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STUDIES ON THE HISTOLOGICAL STRUCTURE OF SWIM
BLADDER AND ULTRAMICROSCOPIC STRUCTURE OF RES-
PIRATORY-EPITHELIUM IN PANGASIUS SUTCHI

Zheng Wenbiao  Pan Jionghua and Liu Wensheng

(Department of Biology, South China Normal University, Guangzhou)

Abstract

The present paper deals with the histological structure of the swimbladder and uliramic-
roscopic structure of mucosa (also called respiratory-epithelium) of an air-breathing catfish,
Pangasius sutchi, of which the swimbladder as an obligatory respiratory organ. The struc-
ture of pneumatic duct of the fish is similar to that of the esophagus, being organized by mu-
cosa, submucoa, muscularis and fibrosa. Formed mainly by goblet and epithelial cells, the
mucosa is stratified, with longitudinal folds. Muscularis consists of well-developed circular
skeletal muscle, especially in posterior part of the pneumatic duct, where the muscle is so well-
developed that it forms a larynx-like structure to regulate the amount of air inlet and outlet
of the swimbladder. The trabeculated swimbladder is composed of three parts; mucosa, col-
lagenic fiber wall and fibrosa. The wall of swimbladder and the respiratory alveoli consist
of collagenic fibers but no muscle fibers are present. The mucosa is a sort of highly vascu-
larized respiratory epithelium with capillaries covering the luminal surface of the respiratory
alveoli. Between the respiratory epithelium and collagenic fibers, there is a relatively thin
layer of loose connective tissue within which fibroblasts, various kinds of white blood cor-
pusles and blood vessels were found.

The respiratory epithelium is a very thin cellular structure, with a layer of simple squa-
mous epithelial cells and the endothelial cells closely connected to the basement of the epithelial
cell. A rather thin basement membrane separates the epithelial cells from the endothelial cells.
Hence, the blood-gas barrier for aerial exchange is composed of epithelium, basement mem-
brane and endothelium. All the squamous epithelial cells are isotypic having T-shaped nuclel
surrounded by endoplasmic reticulum and osmiophil multilamellar bodies. Mitochondria and
Golgi apparatus are seen, often with vacuoles of different sizes. From the apices of the epit-
helium, short microvilli extend irregularly into the alveoli space. The characteristics of the
epithelial cell mentioned above are similar to type I and type II cells of the alveolar epithelium
in mammals. In this paper, the ultramicroscopic structure of endothelial cells, mast cells, and
fibroblasts are also described, and the relations of the swimbladder to aerial respiration are

discussed.

ifey words Pangasius sutchi, Swimbladder, Histological structure, Respiratory epithelium,

Ultramicroscopic structure
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1 Cross section of the anterior pneumatic duct, showing mucosa, X400; 2 Cross section of
the posterior part of pneumatic duct, X45; 3 Cross section of the swimbladder, showing a
part of a vesicular respiratory alveolus with well-vascularized mucosa, X400; 4 Cross section
of the swimbladder wall, showing collagenic fibers, mucosa and fibrosa, X400; 5 Cross
section of the swimbladder through the medial septum, illustrating main artery and vein, as
well as secondary artery X250, 6 Longitudinal section of the medial septum showing main
: artery and its branches, X300
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