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Summary. Earlier morphological studies of the 
epithelial structure in the semicircular canals of 
mammals have focused on the sensory cells of the crista 
ampullaris. This report draws attention to the fact that 
there exist at least seven further cell types in the 
horizontal ampulla walls of pigeon with various 
functions; the role of ion- and H20-transporting 
epithelial cells is dealt with here in detail. While the dark 
cells appear to play a decisive role in the regulation of 
ionic composition, the cells in the planum semilunatum 
may transport H 2 0  and assist in the regulation of 
endolymph volume. In addition, protein-secreting 
structures are located in the apical region of the cells of 
the planum semilunatum. The question whether the 
proteins are dispersed in the endolymph or contribute to 
cupula formation remains unclear. The morphology and 
possible functions of these two cell types are discussed 
on the basis of electron microscopic results. 
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Introduction 

Earlier electron microscopic studies on the ampulla 
in the inner ear of various species focused on the sensory 
cells, their functional relationship to the cupula and the 
associated physiological problems (Wersall, 1956; 
Engstrom, 1960; Flock, 1965; Kimura, 1966; Werslll 
and Bagger-Sjoback, 1974; Watanuki and Schuknecht, 
1976; Trevisi et al., 1980; Hunter-Duvar and Hinojosa, 
1984; Goldberg, 1991; Ross, 1993). Little attention was 
given to the morphology and function of the epithelial 
cells that lie outside the sensory epithelium. The findings 
from these previous studies demonstrate the existence of 
a pseudostratified epithelium consisting of several cell 
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types (Bairati and Iurato, 1960; Dohlman and Ormerod, 
1960; Dohlman, 1964, 1965; Kimura, 1964, 1969; 
Iurato, 1967; Nakai and Hilding, 1968; Ishiyama and 
Keels, 1971; Hunter-Duvar and Hinojosa, 1984; 
Igarashi, 1989; Becerra and Anadon, 1992, 1993). Thus, 
in addition to the sensory cells, there exist for example 
supporting cells, transitional cells, so-called dark cells 
and the cells of the planum semilunatum. It  has been 
postulated that these cell types, particularly the dark 
cells and the cells of the planum semilunatum, are 
instrumental in the generation of endolymph in the 
semicircular canals, in the regulation of the specific 
ionic composition and in the maintenance of 
homeostasis (Bairati and Iurato, 1960; Dohlman and 
Ormerod, 1960; Dohlman, 1964, 1965; Kimura, 1964, 
1969; Iurato, 1967; Nakai and Hilding, 1968; Ishiyama 
and Keels, 1971; Cornford and Barajas, 1980; Igarashi, 
1989; Becerra and Anadon, 1992,1993). 

Histochemical evidence of the existence in these 
cells of Na-K-ATPase, H+-ATPase and further ATPases, 
carbonic anhydrase, Na-K-Cl-cotransporter (NKCCI), 
Cl-/HCOg--exchanger and special lectins, supports the 
hypothesised H20- and ion-transporting function (Ishii 
and Nomura, 1968; Mees, 1983; Yoshihara and Igarashi, 
1987; Spicer et al., 1990; Sugiyama et al., 1991; Marcus 
et al., 1992, 1993; McGuirt and Schulte, 1994; Schulte 
and Steel, 1994; Crouch et al., 1997; Stankovic et al., 
1997). 

Despite the importance of these functions for 
endolymph homeostasis, the associated electrical 
properties of the sensory cells, and the mechanical 
behaviour of the cupula and cilia, there is a lack of 
systematic electron microscopic examination of the dark 
cells and the cells of the planum semilunatum. The 
present study was intended to complement these earlier 
findings using transmission electron microscopic 
techniques. This provides a new basis for a functional 
interpretation of these cells. 

It was for the following reasons that we chose the 
pigeon as experimental model: a) Preparation of the 
horizontal ampulla in this species is achieved without 




























