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Summary. A battery of horseradish peroxidase- 
conjugated lectins (Con A, WGA and DBA), as well as 
conventional histochemical techniques (PAS, saponifica- 
tion, Alcian Blue pH 0.1, 1, 2.5, chlorhydric hydrolisis, 
neuraminidase, Bromophenol blue, Tioglycollate 
reduction and Ferric-ferricyanide-FeIII) were used to 
study the content and distribution of carbohydrates, 
proteins and glycoconjugate sugar residues on the skin 
and gills of Senegal sole, Solea senegalensis larvae and 
adults. 

During larval development of Solea senegalensis 
(from hatching until day 45 posthatching), epidermal 
sacciform, as well as branchial and epidermal chloride 
cells were unreactive with all cytochemical tests 
performed in this paper. Mucous or goblet cells of the 
corporal skin and gills containing strongly sulphated 
acid glycoproteins were evident on days 15-20 of larval 
development, as well as in epidermal and branchial 
mucous cells of adult specimens, which also contained 
GlcNAc andlor sialic acid. In adult specimen, the proteic 
content was higher in branchial mucous cells than in 
epidermal cells. In larvae, variable amounts of glyco- 
proteins containing sialic acid, GlcNAc, GalNAc, Man 
andlor Glc residues were observed in epithelia1 cells 
and/or cuticle. GlcNAc andlor sialic acid sugar residues 
were only weakly detected in glycoproteins of some 
epidermal and branchial mucous cells of larvae by day 
45, because from hatching until metamorphosis, lectin 
reactions (WGA, Con A and DBA) were negative in 
mucous cells. 
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Introduction 

In fish, the skin is the primary barrier against the 
environment, allowing normal internal phisiological 
function, so its condition is important in many disease 
processes. It serves in the exchange of gases, water, ions 
and large molecules (respiration and osmoregulation) 
and it has a variety of secretory (mucoid and cuticular) 
and sensory (chemo- and neurosensory) functions. The 
mucous or goblet cells produce the mucus which covers 
the body and they are found distributed over the skin, on 
the gills and lining the digestive tract (Roberts, 1978; 
Gona, 1979; Groman, 1982; Sarasquete et al., 1995, 
1996, 1998). The glycoproteins found in mucus are 
either neutral or acid. Neutral glycoproteins stain 
magentalred when subjected to the PAS staining 
procedure, while acid glycoproteins take on a blue 
coloration when the tissue is stained with Alcian Blue 
(AB) pH 2.5. Acid glycoproteins, however, may contain 
either sialic acid (sialomucins) or sulphated esters 
(sulphomucins). Only the sulphated glycoproteins 
continue to stain blue when the pH of AB ranges 
between 0.5 and 1 (Mittal and Banerjee, 1975; Gona, 
1979; Sarasquete et al., 1989, 1996). Mucous or goblet 
cells of Anguilla anguilla, Halobatrachus didactylus and 
Sparus  aurata skin contain glycoproteins rich in 
sialosulphomucins. The absence of 13- and a-galactose 
(Gal), N-acetyl-galactosamine (GalNAc) and a-L- 
fucose (Fuc) glycoconjugate sugar residues were notable 
in cuticle, germinative andtor goblet cells of the skin of 
these species (Illana, 1993; Sarasquete et al., 1998). 

On the other hand, the skin mucus may be important 
in natural defense against parasites and pathogenic 
microorganisms (Fletcher, 1978). Changes in the number 
and dimensions of mucous and chloride cells can be an 
indicator of pathological or inflamatory processes 
induced by the environment (Lemoine and Olivereau, 
1971; Wendelaar-Bonga and Lock, 1992; Lee et al., 
1996a). The sialic acid content has been used to estimate 
the degree of skin mucification in fishes (Arillo et al., 
1979). Moreover, sialitation and sulphation of the 
glycoproteins, components of the mucous cells, may be 


















