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Background - A defective skin barrier occurs in dogs with atopic dermatitis, and there is controversy over
whether this defect pre-exists, or is secondary to allergic inflammation.

Objectives — To study if an allergen challenge decreases the natural moisturising factor (NMF), which contains
the main filaggrin degradation products.

Animals - Four house dust mite (HDM)-sensitised adult atopic dogs from a research colony.

Methods and materials — Dogs were challenged epicutaneously with HDMs on the right lateral abdomen while
the left thorax served as control. We swabbed the skin surface before, and at days (D)1, D2, D3, D7 and D28
after challenge, on both selected sites; swabs were soaked in detergent and frozen until assayed. The NMF com-
ponents were measured by liquid chromatography-tandem mass spectrometry (LC/MS-MS).

Results — The allergen challenge induced moderate skin lesions at the application sites, and also mild erythema
at the control areas. The allergen provocation led to significant decreases in the total NMF and its components
trans-urocanic acid (t-UCA), pyrrolidone carboxylic acid (PCA) and serine on both sites. Lesion scores abated by
D7 and the NMF concentrations had re-increased by D28. Skin lesion scores correlated negatively with the total
NMF, t-UCA and PCA concentrations.

Conclusions and clinical importance - In this experimental model, a single epicutaneous allergen challenge
led to a transient and reversible decrease in skin surface NMF and its components, and concentrations were
negatively correlated with skin lesion scores. These observations suggest that some of the skin barrier anomalies
seen in atopic dogs likely develop secondarily to the underlying cutaneous allergic inflammation.

loss-of-function mutations in the filaggrin-encoding gene
(FLG) in AD-affected individuals,® that the skin barrier took
centre stage in modern investigations on the pathogene-
sis of this disease.

Of profound consequences for the pathogenesis of AD

Introduction

In humans, atopic dermatitis (AD) is a common, chroni-
cally relapsing pruritic allergic skin disease that is hetero-
geneous  both  genetically,  phenotypically  and

immunologically.! This syndrome is stratified into various
endotypes based on the severity of clinical signs, the age
of onset, genetic factors and various immunological
biomarkers.'3

In spite of this heterogeneity, endotypes of AD share a
similar pathogenesis consisting of the complex interplay
of a triad of overlapping parameters: a T-helper (Th)-2-
predominant allergic inflammation, an epidermal barrier
dysfunction and itch.*®

Dry skin has been known for decades to be an essential
component of human AD, yet it is with the discovery of
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is that allergic inflammation itself, with its epidermal
keratinocyte- and Th2-derived cytokines, also worsens
the hereditary filaggrin deficiency.

One of the modern dogmas of AD pathogenesis thus
posits that genetic mutations in FLG (and likely those of
genes encoding other superficial epidermal structural pro-
teins including FLG2) result in a defective epidermal bar-
rier with an abnormal water loss and an increased
permeability to allergens. In turn, the epidermal-
penetrating allergens trigger a Th2-centred inflammation
that leads to a secondary reduction in filaggrin/filaggrin-2
expression to further exacerbate the stratum corneum
(SC) barrier defects. This self-amplifying loop was pro-
posed as the “outside-inside-outside” theory.’

That a skin barrier dysfunction in canine natural (i.e.
spontaneous) AD also exists is now beyond controversy;
the various anomalies have been summarised in several
reviews on this topic.®~'" At this time, however, we could
not find any evidence for mutations in FLG — or for that
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matter, in any gene encoding proteins involved in skin
barrier function — to be convincingly associated with AD
in any canine breed.

Using a colony of experimentally HDM-sensitised ato-
pic dogs, we first showed that a single epicutaneous
HDM challenge led to a transient and reversible decrease
in the SC ceramides. This reduction in skin lipids occurred
not only at the site of allergen application, but also at a
site away from it; such an observation suggests that a
local allergen-triggered inflammation also has distant
repercussions.'?

