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A természetes regulativ T sejtek szerepe atopias dermatitishen

The role of natural regulatory T cells in atopic dermatitis

GASPAR KRISZTIAN DR.', BARATH SANDOR DR.?, KAPITANY ANIKO DR.,
SZEGEDI ANDREA DR.!

Debreceni Egyetem, Altalanos Orvostudomanyi Kar, Bérgy6gydszati Tanszék,
Borgyogydszati Allergoldgiai Tanszék'
Debreceni Egyetem, Altalanos Orvostudomanyi Kar, Labormedicina Intézet’

OSSZEFOGLALAS

Az atdpids dermatitis (AD) egy krénikus, remisszidkat
és relapszusokat mutato, kifejezett viszketéssel jaré, nem
fertdzd, gyulladdsos bdrbetegség. A nivekvé ismeret-
anyag segit megérteni a betegség kialakuldsdnak hatteré-
ben allo, klinikailag is relevdns patofiziolégiai eseménye-
ket. A szerzék bemutatjdk a természetes regulativ T
(nTreg) sejteket, és az AD kialakuldsdnak hatterében dllé
immunolégiai folyamatokban jatszott szerepiiket. Az nTreg
sejtek szamdnak valtozasai fontos indikdtorai a betegség
siilyossaganak. Emellett a sejtek funkciojanak zavara is
megfigyelhetd az atépidas mikrokdrnyezet hatdsdra.
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SUMMARY

Atopic dermatitis (AD) is a chronic, non-contagious,
pruritic inflammatory skin disease showing frequent
remissions and relapses. The expanding knowledge about
the disease helps to understand the clinically relevant
pathophysiological processes behind the development of
the disorder. The authors present the natural regulatory T
(nTreg) cells and their role in the immunological
alterations in AD. The changes in the number of nTreg
cells are important indicators of the severity of the
disease. Besides the functional impairment of nTreg cells
is apparent in the atopic microenvironment.
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Az at6pids dermatitis (AD) egy gyakori, krénikus lefo-
lydst mutato, remissziokkal és fellangolasokkal kisért
gyulladdsos borbetegség, melyet a bor szdrazsdga és kife-
jezett viszketése jellemez.

Szdmos vizsgdlat eredménye segitette a betegség pato-
mechanizmusdnak megértését, de a pontos részletek maig
sem tisztdzottak. Az AD egy multifaktoridlis betegség,
hitterében genetikai prediszpozici6 talajan a fiziko-kémiai
bérbarrier sériilése, valamint a természetes és szerzett im-
munvdlasz zavara (beleértve az immuntolerancia eltéré-
seit) jtszik szerepet, ahol a tiinetek kialakuldsét kiilonbo-
z0 komyezeti faktorok (pl. allergids szenzitizaci6 és mik-
robidlis elemek jelenléte) is sulyosbithatjdk (1, 2).

Az immunviélasz szabdlyozdsdban fontos szerepldk a
regulativ tulajdonsdggal rendelkezé T sejtek. Az egyik
ilyen sejtcsoport a forkhead box P3-t (FOXP3) expresszé-
16 CD4TCD25"*"FOXP3* természetes (natural) regula-
tiv T (nTreg) sejtek csoportja, melyek szerepe intenziv
kutatdsok tdrgya AD-ben. Ugyanakkor az nTreg funk-
ciok jellemzdire vonatkozo vizsgélati eredmények el-
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lentmondasosak a betegségben. Cikkiink az nTreg sejte-
ket és az AD kialakuldsdban betoltott szerepiiket mutat-
ja be.

Az adaptiv immunmechanizmusok valtozasai
AD-ben

Az AD immunmechanizmusainak megértéséhez elen-
gedhetetlen a szerzett immunvalasz résztvevoinek, kozii-
liik is elsGsorban a T sejteknek az ismerete. A T lymphocy-
tak kozponti szerepet jitszanak a betegség lefolydsdban. A
bort infiltrdlé T sejtek kozott nagy szamban taldljuk a bor
(cutan) lymphocyta-asszocidlt antigén (CLA)T meméria és
effektor T sejteket, melyekre a betegség akut fazisdban a
bérben a barrier defektus kovetkeztében fenntartott T hel-
per 2-tipust (Th2) citokin termelés (interleukin(IL)-4, IL-
5, IL-13) jellemz6 (3). MegfigyelhetSk azok az egymasra
kolcsonosen haté €s egymadst erdsité események, miszerint
a Th2 tdlsilyu gyulladds elGsegiti a barrier kdrosodasdt, il-
letve a sériilt barrieren keresztiil dtjutd kifejezett allergén
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expozicié Th2 tilsilyt idéz el6. Az AD krénikus fdzisa so-
rdn a bérben mar nem csupdn Th2 sejtek detektdlhatdk, ha-
nem a Th2 sejtek mellett fontos szerepet jitszanak a Thl
és Th22 sejtek is (1, 4). A vérben a bifazisos Th eloszlds a
bérrel ellentétben nem jellemzd, itt Th2 tdlsuly figyelhets
meg a betegség akut és krénikus szakaszdban is.

Az immunoldgiai barrier AD-ben lejatszodé viéltozasai-
nak részletes megismerése napjainkban uj terdpidk kifej-
lesztéséhez vezetett. Ilyen, jelenleg III. fazisu klinikai
vizsgdlatokban tesztelt biologiai terdpids kezelés az anti-
IL-4R ellenes antitest (dupilumab), mely mind az IL-4,
mind az IL-13 hatdsdt blokkolja, ezdltal gyors és jelentSs
javuldst hozva a sulyos klinikai tiineteket mutatd, terdpia-
refrakter AD betegeknek (5).

A természetes regulativ T sejtek

A jol miikod6 immunrendszer alapvet$ feladata, hogy
felismerje a sajdt €s az idegen antigéneket, megkiilonboz-
tesse az drtalmas €s az drtalmatlan behatdsokat, és ezek
alapjan kontrolldlja az immunvélaszokat (a kdros struktu-
rdk ellen védekezzen a szervezet, mig a sajat struktdrdkat
tolerdlnia kell). A patolégids immunreakcidk akdr immun-
deficiencidhoz, akar tilzott immunvdlaszhoz is vezethet-
nek. A folyamatok szabdlyozdsiaban van szerepe a Treg
sejteknek is, melyek a periférids immuntolerancia fontos
clemei. Feladataik koz¢€ tartozik az autoreaktiv sejtek mi-
kodésének szuppresszdldsa, az immunolégiai tolerancia
kialakitasa (6).

