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The presence of congenitally impaired skin barrier followed by atopic dermatitis (AD) is an
initial step in the atopic march. The maintenance of acidic pH in the stratum corneum (SC) has
been suggested as a therapeutic or preventive strategy for barrier impairment caused by skin
inflammation. To determine whether an AD murine model, flaky tail mice, with inherited filaggrin
deficiency could develop airway inflammation by repeated topical application followed by nasal
inhalation of house dust mite (HDM) antigen (defined as a novel "atopic march animal model"),
and whether maintenance of an acidic SC environment by continuous application of acidic cream
could interrupt the following atopic march. During the course of HDM treatment, acidic cream
(pH2.8) or neutral cream (pH7.4) was applied to flaky tail mice twice daily. Repeated applications
and inhalations of HDM to flaky tail mice induced AD skin lesions followed by respiratory
allergies. Maintenance of SC acidity inhibited the occurrence of respiratory allergic inflammation
as well as AD-like skin lesions. Collectively, a novel atopic march model could be developed by
repeated epicutaneous and nasal applications of HDM to flaky tail mice, and that the acidification
of SC could prevent the atopic march from AD to respiratory allergy.

Barrier disruption and the resulting continuous exposure to allergens are presumed to be
responsible for the development of atopic dermatitis (AD). However, the mechanism through
which skin barrier function is disrupted in patients with AD remains unclear.

Taking into account the fact that the TH2 milieu impairs keratinocyte terminal
differentiation, we sought to clarify our hypothesis that the Janus kinase (JAK)-signal
transducer and activator of transcription (STAT) pathway plays a critical role in skin barrier
function and can be a therapeutic target for AD.

We analyzed the mechanism of keratinocyte differentiation using a microarray and small
interfering RNA targeting STATs. We studied the effect of the JAK inhibitor JTE-052 on
keratinocyte differentiation using the human skin equivalent model and normal human
epidermal keratinocytes. We applied topical JAK inhibitor onto NC/Nga mice, dry skin model
mice, and human skin grafted to immunocompromised mice.

IL-4 and IL-13 downregulated genes involved in keratinocyte differentiation. STAT3 and
STAT6 are involved in keratinocyte differentiation and chemokine production by keratinocytes,
respectively. Topical application of the JAK inhibitor suppressed STATS activation and improved
skin barrier function, permitting increases in levels of terminal differentiation proteins, such as
filaggrin, and natural moisturizing factors in models of AD and dry skin and in human skin.

STAT3 signaling is a key element that regulates keratinocyte differentiation. The JAK
inhibitor can be a new therapeutic tool for the treatment of disrupted barrier function in

patients with AD.
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