In the present experiment, we aimed at expanding the
observations above with the study of the effect of a single
allergen challenge on the expression of the SC natural mois-
turising factors (NMF), the small compounds that represent
the ultimate degradation products of filaggrins. The value of
looking at NMF is not only to explore the consequences of
an allergen provocation on the expression of filaggrin and
filaggrin-2 (the NMF precursors), but also to assess the enzy-
matic processing into their final metabolites. Our study’s
results converge with the previous demonstration of a tran-
sient ceramide deficiency'? to suggest that the induction of
acute, focal, allergic skin lesions triggers several, rapid,
widespread — yet temporary and reversible — defects in
the epidermal barrier of atopic dogs.

Methods and materials

All in vivo aspects of this experiment were approved beforehand by
our institution’s Animal Care and Use Committee (NCSU IACUC pro-
tocol 17-005-0).

Study subjects

We determined that four dogs would enable this study to have a
90% power to detect a 50% difference in the expression of NMF
components between before and after allergen challenge, each hav-
ing a standard deviation of 30%; we used one-tailed calculations due
to the unidirectional hypothesis of a significant reduction in NMF
after allergen provocation (P< 0.05) (www.powerandsamplesize.c
om; page last accessed, September 7, 2020).

We thus selected four 3-8-year-old Maltese-beagle atopic dogs
that had been sensitised to the Dermatophagoides farinae (Df) HDM
epicutaneously, as in other studies.”® There were two females and
two male dogs (all intact); these four dogs shared the same environ-
ment and ate the same diet, and these had not been changed in the
month preceding this experiment. Furthermore, to avoid any interfer-
ence resulting from previous interventions, these dogs had not been
subjected to any allergen challenge in the preceding three months.
They had not received any antiallergic drug or topical product, or been
bathed in the month before this study.

Allergen challenges

We performed an HDM challenge, as described previously. In brief,
the right lateral abdomen was clipped one day before we applied
25 mg Df-HDM in 1 mL mineral oil to this area. We also clipped the
hair on a small patch on the left lateral thorax, where we applied
1 mL mineral oil to serve as the negative control.

Before [Day 0 (D0), Time 1 (T1)], and one (D1, T2), two (D2, T3),
three (D3, T4), seven (D7, T5) and 28 (D28, T6) days post-provocation
with allergen, we graded the local skin lesions on the right abdomen
(challenge) and left thorax (control), as done previously and as fol-
lows: we scored erythematous macules, oedema, papules/pustules,
and excoriations as 0 (absent), 1 (faint, mild), 2 (moderate) or 3
(strong, severe). The grades for each lesion were added to yield a
skin lesion score (SLS) that had a possible maximum of 12; we pho-
tographed all areas at all time points.
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Sample collection and quantification of NMFs

Before allergen provocation and after lesion scoring, both challenge
and control areas were rubbed with pressure, twice in a row for 45 s
each, using cotton-tipped swabs that had been soaked in a solution
containing a nonionic detergent. The two tips were cut and put in
Eppendorf tubes containing the same solution kept on crushed ice.
All tubes then were stored at —-80°C until shipment to the laboratory
ondry ice.

Quantification of NMFs

In order to measure the total NMF and some of its components
pyrrolidone-5-carboxylic acid (PCA), trans-urocanic acid (t-UCA) and
the amino acid serine, we employed a liquid chromatography with
tandem mass spectrometry (LC/MS-MS) analysis.

Before LC/MS-MS analysis, samples were centrifuged at 20 000g
for 10 min to wring out the swabs. The supernatant was placed in a
vial, and the internal standard (imidazole-4-acetic acid sodium) was
added. The samples were shaken (vortex), and 20 uL were injected
for LC/MS-MS analysis.

A Symmetry RP18-LC column (Waters; Milford, MA, USA) was
used with the mobile phase consisting of Buffer A (0.1% formic acid
in methanol) and Buffer B (0.1% formic acid in deionised water). A
portion was injected at 0.40 mL/min into the LC system. The column
was re-equilibrated at initial conditions for 10 min. The MS-MS analy-
sis was carried out on a Quattro Micro (Waters) with electrospray ion-
isation in the positive ion mode.

We calculated the concentrations of NMF and its components by
plotting the nominal concentrations versus the NMF response factor
(peak area of NMF/peak area of internal standard). The LC/MS-MS
program was carried out with MassLynx software v4.0 (Waters). The
protein concentration was determined in each sample with a Brad-
ford protein assay kit (Abcam; Cambridge, UK). Finally, we standard-
ised and expressed the content of NMF as its concentration (ug) per
mg total proteins.