A Treg sejtek egészséges felndttekben a CD4t sejtek 5-
10%-at teszik ki. A sejteknek 3 f6 csoportja ismert (kialaku-
lasukat az /. dbra mutatja be): a transzformal6é novekedési
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1. abra

A CD47 regulativ tulajdonsdggal rendelkezs T (Treg) sejtek formdi

faktor-f (transforming growth factor-f}) termel6 TGF-
BYFOXP3" Th3 sejtek, az IL-10 termelé IL-10T FOXP3"
immunszuppressziv Trl sejtek, valamint a CD41 CD25""
FOXP3" Treg sejtek (7, 8). Ez utébbi nTreg sejtek részt
vesznek az allergénspecifikus immunvdlasz, igy a normdl
immunhomeosztazis szabdlyozdsdban és az antigén prezen-
talo sejtek, effektor T sejtek €s hizdsejtek gdtldsaban is (9-
11). Gitoljak tovabba a T sejtek differencidcidjat, aktivacio-
jat, proliferdciéjat, citokin szekrécidjit, migracidjat is. Ezen
tilmenden az aktiv nTreg-ek feladata az autoaggressziv
lymphoproliferativ betegségek kialakuldsanak megel6zése,
az immunvdlasz moduldldsa infekcidk, autoimmun folya-
matok, malignus betegségek kialakuldsa sordn (12).

Az nTreg sejtek létrejotte a thymusban kétlépcsés fo-
lyamat eredménye. E16szor a T sejt receptor szigndl CD25
upreguldciot okoz, létrehozva az nTreg prekurzorokat,
majd az IL-2 szigndl a FOXP3 expressziéjihoz vezet (6).
A humaén nTreg sejtek a CD25 antigént fokozott mérték-
ben expresszdljak (CD25"") szemben a CD25"" sejtek-
kel, és szuppressziv tulajdonsdgokkal csak a CD25"*" sej-
tek rendelkeznek. A CD25% sejtek tehdt nem kizardlag re-
gulativ sejtek, kozottiik lehetnek effektor funkcidkkal bird
sejtek is.

A regulativ funkcié kimutatdsa ugyanakkor igen nagy
technikai kihivds, mert nincs olyan kizar6lagos €s specifi-
kus marker az nTreg sejteken, amely akdr fenotipusukat,
akar funkcidjukat vagy aktivitdsuk mértékét tiikrozné. A
regulativ T sejtek azonositdsdra a legelterjedtebb médszer
az dramlési citometria. Napjainkban a fent emlitett CD4
és CD25 markerek mellett a Treg sejtek azonositdsdhoz
hasznalt, leginkdbb elfogadott molekula a FOXP3 transz-
kripcids faktor jelenlétének, tovabbd a CD127 sejtfelszini
molekula alacsony expresszio-
janak detektdldsa. Pontosabb
meghatdrozast tehet lehetévé a
FOXP3 Iokusz demetildltsaga-
nak kimutatdsa. Ez a moédszer
identifikdlhatja a szuppresszor
funkciéval rendelkezd sejteket
(13), habar emberben a FOXP3
onmagdban kevésbé meghatdro-
z6 a regulativ tulajdonsaggal bi-
1o sejtek kimutatdsdaban (6).

Ismert tulajdonsdg a T sejtek
plaszticitdsa is, azaz nem min-
den T sejt alcsoport végérvé-
nyesen differencidlt, hanem a
sejtek plasztikusak, és megvdl-
tozott gyulladdsos milieu-ben a
mikrokornyezettdl fiiggden ké-
pesek a memoria T sejtek kii-
16nféle fenotipust és funkciot
Jfelvenni” (14). Igy az nTreg
sejtek képesek akdar Th2 sejtté
alakulni a FOXP3 expresszio
csokkenése dltal (15). A folya-
mat forditva is végbemehet, va-
lamint egyéb effektor T sejtek

CD4*CD25*FOXP3*
Természetes regulativ
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Természetes regulativ
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irdnydba is lejdtszodhat. A folyamatban kdzponti szerepet
jatszik a TGF-B. Az nTreg sejtek kialakuldsa 3 f6 mecha-
nizmus szerint torténhet. A sejtek nagy része a thymus-
ban alakul ki (,,thymus” nTreg-ek). Ezek a FOXP3+ sej-
tek mdr érésiik sordn megszerzik regulativ irdnyud elkote-
lezettségiiket, de emellett — példdul mikrobidlis antigéne-
ket bemutaté CD103% dendritikus sejtek hatdsira — a pe-
riféridn is végbemehet az nTreg-ek kialakuldsa (,,perifé-
rids” nTreg-ek) (16), tovdbbd a hagyomdnyos CD41 Th
sejtek TGF- jelenlétében a T sejt receptor stimuldcié ha-
tasdra ,.indukdlt” Treg-eket hozhatnak 1étre in vitro, mely
folyamat az effektor T sejtek citokin indukalt differencid-
cidjdhoz hasonléan torténik. Az igy létrejott differencidlt
Treg-ek a fenotipusban hasonlé T effektor sejteket regu-
laljak (12, 17).

Az nTreg sejtek szerepe AD-ben

A Treg-ek emberben fiziol6gids koriilmények kozott
nemcsak a periférids vérben €s a nyirokszervekben for-
dulnak el6, hanem szamos olyan struktirdt hordoznak
felsziniikon, melyek a bérbe valé vandorldsukat segitik
eld, ezdltal mintegy sugallva szerepiiket az immunszaba-
lyozasban bérgyulladds sordn. Ugyanakkor mégis kevés
ismerettel rendelkeziink az nTreg sejtek szerepérdl és
FOXP3 gén mutdcidja esetén nem keletkeznek nTreg-ek,
¢és hidnyukban immundiszreguldcid, polyendokrinopa-

thia, enteropathia, X-hez kotott szindroma alakul ki, ahol
AD-szerii tiinetek (sulyos eczema, eosinophilia, emelke-
dett immunglobulin (Ig)E szint, allergias légiti betegsé-
gek, ételallergia) is megjelennek (18). Ezen betegség
megfigyelése vezetett ahhoz a kérdéshez, hogy vajon az
nTreg-ek szambeli és/vagy funkcidbeli valtozdsai szere-
pet jatszanak-e az AD kialakuldsdban (6, 8, 19)?

