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Atopic dermatitis (AD) manifests as chronic, relapsing skin

inflammation and dryness (xerosis) often with concomitant

IgE-mediated sensitization.1 The pathogenesis involves a defec-

tive skin barrier and abnormal immune activity due to a com-

bination of genetic predisposition and environmental triggers.

A major breakthrough in AD research has been identification

of the strong association between loss-of-function variants in

the gene encoding the skin barrier protein filaggrin (FLG) and

AD susceptibility, in particular with early-onset, severe and

persistent disease and increased risk of developing allergic sen-

sitization.2,3 The outside in–inside out model of AD4 centres

on an increased permeability of the skin, with consequent

immune hyper-reactivity that may be further detrimental to

skin barrier homeostasis. Some correlation between inherited

loss of filaggrin and barrier impairment has been estab-

lished,5,6 although abnormal filaggrin processing is not limited

to FLG-mutant AD skin,7 and increased transepidermal water

loss and reduced epidermal natural moisturizing factors are

prevalent in clinically severe AD.7–9 In the current issue of BJD,

M�ocsai et al.10 define which skin barrier parameters are mainly

related to FLG genotype and which are associated with AD

severity.

Common methods of assessing skin barrier impairment

include measurement of transepidermal water loss, skin pH

and stratum corneum hydration. AD severity is often estimated

through physician-related scoring such as Scoring of Atopic

Dermatitis (SCORAD) or the Eczema Area and Severity Index,1

although certain biomarkers may be complementary for sever-

ity assessment.11 M�ocsai et al. highlight the usefulness of clas-

sifying patients with AD using both SCORAD and FLG

genotype. They find a more impaired skin barrier (and ele-

vated thymic stromal lymphopoietin) in cases of severe AD

irrespective of FLG mutation status, and a marked and compa-

rable reduction of filaggrin in the entire severe AD group.

These findings are important as they map out a strong correla-

tion between actual disease severity and skin barrier impair-

ment, reinforce the notion that filaggrin and other skin barrier

proteins are modulated by the AD micromilieu, and are in

agreement with recent meta-analysis data on FLG mutations12

suggesting that it is a consecutive and not acquired loss of fil-

aggrin expression in AD skin that strongly correlates with

allergic sensitization.

As the authors acknowledge, although a subset of patients

with AD in the FLG wild-type group may in fact carry rare

variants or fewer filaggrin repeats, resulting in reduced filag-

grin expression, this should not account for a significant

fraction. It may be more likely that reduced epidermal

filaggrin expression is a shared feature of severe AD skin.

Filaggrin and other skin barrier proteins are amenable to

post-transcriptional regulation by specific proinflammatory

cytokines,2 and may be a major mechanism contributing to

AD-related epidermal barrier dysfunction.7 Altogether, the

recent findings of M�ocsai et al. and others suggest that

besides a putative preventive effect of filaggrin compensation

on allergic sensitization, upregulation of FLG may be benefi-

cial even in patients with AD without FLG-null mutations. By

identifying pathways involving modulation of the post-

transcriptional expression of skin barrier proteins such as

filaggrin, upstream events driving the abnormal epidermal

signalling loop involving keratinocyte and immune-

cell-derived factors can be investigated. Skin barrier impair-

ment through filaggrin deficiency may be a common

pathway in AD pathophysiology.
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Despite the high prevalence of dermatophytoses, little is known

about the pathogenicity mechanisms of dermatophytes. Derma-

tophyte research is under-represented in comparison with Asper-

gillus fumigatus and Candida spp. in medical mycology. The vast

majority of contributions on dermatophytes concern taxonomy,

epidemiology and treatments. In this context, Arthroderma vanbreu-

seghemii and Arthroderma benhamiae are interesting species in which

to investigate dermatophyte virulence factors and the host

inflammatory and immune responses, because these species

grow relatively quickly and can be genetically manipulated (by

transformation, mating, targeted gene inactivation, gene silenc-

ing and broad transcriptional profiling techniques).1–4 Both der-

matophyte species are zoophilic. The main reservoir of

A. benhamiae is the guinea pig, while that of A. vanbreuseghemii was

found to be not only rodents but also hunting cats, mainly Euro-

pean short-haired cats.5 All experimental approaches in A. benh-

amiae are now facilitated by the fact that its genome has recently

been sequenced and annotated.6 However, in-depth investiga-

tions on the pathophysiological mechanisms involved in der-

matophytoses are limited. They have to be performed in vivo and

reliable animal models are necessary.

Up to now, the guinea pig has been used as the experimen-

tal animal model in most studies to evaluate the role of several

putative virulence factors and to assess the immunogenicity of

some dermatophyte antigens.7 A major problem of the guinea

pig dermatophyte infection model is the lack of immunologi-

cal tools in this animal species. In addition, the use of this

model is difficult in universities because of the operating costs

and ethical issues, as guinea pigs are often kept as pets.

Despite the existence of an ancient and particular model of

mouse favus8 and a recent model of invasive dermatophyto-

sis,9 a modern murine model for the study of superficial

dermatophyte infections has been missing.

Using both A. benhamiae and A. vanbreuseghemii, a new mouse

model of dermatophytosis has been developed by Cambier

et al.10 as described in this issue of BJD. Both dermatophyte

species colonized keratinized skin structures, with clinical

lesions consisting of severe squamosis crusting and subsequent

transient alopecia. Large numbers of polymorphonuclear

neutrophils, dendritic cells (CD11C+) and macrophages

(CD54+) were observed in the dermis of mice by immunofluo-

rescence staining. Overall, the dermatophytoses induced in mice

mimicked acute zoophilic tinea in humans and fitted with pre-

vious experimental infections using guinea pig models. A role

of the Th17 pathway in the establishment of the immune

response during infection was suggested by the in situ overex-

pression of mRNAs coding for proinflammatory cytokines

[transforming growth factor-b, interleukin (IL)-1b, IL-6 and

IL-22]. The mouse model developed by Cambier et al. was

found to be highly reproducible, and therefore should be par-

ticularly suitable to investigate dermatophytosis pathogenesis,

notably because the high genetic standardization in mice allows

a reduction of the interindividual variability upon infection. In

addition, the wide variety of available strains of mice genetically

deficient for specific immunological components will be espe-

cially useful for subsequent immunological investigations.
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