Statistical analyses

In order to compare the concentrations of total NMF and its compo-
nents over time, at either HDM application or control sites, we used
a nonparametric repeated-measures ANOVA with uncorrected
Dunn's post-tests. At each time point, we also compared values
between HDM application and control sites using one-tailed paired t-
tests, as the hypothesis was that the concentrations of NMF would
be lower at the allergen application site compared to those of the
control. Finally, the correlations between the SLS and the total and
individual NMF components were calculated using nonparametric
Spearman rank-order correlation. We used Prism 7 (GraphPad Soft-
ware; San Diego, CA, USA) and a significance level of 5%.

Results

Skin lesion scores

The single painting of HDM in oil on DO (T1) led to a rapid
increase in erythematous skin lesions at the allergen
application site Figure 1, left half (HDM). Because of the
rise in inflammation beyond the level agreed with the ani-
mal care and use committee, we treated the dogs with
oclacitinib (Apoquel, Zoetis; Parsippany, NJ, USA) at the
dose of 0.5 mg/kg twice daily on D1, D2 and D3; all
lesions disappeared by D7. Skin lesion scores were signif-
icantly different over time (Friedman repeated-measures
ANOVA, P = 0.002), being significantly higher on D1 (un-
corrected Dunn’s test, P=0.038) and D2 (P = 0.003)
compared to those before challenge.

Of interest is that in two (on D1), and then three dogs
(on D2 and D3), the SLS also increased at the control
sites, albeit to values lower than those where HDM was
applied, suggesting that a mild allergic reaction of
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Figure 1. Evolution of skin lesion scores after allergen challenge.

O e
e 99 9 ¢
NP AR

The skin lesion scores (SLS) increased markedly after a single house dust mite (HDM) challenge not only at the application site (closed circles, left),
but also — and to a minor degree — at the control area (open circles, right). We show an example of erythematous lesions in the two regions at
the same time and on the same dog. Asterisks depict the significance level of the difference in values compared to those at baseline [Time (T)1,

Day (D)O]: *, P < 0.05; **, P < 0.01; ***, P < 0.001.

systemic origin also had occurred there [Figure 1, right
half (CON)]. The SLS also were significantly different over
time at the control sites (Friedman repeated-measures
ANOVA, P = 0.015), only being significantly higher on D3
(P < 0.047) compared to before the challenge.

Compared to those at the control sites, the scores at
the HDM application sites were higher, not significantly
so, on D1, D2 and D3 after challenge (Wilcoxon matched-
pairs signed-rank test, P = 0.065 for each of these three
days).

Total NMF
The total amount of NMF decreased significantly at the
site of allergen application (Friedman repeated-measures
ANOVA, P =0.007; Figure 2, left half); the values on D2,
D3 and D7 were significantly lower than those before
provocation (uncorrected Dunn’s test, P = 0.008, 0.001
and 0.008, respectively). By D28, the NMF concentra-
tions had increased again, and they then were only
slightly lower than those before allergen application.

A similar NMF reduction pattern also was seen at the
control sites (left thorax), which were not contiguous with
those challenged with the HDM on the right abdomen

© 2021 ESVD and ACVD, Veterinary Dermatology

(Friedman repeated-measures ANOVA, P = 0.022; Fig-
ure 2, right half). Of note is that the reduction in NMF
concentrations in the control areas appeared slightly
delayed compared with that at the provocation sites, as
the values were significantly lower only on D3 and D7
compared to those at the study's onset (P = 0.03 and
0.08, respectively). By D28, the concentrations were still
less than half those at baseline.

On D1, D3, and D7, the total NMF concentrations were
lower at the allergen application sites than at the same
dog's control areas. Still, the values were not significantly
different (P =0.188, 0.125, 0.1888 and 0.188, respec-
tively).

Combining the values obtained at both allergen and
control application sites, we found the SLS and total NMF
concentrations to be inversely correlated (Spearman r = —
0.38, P = 0.007; Figure 3), which suggested that the local
skin inflammation increases had led to a proportional
reduction in the SC total NMF amounts at these sites.

