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Summary. The secondary and primary (mesobronchus) 
bronchi of chicken lung are lined by a typical respiratory 
epithelium: pseudostratified columnar ciliated with 
goblet cells. Up to date, four constituting epithelial cell 
types have been identified: ciliated, mucosecretory, basal 
and endocrine cells. In this study a putative new 
epithelial cell type, the brush-like cell, is described. The 
avian brush-like cells have only been found in the 
bronchial epithelia but never in the gas-exchange areas. 
They are scattered among the other epithelial cells, 
mainly ciliated cells, and their number is extremely low. 
The characteristic morphological feature of these cells is 
an apical protruding cytoplasm with microvilli. This cell 
type is  similar to that found in the lung of some 
mammalian and non-mammalian species. The functional 
role of these cells is not yet clear; they could carry out 
absorptive processes. 

Key words: Brush-like cells, Bronchi, Lung, Chicken 

Introduction 

The first descriptions of the brush cells were 
performed by Rhodin and Dalhalmn (1956) on the rat 
tracheal epithelium and by Meyrick and Reid (1968), 
who observed this new cell type in the alveolar epithelial 
lining of the rat lung, among the type I and I1 
pneumocytes. Later. brush cells were found in the lung 
of other mammalian species (mouse, hamster, pig, 
guinea pig, calf), including man (Luciano et al., 1968; 
Baskerville, 1970; Hanna and Nagata, 1970; Sorokin, 
1970; Weibel, 1973; lnoue and Hogg, 1974; Andrews. 
1974; Allan, 1978; Kennedy et al., 1978; Pastor et al., 
1985; DiMaio et al., 1988, 1990; Ito and Kanisawa, 
1990). In some mammalian species, brush cells are only 
observed in the epithelial lining of conducting airways 
(trachea, bronchi and bronchioles); and in other species 
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(rat, hamster and pig) they only appear in the respiratory 
epithelia, then being called type I11 pneumocytes. The 
different location of brush cells, in the conducting or in 
the respiratory areas, seems to be species-specific 
(Penney, 1988). 

The presence of this cell type in non-mammalian 
vertebrate lungs has only been described in some 
amphibian species (Gomi et al., 1987; Goniakowska- 
Witalinska and Lauweryns, 1991) and reptiles (Gomi, 
1982; Sheuermann and Timmermans, 1982). The 
number of brush cells is extremely low in both cases and 
they have only been found in the respiratory epithelia, 
but never in bronchial-type epithelia. Therefore, they 
have been considered alveolar brush cells or type I11 
pneumocy tes. 

So far, no references on the occurrence of brush cells 
in the avian lung have been reported in the reviewed 
literature. Thus, the aim of the present study is to 
describe this epithelial cell type in the chicken lung by 
means of light and transmission electron microscopy. 

Materials and methods 

Ten specimens of Gallzts gallus (Warren strain), 
ranging in age from 10 days after hatching to cockerels, 
were used. The animals were anaesthetized with ether. 
Their lungs were removed and flooded with fixative. 

Small pieces (lmm3) of the lungs were fixed in 4% 
glutaraldehyde in 0.1M sodium cacodylate and 0.25M 
sucrose buffer, pH 7.2, at 4 "C for 5 h, and postfixed in 
1% phosphate-buffered osmium tetroxide, pH 7.2, at 
4 "C for 2.5h. The pieces were then dehydrated with an 
ethanol series and embedded in epon 812 as usual. 

Semithin, 1 pm-thick,  sections were cut and 
transferred onto glass slides, and the plastic entirely 
removed with sodium methoxide (Mayor et al., 1961) or 
with aged saturated sodium hydroxide in ethanol (Lane 
and Europa, 1965). Deplasticized sections were stained 
with borated methylene blue and then used to select 
areas for electron microscopy. 

For the ultrastructural investigation, suitable 
ultrathin sections were selected, then double stained with 
uranyl acetate and lead hydroxide and examined with a 










