae of the endoplasmic reticulum where the adhesion of ribosomes is rarely seen. The
cisternae contain usually a small amount of flocculent material. The cartilaginous rod is
closely surrounded by the connective perichondrium (CP) consisting of a layer of spindle-shaped
cells.  x3800.

Fig. 2. A part of a cartilage cell. Note communication of the cisternae with the matrix of car-
tilage (arrows). G: Golgi apparatus. x16100.
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Fig. 3. A connective perichondrocyte and the peripheral region of a cartilaginous rod. The peri-
pheral matrix of cartilage is rich in fine filaments. G: Golgi apparatus. MC: matrix of car-

tilage. x7500.

Fig. 4. The connective tissue in a gill filament.

Schwann’s cell. x3300.

MF: A cross-sectioned myelinated fiber. SC:
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Fig. 5. A gill lamella and an interlamellar epithelium in a fingerling 3 weeks after feeding. The
gill lamellar epithelium is composed of one or two layers of cells. A chloride cell (CC) is in
part apposed to the basement membrane. The interlamellar epithelium consists of two or three
layers of cells which are epithelial and chloride cells. The nucleo-cytoplasmic ratio is generally
large in the epithelial cells. x2400.

Fig. 6. A gill lamella consisting of two layers (proximal and distal) of epithelial cells in a finger-
ling 3 weeks after feeding. The lamella is almost completed morphologically: relatively
enlarged intercellular spaces are not seen. The epithelial cells are relatively electron dense.
NL: Neutrophilic leukocyte. x2400.
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