Individual NMF components
In addition to the skin surface concentrations of NMF, we
also determined those of three of its components, the
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Figure 2. Evolution of total natural moisturising fctor (NMF) skin surface concentrations after allergen challenge.

After a house dust mite (HDM) challenge, the total NMF concentrations decreased at the allergen application site and away from it. By four weeks
postapplication [Day (D) 28], the values had increased from their trough. Asterisks depict the significance level of the difference in values com-
pared to those at baseline [Time (T)1, Day (D)OI]: *, P < 0.05; **, P < 0.01; ***, P < 0.001.

t-UCA, PCA and serine. We saw the same NMF compo-
nent reduction pattern after HDM provocation at both
allergen and control sites (see Supporting information Fig-
ure S1). Likewise, the surface concentrations of the t-
UCA, PCA and serine also were inversely correlated with
the SLS (Figure S2).

As for the total NMF, the median surface skin concen-
trations of t+-UCA, PCA and serine were nearly always
lower on D1, D2, D3 and D7 at the HDM application sites
compared to those of controls, and the differences also
never reached the threshold for significance.

Discussion

This paper reports the skin surface concentrations of
NMF after a single HDM challenge in experimentally sen-
sitised atopic dogs. Despite the small number of
dogs — a limitation of this study — we demonstrated
that the allergen provocation led to a rapid reduction of
NMF, not only at the site of a challenge, but also on the
other side of the body in an area distant from it. After the
skin lesions abated following oclacitinib therapy, the NMF
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concentrations increased again, nearing normal values
28 days postchallenge. Altogether, the total and individ-
ual NMF values were inversely correlated with the SLS.
These dynamic changes in NMF after allergen challenge
mirror those in the SC ceramide concentrations, which
we observed in a study with a nearly identical design.'?
As we reported before, the HDM application onto sen-
sitised atopic dogs’ skin leads to inflammation at the site
of allergen challenge.’®' The detection of lesions of
lower severity on an area distant from the provocation
site suggests that the focal allergen painting had led to
systemic inflammation. This observation is compatible
with what has been shown recently in humans with AD,
in whom the severity of skin lesions correlates with
plasma concentrations of the C-reactive protein, a biomar-
ker of systemic inflammation."® Indeed, AD is now con-
sidered a systemic disease, as human adults with atopic
skin lesions have a high risk for several internal ilinesses,
including cardiovascular complications.'®'” That inflam-
mation was seen in our dogs not only at the site of provo-
cation, but also away from it, parallels what occurs in
dogs with spontaneous AD in which both the visibly

© 2021 ESVD and ACVD, Veterinary Dermatology
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Figure 3. Correlation between skin lesion scores and total natural
moisturising factor (NMF) skin surface concentrations.

After combining the values obtained at both house dust mite (HDM)
application and control sites, we found that the total NMF concentra-
tions and skin lesion scores negatively correlated.

lesional skin and that in distant areas is inflamed. Indeed,
the so-called "nonlesional” has a higher level of dermal
inflammatory cells,'® and it is also rich in pro-allergic and
pro-inflammatory cytokines.'®2°

The observation of a decrease of skin NMF concentra-
tions after an allergen challenge in sensitised atopic dogs
suggests either a downregulation of the production of
filaggrins, and/or a reduction in the proteolysis of filag-
grins by their degrading enzymes (caspase-14, calpain-1,
bleomycin hydrolase and histidase for the generation of t-
UCA).2" While the first hypothesis is unlikely as a conse-
guence of the very rapid reduction in NMF and its compo-
nent after allergen challenge, there is support for the
second possibility. For example, the classic Th2 cytokines
interleukin (IL)-4 and —13 can inhibit the expression of
CASP14 mRNA in human keratinocyte cell lines,?? and
there is a reduction in the immunoreactivity of bleomycin
hydrolase in the lesional epidermis of humans with
AD.23'24

In two different experimental canine AD models, the
expression of mMRNA encoding the filaggrin-degrading
enzymes was not significantly different after an allergen
challenge.?®2% The data on caspase-14 protein expression
are contradictory, however, as the epidermal immunore-
activity for this enzyme was unchanged over time after
an allergen provocation in one experiment,?” while it was
reported to increase in another study using dogs from the
same colony.?® The reasons for these discrepancies
between mRNA and protein expressions remain unex-
plained. A possible hypothesis for our results is that the
observed low concentrations of NMF could be to the
result of a decreased function — and not the expres-
sion — of these enzymes.

