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between lingual gland glycocomponents in quail 
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Summary. A confocal analysis was performed on the 
quail (Coturnix coturnix japonica) lingual salivary 
glands where the carbohydrate chains were studied by 
lectin histochemistry. For this purpose, appropriate 
FITC- and TRITC-conjugates were used for double 
binding also accomplished with sialidase digestion. The 
glycosidic components of the quail lingual salivary 
glands were found to be heterogeneously distributed on 
the different secretory structures as well as on the single 
secretory elements of each adenomere. The rostra1 
portion of the anterior lingual gland was found to only 
secrete neutral glycocomponents, characterized by 
terminal B-galactose, N-acetylgalactosamine and fucose 
residues in contrast to the caudal portion that was shown 
to be extremely heterogeneous and to produce sialylated 
glycoconjugates characterized by the terminal sequences 
sialic acid-B-galactose-N-acetylgalactosamine, sialic 
acid-13-galactose-N-acetylglucosamine, and sialic acid- 
a-N-acetylgalactosamine partly codistributed within 
secretory adenomeres. The posterior lingual gland was 
observed to be the major contributor to the secretion of 
salivary mucins containing sialoglycoconjugates with 
terminal sialic acid residues linked to B-galactose-N- 
acetylgalactosamine or a-N-acetylgalactosamine often 
located in distinct secretory elements. 
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Introduction 

Glycoconjugates are a heterogeneous class of 
macromolecules whose properties are strongly 
influenced by disposition, number and type of glucidic 
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residues exposed on their surface (Montreuil, 1980). A 
variety of glycoproteins have been demonstrated in the 
mammalian major salivary glands. Mucous secretions 
contain 0-glycosylated as well as N-glycosylated 
glycoproteins of high and low molecular weight. The 
monosaccharides present in the glycans main chain are 
N-acetylgalactosamine, N-acetylglucosamine, glucose, 
mannose, L-fucose, D-galactose, and sialic acid. The 
incorporation of sugar moieties into glycoproteins 
involves the sequential action of genetically determined 
sugar transferases; therefore, the differences in 
glycoprotein synthesis by different salivary gland cells 
may result in heterogeneity of the carbohydrate content 
(Tabak, 1995). 

Lectins are sugar-binding proteins or glycoproteins 
of non-immune origin, which agglutinate cells andfor 
precipitate glycoconjugates having saccharides with 
appropriate complementary sequences; accordingly, the 
affinity of different lectins to specific sugars make them 
useful as histochemical probes (Schulte and Spicer, 
1983; Schulte, 1987; Spicer and Schulte, 1988; Menghi 
et al., 1989, 1999; Menghi and Materazzi, 1994; Garrett 
et al., 1996; Hirshberg et al., 1996). 

Avian salivary glands produce a great quantity of 
glycoconjugates (Nalavade and Varute, 1977; Zaccone, 
1977; Suprasert et al., 1986; Gargiulo et al., 1991; Gheri 
Bryk et al., 1992; Menghi et al., 1992) but, compared to 
the corresponding macromolecules of mammals, show 
differences about sugars in the core region of the 
carbohydrate chains (Scocco et al., 1995). 

The present paper is an extension of previous 
histochemical studies on quail salivary glands (Menghi 
et al., 1993) and aims to survey the location of the 
carbohydrate chains and to evaluate the distribution 
patterns as well as the spatial disposition of glyco- 
conjugates in the anterior and posterior lingual glands. 
For this purpose, we performed lectin histochemistry by 
single and double labeling, also combined with sialidase 
digestion and then analyzed the lectin receptor sites 
at Confocal Laser Scanning Microscope (CLSM) level. 