Kevés és ellentmonddsos eredményeket bemutaté hu-
man vizsgdlat tortént az nTreg szdm és funkcié meghatd-
rozasdra AD-ben. Tejfehérje allergidsokat vizsgdlva a pe-
riférids vérben nem taldltak eltérést az nTreg szdmban és
funkciéban, ugyanakkor atopids hajlamot mutaté betegek-
ben a pollenszezon idején alacsonyabb allergén-specifikus
nTreg szamot mértek a vérben (20). A feln6tt AD popula-
ciéban szdmos vizsgdlat a keringg CD4tTCD25"*"
FOXP3" nTreg sejtek magasabb szamit irta le és azok
pozitiv korreldcidjdt a betegség sulyossdgaval, tovdbbd
feltételezték, hogy ezek a sejtek nem mikodnek megfele-
16en (6, 21-23). Mds kutatécsoportok azonban az egészsé-
ges donorpopuldciéban talalt nTreg szammal megegyezd
mennyiségi sejtet taldltak AD betegek periférids vérében
(24). Sajat vizsgalatainkban a periférids vérben karakteri-
zdltuk az nTreg-ek, ezen beliil a specidlis, borbe érkezd
nTreg sejtek komplex mennyiségi és funkcionalis véltoza-
sait AD betegekben (25). Azt talaltuk, hogy a regulativ
funkciéval rendelkezé nTreg és a borbe vandorlé CLA™
nTreg sejtpopuldciok szazalékos el6forduldsa szignifikdn-
san emelkedett volt AD betegek periférias vérében az
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2. dbra
A CD4+CD25DHgMEOXP3+ nTreg sejtek feltételezett szerepe AD-ben. Az atépids bérfelszinen 1évé allergén és
bakteridlis stimulusok gyulladdshoz vezetnek, mely a FOXP3™ T sejtek helyi indukciéjit okozza. Ezek a sejtek lehetnek
regulativ funkciéval rendelkezé indukdlt Treg-ek, melyek funkcidjat a folyamatos SEB jelenlét elnyomhatja tovabbi
bérgyulladdshoz vezetve. Emellett a FOXP3™T sejtek lehetnek dtmeneti Th2-szerii effektor sejtek is, amik onmagukban
is elGsegithetik az at6pids bérgyulladdst. A periférids FOXP3™ sejtek mennyisége mérhetd, mely adat informaciét adhat
a betegség sulyossagarol. (SEB: staphylococcus enterotoxin B; TSLP: thymus stromdlis lymphopoetin)
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egészséges kontrollokhoz képest, és szignifikans korreld-
ciét mutatott a betegség stlyossdgi paramétereivel (25).

Hasonldan az el6z6ekhez az atopids gyulladdsos bérben
taldlt nTreg sejtvizsgalatok eredményei is igen ellentmon-
dasosak. Mig az egyik vizsgdlat nem taldlt nTreg sejteket
léziondlis AD bdérben (26), addig egy masik nagy mennyi-
ségli sejtet irt le a borben (27). Sajét vizsgalataink szerint
a CD4TCD25YFOXP3*" nTreg sejtek szignifikdnsan
emelkedett szamat taldltuk atopids bérben, toviabba az at6-
pids rahelyezési teszt (atopy patch test) pozitiv AD bete-
gek biopszidiban olyan epidermadlis sejtaggregdtumokat
figyeltink meg, melyek szoros kapcsolatot mutattak a
FOXP3* nTreg sejtekkel, utalva ezen sejtek AD kialaku-
lasdban betoltott elengedhetetlen szerepére (28).

Az AD betegek nagy szdzalékdban irtak le Staphylo-
coccus aureus kolonizdciot. Az nTreg sejtek funkcidinak
viltozdsait AD-ben vizsgdlva leirtdk, hogy S. aureus jelen-
létében a regulativ sejtek elvesztették az effektor T sejteken
vald szuppressziv hatdsukat (21). Kordbbi vizsgédlatainkban
funkcionalis tesztekkel azt is bizonyitottuk, hogy az nTreg
szuppresszor funkcids aktivitds homeosztatikus koriilmé-
nyek kozott az atopids betegekben megtartott, de dézisfiig-
g0 staphylococcus enterotoxin B (SEB) stimuldcié hatdsédra
karosodik (nTreg sejtek mdsodlagos funkciézavara), és a
sejtek elveszitik szuppressziv képességiiket mind az AD
betegekben, mind az egészségesekben (25). Azaz az egyént
koriilvevé mikrokornyezet (folyamatos SEB jelenlét a bete-
gek bdrén) jelenti a legnagyobb kiilonbséget a betegekben
az egészségesekhez viszonyitva (25, 29).

Az eddig kozolt tudomdnyos eredmények alapjan egy
hipotézis dllithat6 fel az nTreg sejtek lehetséges szerepé-
16l AD-ben (2. dbra). Az dllanddan jelenlévé allergén és
bakteridlis stimulusok szignifikdns effektor T sejt aktivd-
ciéhoz vezetnek az AD betegek borében. A bérgyulladds
sordn a FOXP3™ T sejtek helyi indukciéja figyelheté meg.
Ha ezek a sejtek regulativ funkciéval rendelkezé FOXP3*
indukalt Treg-ek (25), akkor az AD-ben tapasztalt folya-
matos SEB jelenlét elnyomja funkcidjukat tovébbi inten-
ziv bérgyulladdshoz vezetve. Ha ezek a sejtek dtmeneti
FOXP3* Th2-szeri effektor sejtek, akkor 6nmagukban is
képesek az atépids borgyulladds elGsegitésére. Ezek a
FOXP3™ sejtek a periférian megjelenve mérhetdk, és in-
formdciot adnak a betegség sdlyossagarol (30, 31).

Osszefoglalas

A regulativ T sejtek fontos kontroll funkcidkat toltenek
be az immunolégiai folyamatokban, habédr pontos felada-
tuk AD-ben még nem teljesen tisztdzott. Az allergids, au-
toimmun és krénikus gyulladdsos korképeket félresiklott
effektor T sejt medialt immunvdlaszok jellemezik, melye-
ket részlegesen magyardzhatnak az nTreg sejtek mennyi-
ségi és/vagy funkciondlis véltozdsai is.

A regulativ sejtek heterogenitdsa €s a specifikus sejtmar-
kerek hidnya miatt azonban a kiilonb6z6 vizsgdlatok
nTreg-ek karakterizdldsara vonatkozé eredményei nehezen
Osszehasonlithatok (6, 8). Bar kezdetben feltételezték az
nTreg sejtek alacsonyabb szamat periférids vérben AD so-
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rdn, az irodalmi adatok azt mutatjak, hogy a betegek véré-
ben az nTreg sejtek szama emelkedett, és szamuk a beteg-
ség sidlyossdgdval pozitiv korreldciot mutat, mely a
FOXP3* nTreg sejtek AD kialakuldsdban betoltott patoge-
netikai szerepére utal. A funkciondlis tesztek bizonyitjak,
hogy a betegek periférids vérében az nTreg sejtek primeren
megtartjdk szuppresszor aktivitasukat, de SEB stimulus ha-
tasdra az egészségesekhez hasonléan elvesztik szuppressziv
képességiiket, azaz az egészségesekkel ellentétben, AD ese-
tén a regulativ sejtek funkcidjdra a legnagyobb mértékii be-
folyassal a beteget koriilvevé mikrokornyezet van.