As discussed in the introduction to this paper, the dys-
function of the epidermal barrier in atopic dogs is firmly
established.8 " However, the controversy arises
whether this barrier dysfunction is a primary (genetic)
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defect — one that might need a therapeutic correc-
tion — or one simply resulting from the underlying aller-
gic inflammation (i.e. a secondary deficiency).

At this time, there is increasing support for the latter
theory. For example, in dogs with spontaneous AD, the
transepidermal water loss (TEWL), an imperfect yet
widely used measure of barrier dysfunction, is markedly
increased on visibly inflamed atopic skin lesions com-
pared to normal canine skin, yet after treatment with oral
ciclosporin or topical hydrocortisone aceponate, the
TEWL returns to near normal values.?82°

Results from allergen challenge experiments in HDM-
sensitised dogs also support the concept of a reversible,
inflammation-induced secondary barrier dysfunction. We
previously showed that the SC ceramides transiently
decreased after an allergen challenge before sponta-
neously returning to normal, days after the visible inflam-
mation abated.’? In this paper, we demonstrate a
temporary and reversible epidermal NMF concentration
reduction after allergen challenge. Likewise, the skin sur-
face bacterial dysbiosis, which sometimes is included in
descriptions of "atopic barrier dysfunction," also was
reversible in our dogs, as a transient increase in the popu-
lation of staphylococci (including Staphyloccocus pseudin-
termedius) occurred after allergen challenge, and
numbers returned to normal weeks after the lesions were
no longer visible.%°

Finally, in another canine model of HDM-induced AD,
the immunoreactivity for filaggrin/filaggrin-2 was shown
to decrease rapidly after an allergen challenge, before
rebounding later on,®" and the successful treatment with
ciclosporin led to an increase in filaggrin expression com-
pared to that before treatment.?®

In summary and at this time, the existing evidence
altogether converges to support the dogma that the
skin barrier dysfunction present in dogs with AD is
most likely secondary to the underlying allergic cuta-
neous inflammation. All studied parameters, including
SC lipids, filaggrins and staphylococci, eventually return
to or near typical values after the inflammation sub-
sides, either spontaneously or after treatment with
antiallergic drugs. Thus, one could argue that the
prompt resolution of atopic skin lesions with potent
anti-inflammatory drugs is likely to have a more robust
and faster impact on the correction of any existing skin
barrier dysfunction than the use of topical or systemic
barrier-restoring interventions. Nevertheless, one cannot
rule out that barrier restorative therapeutic strategies
might have a synergic benefit in addition to with that
provided by antiallergic drugs; the possible added value
of such adjunctive therapy would need to be unequivo-
cally proven, however.
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Figure S1. Evolution of the skin surface concentrations
of three NMF components after allergen challenge. The
concentrations of t-UCA (a), PCA (b) and serine (c) evol-
ved similarly to those of the total skin surface NMF after
an allergen challenge (Figure 2). CON, control; D, Day; T,
Time.

Figure S2. Correlation between skin lesion scores and
skin surface concentrations of NMF components. The
skin surface concentrations of t-UCA (a) and PCA
(b) — and not those of serine (c) — were negatively
correlated with SLS, as seen with total NMF concentra-
tions (Figure 3).

Contexte — Un défaut de barriere cutanée existe chez le chien atopique et il y a controverse si ce défaut
préexiste ou s'il est secondaire a une inflammation allergique.

Objectifs — Etudier si une provocation allergénique diminue le NMF (natural moisturising factor) qui con-
tient les principaux produits de dégradation de la filaggrine.

Sujets — Quatre chiens atopiques sensibilisés aux acariens de poussiere de maison (HDM) d'une colonie

de recherche.

