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Scanning Electron Microscopic Study
on the Teleostean Swimbladder

Hideki WaranaBe*, Sinji Nakanara*, Masato Ugnara*;
Shigesaburo Inocuchi® and Toshihiko Ugsama*

The teleosts having the swimbladder are divided into two types : the physostome and
the physoclist. The physostomatous swimbladder opens into the esophagus through the
pneumatic duct. The physoclistous swimbladder is a closed system as it closes the
pneumatic duct during development. In the physoclistous swimbladder, the replacing
gas can only come from the blood. Gas secretion into the swimbladder is associated
with the gas gland drawi'ng its blood supply from rete mirabile, the capillary network
of the bladder wall. ‘ ,

In the present study, the swimbladder epithelium was observed in five species
belonging to the physoclists and in seven species belonging to the physostomes with
scanning electron microscope (SEM). ;

The physoclistous swimbladder epithelium consists of only non-ciliated cells which
have microvilli. In the physostomatous swimbladder, the epithelium consists of non-
ciliated and ciliated cells in the ratio of 1:5 in the order Salmoniformes and non-ciliated
cells in the order Cypriniformes. The physostomatous swimbladder is supplied gas by
the air and gas gland, and the proportion of the gas sources are various in species. In
genus Salmonidae, the gas gland is predominantly poor in development and the
swimbladder is predominantly supplied by swallowing air. The ciliated cells may be
effective for removal of particles present in air. In the order Cypriniformes the
swimbladder gas may be exclusively supplied by the gas gland.
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