A munka elvégzéséhez az OTKA K108421 pélyazat nydjtott se-
gitséget.
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Development of an in vitro microbiome and infection model

D_van_der_Krieken,' T Ederveen,' P Scheepers,” S van Hijum,’ | Schalkwijk' and
P Zeeuwen' I Dermatology, Radboudumc, Nijmegen, Netherlands, 2 Health Evidence,
Radboudumc, Nijmegen, Netherlands and 3 Centre for Molecular and Biomolecular
Informatics, Radboudumc, Nijmegen, Netherlands

Human reconstructed skin models are available to study defence mechanisms involved in host-mi-
crobial interactions between keratinocytes and resident commensals or opportunistic pathogens.
These cellular models, however, are laborious and expensive, prone to uncontrolled bacterial over-
growth, and do not allow high-throughput screening. Therefore, we developed a completely new in
vitro system that mimics human skin for bacterial growth, and can be used for high-throughput test-
ing of individual microorganisms, or microbial ecology by metagenomic analysis. Microorganisms
attach and live on the stratum corneum of our skin. In our newly developed model, human callus
serves as substrate and nutrient source for bacteria. After 7 days of culturing, bacteria are collected
for analysis. Bacterial survival is measured by colony forming units (CFU) counting and by qPCR
using strain-specific primers. Prior to genomic DNA (gDNA] isolation, the bacteria are treated with
propidium monoazide (PMA) and exposed to light to eliminate gDNA originating from non-viable
bacteria. We succeeded to mimic in vivo conditions of human skin by infection of our model with
human skin commensals (S. epidermidis and P. acnes), which survived for more than one week in
vitro. Known human pathogens (S. aureus, P. aeruginosa, and S. pvogenes) were tested and survived
in this model. Furthermore, the ratios between bacterial communities and the bacterial diversity of
a human in vivo microbiome collected from the lower back of healthy volunteers remained stable
after one week of culturing on the model. We envision that our experimental setup can be used
as a model for skin diseases linked to microbial colonisation. Future investigations will focus on
modulation of ‘disease-associated microbiomes’ by stimulation of ‘desirable’ commensal bacteria
to prevent expansion of pathogenic species.
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Investigation of skin barrier functions and allergic sensitization in patients with Hyper-IgE
syndrome

ZDajnoki,' G Mécsai,' B Toth,” L Marédi,” K Gaspar,' G Béke," A Kapitany' and A Szeged;'
1 Division of Dermatological Allergology, Department of Dermatology, Faculty of Medicine,
University of Debrecen, Debrecen, Hungary and 2 Department of Infectious and Pediatric
Immunology, Faculty of Medicine, University of Debrecen, Debrecen, Hungary

Hyper-IgE syndrome (HIES) is a rare, but severe primary immunodeficiency, characterized by
increased serum IgE levels, recurrent infections and atopic dermatitis (AD)-like skin lesions. STAT3
mutations are detected in the most patients, which cause impaired Th17 development. AD is a
chronic inflammatory skin disease with immunologic alterations and skin barrier dysfunctions.
Our aim was to investigate and compare the skin barrier alterations and allergic sensitization (AS)
in HIES and AD patients and to find similar or different pathogenetic events in the development
of skin lesions. Analyses of STAT3 and filaggrin (FLG) mutations were performed in 6 HIES and 30
AD patients as controls. Laboratory parameters (LDH level and eosinophil count), immunologic
alterations (intracellular cytokine staining), AS (total and specific IgE levels, medical history), and
skin barrier changes [transepidermal water loss (TEWL), serum thymic stromal lymphopoietin (TSLP)
levels] were also examined. Mutation analysis of STAT3 showed 100% positivity in HIES patients,
although all of them had FLG wild-type concerning R501X and 2282del4 mutations, which were
found in 31% of our AD patients in heterozygous form. No differences were found between the
two diseases regarding LDH and IgE levels or eosinophil counts, Impaired Th17 cell numbers were
detected in T cells of HIES patients. No altered barrier functions were found in HIES patients which
were significantly impaired in AD patients. AS was more frequent in AD. On the basis of these
results barrier alterations probably are not the main pathogenetic events in the development of skin
lesions in HIES. Despite of the high IgE levels, AS is not a characteristic feature in these patients,
which can be the consequence of their normal skin barrier functions, since outside-inside barrier
impairment seems to be necessary for the development of AS.
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IL-1 and IL-36 are the dominant cytokines in Palmar Plantar Pustulosis

A_Johnston,' X Xing,' L Wolterink,” DH Barnes,' JM Kahlenberg,? PW Harms® and
JE Gudjonsson' 1 Dermatology, University of Michigan, Ann Arbor, MI, 2 Rheumatology,
University of Michigan, Ann Arbor, Mi and 3 Pathology, University of Michigan, Ann Arbor,
Mi

Palmar plantar pustulosis (PPP) is a chronic pustular dermatosis restricted to the palms and soles.
Although rare, PPP is debilitating with a large impact on quality of life and ability to work. Resistance
to treatment and disease recurrence are common thus a better understanding the pathogenesis of
PPP is needed and may yield new therapeutic approaches. To delineate molecular targets in PPP
and assess the pathophysiological differences between PPP and the more common chronic plaque
psoriasis (CP) we analyzed archived FFPE skin biopsies of confirmed cases of PPP {n=9 control, 20
lesional) and CP (n=12 control and lesional) using Affymetrix ST 2.1 microarrays. Compared with
healthy skin, PP and CP lesions yielded 33 and CP 444 differentially expressed genes respectively
(>2-fold change, FDR<.05) with 22 of these transcripts differentially expressed in both diseases.
Using qRT-PCR we detected significantly elevated expression of IL1B (16x, p=.039), IL36G (7x,
p=.0001), and the neutrophil chemokines CXCL1 (3x, p=.039) and CXCL2 (4x, p=.009), as well as
the NADPHoxidase component NCF2 (2x, p=.04) in PPP compared with healthy palmar/plantar
tissue; While IL36A, I1L19 and IL8 could not be detected in healthy skin, all were significantly
expressed in PPP lesions (p<.0001 all). These data were confirmed by IHC, and indicate a level
of sustained activation of the IL36 and IL1 systems in PPP, which drive neutrophil infiltration.
Compared with CP, PPP lesions expressed 2-fold more IL-36G (p=.01), but significantly less of the
T cell chemokines CXCL9 (25x, p=.035), CXCL10 {20x, p=.038) and lower IL17A (p=.02), IL22
(37x, p=.0005) and MX1 (2x, p=.003) expression, suggesting a less prominent role for Th1/Th17
pathophysiology in PPP compared to CP. Our data may have major therapeutic implications as
they suggest that the IL-1 and IL-36 inflammatory axes are the main drivers of disease pathology in
PPP, and question the contribution of IL-17 and/or IFN-y to its pathogenesis.
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Mammalian target of rapamycin is increased in hidradenitis suppurativa and acne being
related to insulin resistance

