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Fig. 1 Hypothetical scheme of corneocyte adhesion
structures and intercellular lipid layers in normal
skin and ichthyosis vulgaris. Water deficiency
in ichthyosis vulgaris decreases desquamation
enzyme activities and results in hyperkeratosis.
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Fig. 2 Tight junctions (TJs) are present both in the
stratum granulosum (a) and stratum corneum
(b). C1 to C3, the first to the third cornified
layers ; CD, corneodesmosome ; D, desmosome ;
G, the granular layer.
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Fig. 3 Colloidal lanthanum perfusion was blocked at TJ
domains. In order to see penetration of the
tracer within the stratum corneum, we stripped
the stratum corneum from the skin with quick-
drying glue and incubated it with the electron-
dense tracer, colloidal lanthanum nitrate. The
tracer was found at the intercellular spaces
(arrow), but not inside the spaces beyond the TJ-
like domains.
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Fig.  Hypothetical scheme of selective degradation of
corneodesmosomes and formation of inter-
cellular lipid layers. Proteases involved in the
desquamation process are secreted from the
apical side of the granular cells. Activated
proteases degrade corneodesmosomes. Beca-
use cell peripheral interstices are sealed with
tight  junctions, ‘sandwiched’ corneo-
desmosomes are protected from the degradation
process. The corneodesmosome-free spaces in
the central (non-peripheral) area are filled with
the lipid layers to form a continuous permeability
barrier.
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What is Important for the Skin Barrier ?
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Mutations in the filaggrin gene cause ichthyosis vulgaris, and are an important risk factor for atopic
dermatitis. Filaggrin deficiency impairs the paracellular permeability barrier in the stratum
corneum. We propose that the key structural components of this barrier are intercellular lipid
lamella, corneodesmosomes, and tight junctions. In ichthyosis vulgaris, the thickened stratum
corneum compensates for defective barrier function. If the desquamation rate is increased as a
result of factors such as house dust mite proteases, the skin barrier function cannot be compensated
for and this may lead to atopic dermatitis.
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