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Skin-derived Antileukoproteinase (SKALP) and Epidermal Fatty 
Acid-binding Protein (E-FABP): Two Novel Markers of the 
Psoriatic Phenotype that Respond Differentially to Topical Steroid 

ASTRID L. A. KUlJPERS1
• MlEKE BERGERS1

, GEORGES SIEGENTHA LER2
, PATRICK L. J. M. ZEEUWEN1

, 

PETER C. M. VAN DE KERKHOF1 and JOOST SCHALKWIJK 1 

Dtt(llll'llll<'llt.f of Demwtology. 1Vnirersity Hospital Nijmegen, The Netherlwuls and 1Uni1•ersity Ho>pital Gene va, Swit:erland. 

Receotly "e ha\e described hvo oo\ el markers for disturbed 
epidermal differentiation, which are strongly upregulated in 
psoriatic epidermis: skin-derhed antileukoproteinase (SKALP) 
and epidermal fatty acid-binding protein ( E-FABP). l\ o data 
are a\ailable on the kioetics of SKALP and E-FABP expressioo 
i11 vivo and the relation with epidermal growth and differentiation. 
We used treatrnent of lesional psoriatic skin with topical steroid 
as a model to correlate the expression pattern of SKALP and 
E-FABP with known cell biological events during regression of 
the psoriatic lesion. E,.rpression of these markers was studied 
using immunohistochemistry and Northern blot analysis. After 
4 \H•eks of treatment a substanfial clinical improvement was 
induced by the topical steroid. whereas no signitkant impro,·e­
ment had occurred at the placebo-treared sides. The expression 
of SKA LP following treatment with steroid was nearly undetect­
able both at the protein and mRNA level. Milotic activity, as 
measured by Ki-67 staining, and cytokeratin 16 expression were 
downregulated to normal levels in the steroid-treated epidermis. 
In contrast, although there was a marked dccrease of E-FABP 
mRNA, the staining pattern for E-FABP at the protein level 
was not aft'ected. After 4 weeks of treatment with steroid the 
complete suprabasal compartment remained positive, C\'en after 
considerable clinical imprmement of the lesion. We conclude 
that KALP and cytokeratin 16 are markers tbat are downregul­
ated e\en before complete macroscopic clearance of the lesion. 
The kinetics of E-FABP expression is dislinet from the other 
molecules and lags behind the clinical signs of psoriasis. Key 
word~: protei11ase i11hibitor; immunohistochemistry; psoriasis; 
col'tico.Heroid. 
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In the psoriatic lesion epiderrnal hyperproliferation, inflamma­
tion and a disturbed differentiation are well-known histological 
features. These aberrations can be visualised by immunobisto­
chemical staini ng of different marker molccules. Some of these 
molecules, such as cytokeratin 16 (CK 16), are absent in 
normal epidermis but are cx.pressed in lesional psoriatic skin. 
Tn psoriatic skin CK l6 is present in the upper Jayers of the 
suprabasal compartrnent (l, 2). Other differentiation-related 
proteins \\hi ch are restricted to the granular layer in norn1al 
skin are strongly ex.pressed in the 1.tratum spinosum of the 
psoriatic epidermis. Well-known representatives of this dass 
of differentiation markers are involucrin ( 3, 4) and transgJuta­
minase (5). 

Recent ly 1\Vo new epidermal proteins were described: skin-
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derived antileukoproteinase (SKALP) and epidermal fatty 
acid-binding protein (E-FABP). SKALP, identical to eJafin 
( 6 ), is a potent inhibitor of human leukocyte elastase and 
proteinase 3, enzymes which are released by activated PMN 
(7). lt is speculated that SKALP provides protection against 
elastase-mediated damage and inhibits PMN migration. 
lmmunohistochemical staining located the expression of 
SKALP in tbe upper layers of the suprabasal compartment in 
psoriatic skin, whereas uninvolved psoriatic skin and normal 
skin showed no expression (8). The expression of mR NA for 
SKA LP, cx.amined by in s itu hybridization, revealed an intense 
staining of the suprabasal compartment in psoriatic skin (9). 

The seeond novel epidennal protein is E-FABP. described 
by others as psoriasis-associated fatty acid-binding protein 
(P/\-FABP ) (JO), whicb binds fatty acids with high specilieity 
(Il). In previous investigation~ the presence of an epiderrnal 
FABP dislinet from other tissue-FABP was established ( 12). 
Expression levels of E-FABP were upregulated in psoriatic 
skin and cultured keratinocytes compared w normal skin, 
suggesting tbat the stage of keratinocyte differentiation is 
related to the ex.pression of E-F ABP (Il. 10). lmmuno­
histochemical staining of E-FABP showed expression in the 
stratum granulosum and in the upper third of the stratum 
spinosum in normal skin and non-lesional psoriatic skin. In 
psoriatic epidermis E-FABP is expressed in all suprabasal 
layer!> ( Il ). 

Topical application of corticosteroids represents an effective 
t reatment of chronic plaque psoriasis ( 13 ). The effect of 
corticosteroids on histological parameters in dermis and epi­
dermis has been itlVestigated previously ( 14, 15 ). Bot h the 
number or cycling cells, as marked by positive nuclei in a 
Ki-67 staining. and the CK 16-expressing cells showed a 
marked decrease after only l week of treatment ( 16). Dermal 
polymorphonuclear Ieukocyte infiltration also diminished 
early, in contrast w the mononuclear cells. which remained 
unchanged after treatment. 

The a im of this study was to investigate the effect of topical 
corticosteroid on the expression levels of two novel markers 
or the psoriatic differentiation program. We were particularly 
interesled in studying whether steroids would affect the pre­
surned anti-inflammatory part of the program (SKALP expres­
sion) or the regenerative patt of the program ( E-FABP 
ex.pression). The changes of thesc markers were related to the 
ex.pression of t wo established markers for epidermal prolifera· 
tion: the Ki-67 nuclear antigen and CK 16. 

MATERIAL AND METHODS 

Patient l 

Twelve patients (7 males and S femalcs. mean age 52. range 30- 67) 
with chronic plaque psoriasis participatcd in a randomised, double· 

© 1997 Scandinavi;m University Press. ISSN 0001-5555 












