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Summary. Although protein-carbohydrate interactions 
are supposed to play key roles in cell adhesion, 
signalling and growth control. Their exact role in skin 
physiology has only recently been investigated. The 
endogenous lectins galectin-l and galectin-3 have been 
identified in skin including hair follicles. Here, we 
analyzed the expression and distribution of these 
galectins and their binding sites in C57BL/6 mice during 
hair cycle. The expression of galectin-l and galectin-3 
binding sites was found to be predominantly hair cycle- 
dependent showing some overlapping to the expression 
of galectin-l and -3. The outer root sheath (ORS) 
expressed galectin-l binding sites during anagen IV to 
V1 and in early catagen, whereas galect in- l  was 
expressed from early anagen to late catagen. The ORS 
expressed galectin-3 binding sites during catagen 
transition corresponding to a galectin-3 expression 
during anagen V and catagen. The innermost layer of the 
ORS expressed galectin-3 binding sites during anagen 
V1 until catagen VIII, but galectin-3 during anagen I11 to 
IV and catagen. The inner root sheath (IRS) expressed 
galectin-3 binding sites only in anagen IV but missed 
expression of any of the two galectins. The matrix cells 
expressed galectin-3 binding sites in catagen 11-111 as 
well as galectin-3 during anagen V to catagen IV. The 
present study provides the first evidence for a cycle- 
related expression of both galectin-l and -3 and their 
binding sites during murine hair cycle. 
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Introduction 

Cellular glycoconjugates are potential ligand sites 
for endogenous receptors, thereby being involved in 
morphogenesis and other cellular activities (Gabius and 
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Gabius, 1997). As tools for glycoconjugate mapping 
plant lectins have proven their suitability. The expression 
of plant lectin binding sites in anagen hair follicles has 
been investigated in different species including humans 
(Tezuka et al., 1991; Tsubura et al., 1991; Wollina et al., 
1992; Wollina, 1997). These findings and additional 
s tudies  have suggested a differentiation-related 
expression of complex carbohydrates in hair follicle 
epithelium and their modification in pathological 
conditions like androgenetic alopecia (Ohno et al., 1990; 
Heng et al., 1992). Assigning a potential role for the 
glycan chains of complex carbohydrates in molecular 
recognition, it is essential to document the presence of 
endogenous receptors, i.e. animal lectins (Gabius, 
1997b, 1998; Zanetta, 1997; Kaltner and Stierstorfer, 
1998). Terminal, spatially readily accessible positioned 
13-galactosides and their derivatives are of special 
interest as docking points for endogenous receptors. 
Binding cross-linking of ligands on the cell surface can 
elicit signaling regulating proliferation or secretion of 
mediators (Brewer, 1996; Gabius, 1997%; Kopitz et al., 
1998; Villalobo and Gabius, 1998). Among the families 
of animal lectins, for example the galectins recognize 
such epitopes (Gabius, 1997b; Andr i  et al., 1997; 
Hirabayashi, 1997; Hughes, 1997; von der Lieth et al., 
1998). 

One member of this family, i.e. galectin-l or its 
avian equivalent, has been identified in skin including 
the connective tissue around hair follicles (Oda and 
Kasai, 1984; Catt et al., 1987). In human skin, dermal 
extracellular matrix and hair follicles have been found to 
contain abundant galectin-l. It appeared to be absent in 
basal cell carcinomas and their adjacent stroma (Gabius 
et al., 1990; Santa Lucia et al., 1991; Akimoto et al., 
1995).  Galect in- l  has been localized in the cell  
membranes of keratinocytes of the epidermal basal and 
spinous layers. In epidermal Langerhans cells, galectin-l 
presence was observed in both the cytoplasm and the 
nucleus. In silu hybridization showed gene expression in 
basal and spinous cell layer keratinocytes and dermal 
fibroblasts (Akimoto et al., 1995). These results are in 




