Méthodes - Les chiens ont été provoqués par test épicutanés avec HDMs sur I'abdomen latéral droit
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pendant que le thorax gauche servait de controle. Nous avons prélevés la surface de la peau avant et apres
provocation a D1, D2, D3, D7 et D28 sur les deux faces sélectionnées; les écouvillons ont été trempés
dans un détergent et congelés jusqu’aux tests. Les composés NMF ont été mesurés par LC/MS-MS (liquid
chromatography-tandem mass spectrometry).

Résultats - La provocation allergénique a induit des Iésions modérées aux sites d'application, et aussi un
érytheme modéré aux zones controles. Le test de provocation a mené a des diminutions significatives du
NMF total et ses composés t-UCA (trans-urocanic acid), PCA (pyrrolidone carboxylic acid) et sérine sur les
deux sites. Les scores lésionnels se calmaient a D7 et les concentrations de NMF ré-augmentaient a D28.
Les scores de lésions cutanées corrélaient négativement avec les concentrations de NMF total, t-UCA et
PCA.

Conclusions et importance clinique — Dans ce modéle expérimental, un test allergénique epicutané uni-
gue meéne a une diminution réversible et transitoire de NMF de la surface cutanée et de ses composés et
les concentrations sont négativement corrélées avec les scores de lésion cutanée. Ces observations
suggérent que certaines des anomalies de barriere cutanée observées chez les chiens atopiques pour-
raient se développer secondairement a I'inflammation cutanée allergique sous jacente.

Resumen

Introduccion - en perros con dermatitis atdpica se observa una barrera cutdnea defectuosa, y existe con-
troversia sobre si este defecto existe antes o es secundario a la inflamacién alérgica.

Objetivos — Estudiar si una exposicion con alérgenos disminuye el factor de hidratacion natural (NMF), que
contiene los principales productos de degradacién de la filagrina.

Animales - cuatro perros adultos atopicos sensibilizados contra los &caros del polvo doméstico (HDM) de
una colonia de investigacion.

Métodos - los perros fueron expuestos epicutaneamente con HDM en el abdomen lateral derecho mien-
tras que el térax izquierdo sirvié como control. Limpiamos la superficie de la piel antes y en los dias (D) 1,
D2, D3, D7 y D28 después de la exposicion, en ambos sitios seleccionados; los hisopos se empaparon en
detergente y se congelaron hasta su andlisis. Los componentes de NMF se midieron mediante cromato-
grafia liquida-espectrometria de masas en tdndem (LC/MS-MS).

Resultados - la exposicién al alérgeno indujo lesiones cutdneas moderadas en los lugares de aplicacion y
también eritema leve en las areas de control. La provocacién del alérgeno condujo a disminuciones signifi-
cativas en el NMF total y en sus componentes acido transurocénico (t-UCA), acido pirrolidona carboxilico
(PCA) y serina en ambos sitios. Las puntuaciones de las lesiones disminuyeron al D7 y las concentraciones
de NMF habian vuelto a aumentar en el D28. Las puntuaciones de las lesiones cutdneas se correlacionaron
negativamente con las concentraciones totales de NMF, t-UCA y PCA.

Conclusiones e importancia clinica — en este modelo experimental, una sola exposicion a alérgeno epi-
cutédneo condujo a una disminucion transitoria y reversible en el NMF de la superficie de la piel y sus com-
ponentes, y las concentraciones se correlacionaron negativamente con las puntuaciones de las lesiones
cuténeas. Estas observaciones sugieren que algunas de las anomalfas de la barrera cutdnea observadas en
perros atdpicos probablemente se desarrollen de forma secundaria a la inflamacidn alérgica cutanea subya-
cente.

Zusammenfassung

Hintergrund - Bei Hunden mit atopischer Dermatitis besteht eine defekte Hautbarriere und es besteht
eine Kontroverse darlber, ob dieser Defekt wirklich vor-existiert oder ob er sekundar durch die allergische
Entziindung verursacht wird.

Ziele - Es sollte untersucht werden, ob eine Provokation mit dem Allergen den natlrlichen Feuchthalte-
Faktor (NMF), der die hauptsachlichen Abbauprodukte von Filaggrin enthalt, reduziert.

Tiere — Vier erwachsene atopische Hunde aus einer Forschungskolonie, die mit Hausstaubmilben (HDM)
sensibilisiert worden waren.