A Balato, S Lembo, G Caiazzo, V De Vita, R Di Caprio, M Donnarumma, G Fabbrocini and
G Monirecola Unit of Dermatology, Department of Clinical Medicine and Surgery, University
of Naples Federico 1I, Naples, Italy

The aim of this study was to investigate the possible involvement of mammalian target of rapamy-
cin (mTOR) in hidradenitis suppurativa (HS) and acne evaluating its possible relation with insulin
resistance. The study population comprised 30 subjects equally distributed for HS, acne and healthy
volunteers. All subjects underwent anthropometric measurements, homeostasis model assessment
of insulin resistance (HOMA-IR) and oral glucose tolerance test (OGTT). RNA and protein analysis
was executed on skin biopsies from non lesional and lesional skin of all HS, acne patients and on
healthy skin. Our results showed that mTOR was enhanced in lesional as well as non lesional skin
of HS and acne patients compared to healthy controls. Interestingly, mTOR increases correlated with
insulin resistance in both analyzed diseases. Indeed, 60% of HS patients were insulin resistant and
mTOR skin gene expression correlated with insulin secretion during OGTT at 30 and 60 minutes
(r=0.8 and r=1, respectively). Moreover, mTOR skin gene expression significantly correlated with
the severity of HS, assessed through Sartorius score (r=0.8); being the last one related to body mass
index (BMI; r=1). Regarding acne palients, we found a significant correlation between HOMA-IR
and mTOR skin gene expression (r=0.7). In conclusion, our findings show a possible involvement
of mTOR in the complex inflammatory scenario of HS and acne as well as its potential association
with insulin resistance.
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Topical TRK-820 (Nalfurafine), a kappa-opioid receptor agonist, suppresses scratching and
infl y changes in lone challenged mouse ears

G Elliott,” M Soeberdt,> R Vanwersch,' D Metze,’ T Lotts,” S Staender’ and C Abels® 7
Derphartox, Delft, Netherlands, 2 Dr. August Wolff GmbH & Co. KG Arzneimittel, Bielefeld,
Germany and 3 Dept. Dermatology, University Hospital Minster, Miinster, Germany

We investigated the effect of topical TRK-820 on scratching and inflammation in the oxazolone
mouse ear model (inducing a chronic allergic contact dermatitis). Mouse ears were treated with
100ul of 1% oxazolone in acetone on days 0, 7, 9 and 11. On days 11 through 18 ears were treated
with 50ul of betamethasone dipropionate (BMDP), TRK-820 in DMSO or DMSO alone (control).
Ear thickness was measured on days 11 through 19, and scratch events (SE) and general activity
(GA) were measured on days 11 and 18 for 22 hours. Mice were sacrificed on day 19 and ears
processed for histological examination. Topical BMDP (0.05%) and TRK-820 (0.2% and 1.0%)
accelerated recovery of ear thickness (reduced tissue oedema). Histologically, vehicle control ears
were thickened and showed abundant dermal inflammation. CD4"* and CD8" T-cells, neutrophils,
and eosinophils had infiltrated the dermis. Mast cells were degranulated. BMDP and, to a lesser
extent, TRK-820 1% significantly reduced ear thickness and cell infiltration. TRK-820 0.2% had
little effect. Mouse scratching was bi-phasic, with an initial “early” SE peak within the first 2 hrs after
exposure to oxazolone and a second “late” period lasting from around 18.00 hrs until early morning.
Scratch frequency (Hertz) varied between 12 and 30Hz with an optimum of 16Hz. Topical BMDP
(0.05%) and TRK-820 (0.2% and 1.0%) inhibited scratching compared to the vehicle control on days
11 and 18. There was also a shift in scratch frequency from higher to lower frequencies (<16Hz).
There was an initial inhibition of GA for 4 hrs after the initial treatment with TRK-820 on day 11
which was not present on day 18. The strong early anti-pruritic effect of TRK-820 was transient and
would appear to be related to some extent to reduced GA at day 11. Topical KOR agonists may be
useful in the treatment of inflammatory skin diseases and associated pruritus.
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HSV-1 infection of k ytes inhibits i activation

H Beer," G Strittmatter,' | Sand,' M Sauter,” M Seyffert,” R Steigerwald,* C Fraefel,’ S Smola’
and LE French' 1 Dermatology, Univerity Hospital Ziirich, Zirich, Switzerland, 2 Virology,
Saarland University, Homburg/Saar, Germany, 3 Virology, Univerity of Ziirich, Ziirich,
Switzerland and 4 Infectious Disease Division, Bavarian Nordic GmbH, Martinsried, Germany
Herpes simplex virus (HSV) is a double stranded (ds) DNA virus that is extremely well adapted
to humans. HSV targets keratinocytes usually at mucocutaneous parts of the skin. In most cases
infections do not cause much harm but can cause morbidity and even mortality in immunocompro-
mised patients. Inflammasomes comprise a group of innate immune complexes, which induce an
inflammatory response upon sensing of several different stress signals. This is achieved by activation
of the protease caspase-1, which in turn activates the proinflammatory cytokines prointerleukin(IL)-p
and -18. In human keratinocytes the NLRP3/NLRP1 inflammasome is activated by UVB irradiation
whereas the AIM2 inflammasomes plays an important role in psoriasis. Transfection of human pri-
mary keratinocytes with dsDNA or infection with the dsDNA virus Modified Vaccinia Virus Ankara
(MVA) induces IL-1p and -18 secretion, which is dependent on expression of proteins of the AIM2
inflammasome. In contrast, HSV-1 infected keratinocytes do not secrete IL-1p or -18. Further exper-
iments revealed that HSV-1 infection suppresses prolL-1p expression and inflammasome activation
and this effect is dependent on viral gene expression. With these results we identified inflammasome
inhibition in keratinocytes as a novel immune response evade mechanism of HSV-1, which might
underlie the virus’ ability to cause life-long infections. However, keratinocytes can be primed to
overcome inflammasome inhibition by HSV-1 infection.
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A comparison of atrophic and hypertrophic facial photoageing

