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Figure 8. Epidermal morphology and hyaluronan localization in control (a), EGF (20

ng/mg, b), KGF (20 ng/mg, c), TGF-beta (4 ng/mg, d), vitamin C (40 µg/ml, e), all-

trans RA (0.1 µM, f), all-trans RA + AG1478 (0.1 µM, g) and all-trans RA + GM6001

(5 µM, h) –treated organotypic REK cultures. In the mitogenic growth factor –treated

cultures, hyaluronan was localized also intracellularly (arrows in b, c, f). Scale bar 50

µm.
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7. DISCUSSION

7.1. Organotypic keratinocyte culture

In reconstructed skin models, keratinocytes are cultivated at the air-liquid interface on

various substrates serving as a dermal equivalent. Such skin models are used to study

keratinocyte gene expression (Cerezo et al., 2003), wound healing (Steude et al., 2002),

skin irritation (de Brugerolle de et al., 1999; Pappinen et al., 2005), drug permeability

(Asbill et al., 2000; Suhonen et al., 2003) and epidermal-dermal interactions

(Hinterhuber et al., 2002). In organotypic cultures, keratinocytes stratify, express

several differentiation markers, and form an apparently normal stratum corneum.

Hence, they offer a more reliable tool to study keratinocyte biology than classical

submerged monolayer keratinocyte cultures. The establishment and development of

such three-dimensional keratinocyte cultures are often a time consuming and difficult

process, because the complex epidermal structure is properly assembled only during

undisturbed keratinocyte differentiation. Therefore, in several reconstructed epidermal

cultures, the stratum corneum ultrastructure is abnormal, and permeability higher than

in intact human skin (Nolte et al., 1993; Schmook et al., 2001), because of deficient

keratinocyte differentiation (Schoop et al., 1999). In recent decades, a number of

different kinds of skin equivalents have been developed for clinical and research

purposes, but a simple model replicating the epidermal differentiation program has been

missing. In this thesis work, an immortalized REK line, originally isolated by Baden

and Kubilus (1983), was utilized for developing an organotypic keratinocyte culture.

REKs were grown on type I collagen gel without feeder cells, unlike nearly all

organotypic models in current use (Parenteau et al., 1992; Schoop et al., 1999; Asbill et

al., 2000; Kim et al., 2002). This made it possible to study keratinocyte differentiation

and epidermal hyaluronan metabolism without the influence of dermal cells, which

participate in hyaluronan synthesis and catabolism, and which secrete various soluble

growth factors.


















































