Methoden - Die Hunde wurden epikutan mit den HDMs rechts lateral am Abdomen provoziert, wahrend
der linke Thorax als Kontrolle diente. Wir entnahmen vorher und an den Tagen (D) 1, D2, D3, D7 und D28
nach der Provokation von beiden ausgewahlten Seiten Tupferproben; die Tupfer wurden in Detergens
getrankt und bis zur Untersuchung eingefroren. Die NMF Komponenten wurden mittels Hochleis-
tungsflissigkeitschromatografie Tandem Massenspektrometrie (LC/MS-MS) gemessen.

Ergebnisse — Die Allergen Provokation induzierte moderate Hautveranderungen an den Applikationsstel-
len, sowie ein mildes Erythem an den Kontrollstellen. Die Allergen Provokation fihrte auf beiden Seiten zu
signifikanten Abnahmen der totalen NMF und seiner Komponenten Trans-Urocaninsaure (t-UCA), Pyrroli-
doncarbonsaure (PCA) und Serin. Die Lasionswerte nahmen mit D7 ab und die NMF Konzentrationen hat-
ten mit D28 wieder zugenommen. Die Werte der Hautlasionen korrelierten negativ mit den Gesamt NMF,
t-UCA und PVA Konzentrationen.

Schlussfolgerungen und klinische Bedeutung - In diesem experimentellen Modell fihrt eine einzige
epikutane Allergenprovokation zu einer vortbergehenden und reversiblen Zunahme der NMF der
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Hautoberflache und seiner Komponenten, die Konzentrationen waren mit den Hautwerten negativ korre-
liert. Diese Beobachtungen weisen darauf hin, dass einige der Anomalien der Hautbarriere, die bei atopi-
schen Hunden gesehen werden, sich sekundar aufgrund der zugrundeliegenden allergischen
Hautentzlndung entwickeln.
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Resumo

Contexto — Defeitos de barreira cutanea ocorrem em caes com dermatite atdpica, e hé controvérsias se
esse defeito é pré-existente, ou secundério a inflamagao alérgica.

Objetivos — Estudar se um desafio alergénico é capaz reduzir o fator hidratante natural (NMF), que contém
os principais produtos de degradagao de filagrina.

Animais - Quatro caes atdpicos adultos sensibilizados por acaros da poeira doméstica (HDM) de uma
colonia de pesquisa.

Métodos - Os caes foram desafiados por via epicutanea com HDMs no abdomen lateral direito, enquanto
o térax esquerdo serviu como controle. Friccionamos a superficie da pele com swabs antes, e nos dias (D)
1, D2, D3, D7 e D28 apds o desafio, em ambos os locais selecionados; os swabs permaneceram embebi-
dos em detergente e congelados até serem processados. Os componentes NMF foram medidos por
espectrometria de massa de cromatografia liquida-tandem (LC/MS-MS).

Resultados — O desafio alergénico induziu lesdes de pele moderada nos locais de aplicagao, e também eri-
tema discreto nas éreas de controle. O desafio alergénico levou a diminuigoes significativas no NMF total e
em seus componentes 4cido trans-urocanico (t-UCA), 4cido carboxilico pirrolidona (PCA) e serina em
ambos os locais. Os escores de lesao diminuiram no D7 e as concentragoes de NMF aumentaram nova-
mente no D28. Os escores de lesao de pele correlacionaram negativamente com as concentragoes de
NMF total, t-UCA e PCA.

Conclusoes e importancia clinica - Neste modelo experimental, um Unico desafio de alergénico epi-
cutaneo levou a uma redugao transitéria e reversivel NMF superficial e seus componentes, e as concen-
tragoes foram negativamente correlacionadas com as pontuagoes da lesao da pele. Essas observagoes
sugerem que algumas das anomalias de barreira da pele observadas em caes atdpicos provavelmente se
desenvolvem secundariamente a inflamacao alérgica cutanea subjacente.

8 © 2021 ESVD and ACVD, Veterinary Dermatology



Figure S1
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(b)

PCA (pg/mg protein)
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Figure S1
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(b)

PCA (ug/mg protein)
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(c)

Serine (ug/mg protein)
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