Ayer, RE Watson, T Griffiths and CE Griffiths The Dermatology Centre, Salford Royal NHS
Foundation Trust & The University of Manchester, Manchester Academic Health Science
Centre, Manchester, United Kingdom
Photoageing is due to the cumulative effects of sun exposure superimposed on chronological
cutaneous ageing. Clinically, two main phenotypes of facial photoageing exist: atrophic smooth
telangiectactic skin (AP) and; hypertrophic wrinkled skin (HP). AP is prone to the development of
non-melanoma skin cancers (NMSC). The mechanisms that underpin these two disparate phenotypes
are poorly understood. The aim of this study was to evaluate the histological differences between
phenotypes by examining: 1) the morphology of epidermis and dermal epidermal junction (DEJ) and;
2) the composition and distribution of 4 relevant biomarkers [elastic fibres; fibrillin-rich microfibrils
(FRM); collagen VIl and; von Willebrand Factor (vWF)] in the dermal extracellular matrix from sub-
jects with either AP or HP [n=20 per group (mean = SE); AP (78.7y £2.02); HP (74.5.6y +2.08)]. We
found that AP epidermis was thicker than HP (P< 0.0001) but there were no significant differences
in DEJ convolution between phenotypes (P>0.05). The percentage of dermis occupied by mature
elastin fibres was significantly greater in HP than AP (P<0.0001), but the dermis of HP was less
enriched in FRM than AP (P<0.05). AP was found to be collagen ViI-poor compared to HP (P<0.05)
but, as expected, was more vascular with a greater number of blood vessels (P<0.001 & P< 0.0001,
respectively). AP had significantly more NMSC (n=25) than HP (n= 0). No differences were found in
any of these biomarkers in sun-protected buttock skin obtained from the same patients. This study
demonstrates that the stroma in AP facial skin is characterised by less solar elastosis and collagen ViI
expression and more FRM, increased vascularisation and NMSC as compared to the HP phenotype.
HP and AP appear to be distinct clinical and histological entities. Further investigation is warranted
to determine the underlying mechanisms in HP that confer protection against development of NMSC.
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Allergen specific immunotherapy in atopic dermatitis

A Kapitdny,” S Bardth,' A Khasawneh,” G Béke,> Z Dajnoki> Z Kaplar,? A Szegedi® and
K Gaspar’ 1 Department of Laboratory Medicine, Faculty of Medicine, University of
Debrecen, Debrecen, Hungary and 2 Division of Dermatological Allergology, Department of
Dermatology, Faculty of Medicine, University of Debrecen, Derbrecen, Hungary

Atopic dermatitis (AD) is a chronic inflammatory skin disease prone to relapse, having both genetic
and environmental factors (e.g. allergens) as underlying causes for its development. The use of
ailergen specific immunotherapy (ASIT) has been restricted to insect venom allergy, allergic rhinitis
and mild extrinsic asthma; however a few contradicting results are available on the use of ASIT
in AD. Our aim was to analyze the effect of ASIT on clinical and subclinical variables in patients
sensitized by house dust mite and suffering from both allergic rhinitis and AD. We examined the
patients clinical (physical status, disease specific questionnaire), immunological laboratory (defining
regulatory and effector T cells and also blood dendritic cells - flow cytometry; determining serum
allergen specific IgE levels - ELISA; atopy patch test, prick test) as well as skin barrier (specifying
Filaggrin mutation - molecular genetics; determining serum TSLP levels - ELISA; measuring TEWL -
Tewameter) parameters prior to and during the ASIT treatment in comparison with diseased control
groups. As a result of ASIT the measured clinical and skin barrier variables displayed improvement
compared to the initial values as well as to the control group, although the differences were not
significant. However when only patients without filaggrin mutation where compared, the ASIT
treated patients showed significant improvement in barrier (TEWL) function (38,96+17,42 gm’h
vs. 19,97+42,077 g/m’h; p=0,0357). This result predispose that the modified immune status may
improve the skin barrier in the mild-to-moderate patients without filaggrin mutation. Perhaps this AD
population may benefit of ASIT. There is an intricate pathogenesis underlying AD, which requires
a complex approach in therapy. Additionally to the previously described immunological changes
attributed to ASIT, analysis of other physicochemical barrier parameters is crucial.
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Stress markers in chronic urticaria

A Ograczyk," M Kozlowska,? A Kaszuba? and A Zalewska-Janowska' 1 Psychodermatology
Department, Medical University of Lodz, lodz, Poland and 2 Dermatology, Pediatric
Dermatology and Oncological Dermatology Clinic, Medical University of Lodz, Lodz, Poland
It is well known that environmental stressors, including psychological ones, play an important
role in triggering chronic urticaria and could influence its course. Our study aim was to compare
selected biological parameters (cortisol and DHEA-S saliva levels and cortisol/DHEA-S ratio - con-
cerned as stress markers) with psychological ones (stress level and quality of life) between chronic
urticaria patients and controls. The study group recruited at dermatology departments, consisted of
46 females suffering from chronic urticaria (age range: 21-68 years, mean+SD 44.6=14.2) and 33
females concerned as our control group (age range: 18-78 years, mean=SD 46.3+14.7). Disease
duration ranged from 6 weeks to 25 years (mean=SD 3.6 years=5.8 years). The following methods
were used: Perceived Stress Scale (PSS-10), The Short Form Health Survey (SF-36), and ELISA
method to assess saliva cortisol and DHEA-S levels. The statistical significance was set at p<0.05.
Patients with chronic urticaria presented lower cortisol (z=6.833, p<0.001) and DHEA-S levels
(2=7.024, p<0.001) in comparison to the control group.The obtained results could be regarded as
objective confirmation of negative influence of chronic stress in urticaria patients (PSS-10 results are
compatible with them). Patients with chronic urticaria revealed also worse quality of life (Qol) in
reference to all SF-36 dimensions, except for bodily pain. The results revealed statistically significant
correlation between higher DHEA-S level (r=0.39, p<0.01), lower cortisol/DHEA-S ratio (r=-0.36,
p<0.05) and better physical functioning in patients with chronic urticaria. In this group stress also
negatively correlated with QoL - with ail SF-36 dimensions. Our results confirmed negative role
of stress in chronic urticaria course which led to worse physical, mental and social functioning.
Chronic influence of stress was revealed also in biological parameters, which -by definition- are
regarded as fairly objective methods.

