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Pung-PungHwang (1988) Ultrastructural study on multicellular complex of 
chloride cells in teleosts Bull. Inst. Zool., Academia Sinica 27(4): 225-233. Ultrastruc
ture of chloride cells in branchial region of teleosts, flounder (Kareius bicoloratus) , 
ayu (Plecoglossus altivelis) , carp (Cyprinus carpio), and tilapia (Oreochromis mos
sambicus) was studied. The chloride cell has an apical membrane in contact directly 
with the outer medium. Generally, two or more neighboring chloride cells share 
an apical pit, forming a multicellular complex. The chloride cells in a multicellular 
complex, differ in their electron density of cytoplasm, development of tubular system 
and cell size. According to the depth of junctions at the apices of chloride cells, 
there are three types of zonular junction, i. e., tight junction, shallow junction and 
leaky junction. Tight junctions occur between neighboring pavement cells or neigh
boring pavement and chloride cells in both freshwater- and seawater- adapted fish. 
Chloride cells in freshwater-adapted fish link each other with shallow junctions, 
whereas chloride cells in seawater- adapted fish form intercellular digitations and 
leaky junctions. Muticellular complexes allow chloride cells to : increase additional 
paracellular pathways with the shallow and leaky junctions. ThIS junctional differ
ence of multicellular complexes of chloride cells between freshwater- and seawater
adapted fish, may be related to the different permeability of ions in the branchial 
epithelia of the two groups of fishes. 
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Since the pioneering work of Keys and 

Willmer (1932) on the morphology of the 
gill of seawater eel, chloride cells have been 
shown to have an important role in the 
osmoregulation of teleosts. Many aspects 
have been concerning about the size and 
nUlnber of chloride cells, ultrastructure of 
mitochondria and tubular system, cytochemi
stry and enzyme activity of Na-K-ATPase 
in chloride cells, and the changes in these 
parameters in chloride cells upon seawater 
adaptation (Shirai andUtida, 1970; Karnaky 

et al., 1976; Thomson and Sargent, 1977; 
Hootman and Philpott, 1979; Foskett et al., 
1981 ). 

Recently, it has been reported that 
following seawater adaptation, Haccessory 
cells" (possibly, an immature chloride cell) 
occur beside chloride cells, forming a multi
cellular complex in the gill, skin and operc
ulum of teleosts (Karnaky and Kinter, 1977; 
Hootman and Philpott, 1979; Sardet et al., 
1979; Foskett et al., 1981; Hwang and Hirano, 
1985; Hwang, 1987). Moreover, it has been 
implied that neither accessory cell nor the 
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