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Summary 

Basement membrane zones are specialized sheets - like arrangements of extracellular matrix proteins and glycosaminoglycans, 
and act as an interface between parenchymal cells and support tissue. They separate epithelium, endothelium, muscle cells and 
Schwann cells from adjacent connective tissue stroma, and also from a limiting membrane in the central nervous system. They are 
involved in several cellular and biological processes, including adhesion, migration and cellular differentiation. 

Basement membranes have five major components: collagen type IV, laminin, heparan sulfate, entactin, and fibronectin. In addi­
tion, there are numerous minor and poorly characterized protein and glycosaminoglycan components. 

The various components of the basement membranes of the skin (collagen type IV, proteoglycans - heparan sulfate, laminin, en tac­
tin and fibronectin) are products of the epithelial (epidermal) cells. 

We studied immunohistochemically the origin, the first appearance and distribution of the adhesive extracellular glycoprotein 
laminin and the fibrillar proteins of the extracellular matrix collagen type IV and fibronectin in the basement membranes of fetal 
human skin between 12 to 21 weeks of gestational age. Additionally, we studied the expression of vimentin in the extracellular 
matrix of the epithelial/mesenchyme junction of the skin. 

This study demonstrates clearly that the expression of the antigens laminin, collagen type IV and fibronectin starts in the germi­
native epithelial cells of the skin at the bulbs of the hair follicles (12'" week for fibronectin and 19'" week for laminin and collagen 
type IV), and migrating progressively involves the epithelial epidermal cells of the covering s灼n, as well as, the basement mem­
brane at the dermal-epidermal junction in that region (between 20 to 21 weeks of gestational age). 
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Introduction 

Embryology. Skin is developed from the surface ecto­
derm and its underlying mesenchyme. Surface ectoderm 
gives rise to the keratinizing general surface epidermis 
and its appendages, the pilosebaceous units, sudoriferous 
glands and nail units. 

Epidermal/mesenchymal interactions involving mutual 
inductive mechanisms are important during development 
and postnatally [ 1]. They occur at the interface between 
the two, the basement membrane zone (BMZ), the deve­
lopment of which has been widely studied in morpholo­
gical, biochemical, and immunological terms [2-4]. 
Hemidesmosomes begin to appear at 8 weeks as stratifi­
cation starts, and anchoring fibrils at 9-10 weeks. By the 
end of the third month the basic morphology of the 
interfollicular BMZ is essentially similar to that postna­
tally. 

The basement membrane provides a physical suppor-
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ting substrate and attachment for the developing epider­
mis, and is thought to be selectively permeable to macro­
molecules and soluble factors regulating epidermal­
dermal morphogenetic interactions. These have mainly 
been studied in other species, and in vitro [3, 5), but it is 
likely that the general principles also apply in human 
development. 

Biochemically, basement membranes (BM) are formed 
by heterogeneous molecules, the laminin and type IV col­
lagen being ubiquitous components, but differences in 
BM composition exist among different tissues [6, 7). 

The distribution of basement membrane components 
including, laminin, fibronectin and type IV collagen in 
various epithelial and non-epithelial cells has been 
widely studied [6, 7). Nevertheless, as far as we know, no 
data have been published on the first presence and loca­
lization of basement membrane components of fetal 
human skin between 12 and 21 weeks of gestational age. 
Furthermore, the origin and the distribution of these 
molecules in the developing epidermal cells and mesen­
chymal cells of the dermis were studied in parallel. 