$38 Journal of Investigative Dermatology (2015), Volume 135
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The wet-wrap method with diluted corticosteroids versus emollients in children with atopic
dermatitis — a prospective, randomized, double-blind, placebo controlled trial

SR lanmohamed," | Gutermuth' and AP Oranje” 1 Dermatology, University Hospital Brussels
(UZ Brussel), Brussels, Belgium and 2 KinderHaven, Rotterdam, Netherlands

Atopic dermatitis (AD) can be treated in multiple ways with both local and systemic therapy. In
children with severe AD wet-wrap therapy (WWT) is a safe option compared to systemic therapy
with many side effects. WWT is performed in various ways, with or without (diluted) corticosteroids.
The question remains whether diluted corticosteroids are really necessary, however, a comparative
study has never been done before. We performed a prospective, multicentre, placebo controlled,
double-blind, randomized clinical trial. Patients between 6 months and 10 years old with severe
AD (SCORAD > 40) who were eligible for WWT were asked to participate in this study. Treatment
consisted of 4 weeks of WWT with either verum (diluted corticosteroid: mometasone fuorate 1:3
bady and 1:19 face) or placebo (petroleum 20% in cremor cetomacrogolis). Both groups were treated
in the same way: week 1 - apply once daily on the whole body using the fingertip unit method; week
2-4 - apply once daily on the lesions at 4 consecutive days per week, using the fingertip unit method.
Atdo, d1, d4, d7, d14, and d28 outcome measures (SCORAD, Quality of life scores, and adverse
events) were gathered. A total of 39 patients were included in the study; after randomization 20 in
the placébo group and 19 in the verum group. The SCORAD decreased in both groups, but better
and faster in the verum group (mean difference in SCORAD at all time points = 13.2, p<0.0001).
Side effects were mild in the verum group: 10x folliculitis and 3x decrease of cortisol level in the
first week, which returned to normal after a re-check in the second week. In the placebo group we
observed 2x folliculitis and 2x infected AD. Both groups show an improvement of AD, however,
the diluted corticosteroids group shows a statistically significant faster improvement, especially in
the first week of treatment.
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Interventions for nail psoriasis

C Busard," M Pasch,” S Oudshoorn,' L Hooft' and PI Spuls' 1 Academic Medical Center,
Amsterdam, Netherlands, 2 Radboud University Nijmegen Medical Centre, Nijmegen,
Netherlands and 3 Dutch Cochrane Centre, Utrecht, Netherlands

In this update of a Cochrane Review we systematically assess the efficacy and safety of nail psori-
asis treatments. The search was updated to November 2014 in Cochrane Skin Group Specialised
Register, CENTRAL, MEDLINE, Embase, LILACS and ongoing trial registers. Twelve new studies
(1469 patients) were included making a total of 30 studies comprising 2735 patients. Five biologic,
3 radiotherapy and 3 topical studies reported statistically significant improvements in nail disease
severity. Short term improvement was demonstrated for ustekinumab 45 and 90mg vs placebo (resp.
26.7% and 24.9% vs 11.8%), secukinumab 150mg monthly and early dosing vs placebo (resp.
10.6% and 19.5% vs -14.4%), superficial radiotherapy vs sham radiotherapy (20% vs 0% nail),
lindoil vs olive 0l (59.3% vs 16.3%) and tacrolimus 0.1% vs no active treatment (56.2% vs 15.5%).
Medium term improvement was demonstrated for infliximab 5 mg/kg (57.2% vs -4.1%), golimumab
50 and 100 mg (resp. 33% and 54% vs 0%), certolizumab (58.8% vs 42.4%) and HPCH lacquer
vs placebo (55% vs 31.7%). For ustekinumab and golimumab long term extension studies indicate
maintained clinical response during 52 and 256 weeks respectively. A higher incidence of adverse
events (mild and tolerable) was reported for systemic compared to topical and radiotherapy. In addi-
tion to infliximab and ustekinumab newly introduced biological agents (secukinumab, golimumab
and certolizumab) have shown to be beneficial in the treatment of nail psoriasis. Radiotherapy for
psoriasis is not used in common practice. Although the quality of evidence for topical therapy was
generally poor, most interventions showed some improvements on nail disease severity and could
be valuable in clinical practice if systemic therapy is not indicated. With the growing amount of
upcoming clinical trials and the development of new scoring systems, harmonization of outcome
measures and clinical homogeneity is essential to enhance comparability between clinical trials
and to improve the body of evidence for nail psoriasis treatments.
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Scoring i gi the H. gi Activity Score

SR Janmohamed,' L De Raeve,' ) Gutermuth' and AP Omnje3 1 University Hospital Brussels
(UZ Brussel), Brussels, Belgium and 2 Erasmus MC, Rotterdam, Netherlands

Until recently, scoring systems for infantile haemangioma (IH) activity were lacking. We developed
the Haemangioma Activity Score (HAS), a simple scoring system for retrospective and prospective
use, based on colour, swelling, and ulceration. Recently, the Haemangioma Severity Scale (HSS)
has also been described. The following studies were undertaken to validate the HAS and to compare
the HAS with the HSS. We validated the HAS with a retrospective observational study of photo-
graphs of IHs. We selected those patients who had clear and representative photographs and had
a follow-up of at least six months. To assess agreement, the HAS of these n=78 IHs was calculated
independently at two time points by three physicians. We calculated the intraclass correlation
coefficients (ICC) of the HAS at t=0 and at t=1. In a prospective interventional study with 54 infants
with IHs treated with oral propranolol we compared the HAS with the HSS. The HAS and the HSS
were applied independently by two observers. Mean ICC's of three observers of the HAS at t=0 and
t=1 were 0.72 and 0.76, respectively. We noted that HSS scores often remained the same upon
improvement of the IH and therefore do not reflect severity. HAS scores decreased over time, with
a dramatic drop in the first week of treatment, reflecting the immediate therapeutic responses. We
conclude that the HAS is a promising scoring system for scoring the activity of IHs in patients at
different time intervals. It could be useful in future investigations for examining the activity of IHs
after various therapies or for following the natural course. We also conclude that the HAS is to be
preferred over the HSS. Advantages: the HAS can also be used in patients with deep IHs and can
be used both prospectively with patients and retrospectively on photographs.
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The role of orphan receptor Interleukin-17 Receptor D in the pathogenesis of psoriasis.

M Mellett,' F Truzzi,” PN Moynagh,* C Pincelli,” £ Contassot' and LE French' 1 Department
of Dermatology, University Hospital Zurich, Zurich, Switzerland, 2 University of Modena and
Reggio Emilia, Modena, Italy and 3 Biology Department, Maynooth University, Maynooth
Ireland

Interleukin 17 Receptor D (IL-17RD), also known as Similar expression to FGF genes (SEF), is an
orphan receptor of the IL-17 receptor family, having no known ligand. We previously reported
that IL-17RD differentially regulates IL-17A signalling pathways by directly targeting IL-17 receptor
adaptor protein, Actl, by SEF / 1L-17R (SEFIR/SEFIR interactions, which leads to downregulation
of NF-xB and ERK activation but increased p38 MAPK activity. This makes IL-17RD a potential
target for developing therapeutics for disease where IL-17 signalling is implicated, including pso-
riasis. Indeed, two separate single nucleotide polymorphisms in the 1117rd gene have recently
been linked to an augmented risk of Crohn's disease and increased psoriasis susceptibility. I117rd
gene expression has also been shown to be down-regulated in psoriatic lesions. Therefore, it is of
interest to characterise a role for IL-17RD in psoriasis pathogenesis. Here we demonstrate that the
regulatory effects of 1L-17RD are not restricted to IL-17 signailing but IL-17RD also targets Toll-
like receptor-induced signalling pathways. In primary human peripheral blood mononuclear cells
(PBMCs), knockdown of 1117rd mRNA levels leads to enhanced pro-inflammatory signalling and
gene expression. IL-17RD-deficient mice were also more susceptible to TLR-induced septic shock
and pro-inflammatory cytokine-induced inflammation. We assessed IL-17RD protein expression
in psoriatic tissue by immunohistochemistry staining and observed decreased IL-17RD protein
expression in the epidermis of psoriasis patients compared to controls. Interestingly, this loss of
1117rd expression also correlated with higher expression of pro-inflammatory molecules. Taken
together our data suggest that IL-17RD is an important regulator of the pro-inflammatory pathways
that contribute to psoriasis pathogenesis.

457

Ex vivo and in vivo studies support safety and non-invasiveness of hair follicle targeting for
transcutaneous immunization strategies

A Vogl' S Hadam,' E Pfannes,' B Combadiere’ and U Blume-Peytavi' 1 Department
of Dermatology, Charite-Universitaetsmedizin Berlin, Berlin, Germany and 2 Centre
d’lImmunologie et des Maladies Infectieuses, Université Pierre et Marie Curie, INSERM U543,
Paris, France

Non-invasive targeting of cutaneous antigen-presenting cells does not only offer practical advan-
tages. Our previous clinical trials with transcutaneously (t.c.) administered influenza vaccine using
a skin surface method which targets hair follicles (CSSS) indicate, that while rather poor in induc-
tion of humoral responses, t.c. immunization may be helpful for the induction of cytotoxic T cell
responses. In ex vivo studies, CSSS removed only 30% of stratum corneum material, but activated
Langerhans cells and significantly increased the penetration of 200nm polystyrene particles deep
into hair follicles. In this in vivo study in 12 volunteers, we assessed skin barrier function and
integrity after CSSS compared to conventional adhesive tape stripping. We found no indication for
marked inflammation within the first 48 hrs after the procedure assessed by clinical examination
and presence of inflammatory cytokines (IL1aplha, IL-6 or IL-8) in skin surface material. TEWL
values were markedly increased shortly after CSSS and adhesive tape which dropped quickly after
the procedures. Return to baseline was slightly delayed in CSSS-treated areas. In accordance to
the larger amount of stratum corneum removed by CSSS we observed stronger decreased pH
values in CSSS treated skin areas slowly recovering over time compared to tape-stripped skin. No
changes in skin elasticity was observed. Volunteers indicated in the questionnaires that they would
readily choose CSSS-based TC vaccination as vaccination method if available. These observations
make CSSS a highly interesting technology for patch immunizations, because the size of viruses,
virus-like-particles, and nanocarriers favours hair follicle penetration, because immune activation
enhances uptake activity, and because we previously found hair follicles to be key sites for cellular
uptake of carriers and candidate vaccines.
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Aninsight into the expression patterns of antimicrobial peptides psoriasin, RNase7, HBD-2,-3
and LL37 in polymorphic light eruption.

V_Patra,' G Mayer,' U Schmidbauer,” A Gruber-Wackernagel," M Horn? and P Wolf' 1
Research Unit for Photodermatology, Medical University of Graz, Graz, Austria and 2
Department of Dermatology, Medical University of Graz, Graz, Austria

Polymorphic light eruption (PLE) is a common photodermatosis that has been linked to immuno-
logical abnormalities. Previous work of normal skin of PLE patients has indicated that there is an
abnormal regulation of antimicrobial peptides (AMPs) to UV exposure that may be involved in the
pathogenesis of the disease (Felton S et al, Photochem Photobiol Sci 2013; 12(1):29-36). AMPs are
best known in fighting against a wide range of gram-negative and gram-positive bacteria, as well as
fungi and few viruses. Recent studies indicate that AMPs not only act against microorganisms, but
also are actively involved in adaptive immune responses and can modulate immune reactions. Our
study focuses on AMPs in lesional skin of PLE. We performed immunohistochemistry for psoriasin,
RNase7, HBD-2, -3 and LL-37 on tissue sections of archived, paraffin-embedded skin samples from
PLE lesions (n=5-12) and compared the results to that from samples (n=5-13) of sun-exposed or
not-exposed adjacent healthy skin available from surgical excision of various skin tumours. Intensity
of staining and/or number of positive cells were quantified by semi-quantitative scores. We observed
significant expression of psoriasin, RNase7, HBD-2 and reduced expression of HBD-3 in PLE lesions
compared to the healthy skin. Interestingly, LL-37 was highly expressed around blood vessels and
sweat glands in PLE lesions but not in healthy skin. The expression patterns observed could be due
to UV exposure, which is known to upregulate certain AMPs. Since these AMPs are known to have
immunomodulating properties, our observations of differentially expressed AMPs suggest that they
may indeed play a role in the pathophysiology of PLE.
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Unraveling leukocyte populations in adipose tissue

R Naito,' M Briggen,' W Bauer," M Zevda,’ F Koszik,' H Kiprov® and G Stingl' 7 Dept
Dermatol., DIAID, Medical University of Vienna, Vienna, Austria, 2 Private (.1;771( Kiprov,
Vienna, Austria and 3 Dept. Internal Medicine Ili, Medical University of Vienna, Vienna,
Austria

Adipose tissue (AT) had long been regarded as a site of inert lipid/energy storage. More recent
evidence exists that AT can be both source and target of various inflammatory cytokines and
adipokines. In order to determine the potential cellular source(s) of such mediators, we sought to
immunophenotypically characterize the leukocytic infiltrate of AT. Therefore, we collected AT from
abdominoplasty surgeries as well as from liposuctions. Multicolor immunofluorescence stainings
of tissue sections and flow cytometry of isolated cells were used to characterize residing immune
cell populations in AT. For FACS, cells were obtained from AT specimens using a collagenase |
digestion followed by a Ficoll gradient. Our FACS analyses revealed that 70% of the isolated cells
were stromal cells, i.e. fibroblasts, endothelial cells and preadipocytes. The remaining 30% were
leukocytes (defined by the expression of CD45). CD3 positive T lymphocytes constituted about
20% of the overall leukocyte population. On AT tissue sections, these CD3+ T cells were mostly
located in the interlobular AT septa. The vast majority of T cells expressed the memory T cell
marker CD45RO, whereas only 2% showed a naive T cell phenotype (CD45RA). Interestingly,
20-30% of CD3+CD45R0O+ T cells expressed the skin homing marker, CLA. In contrast to T cells,
B cells (CD19+) were virtually absent. 60% of CD45+ cells expressed CD14. The majority of these
macrophages expressed the ‘M2 marker CD206 . Mast cells, basophils, NK cells as well as other
innate lymphoid cell populations were also present. In conclusion, our data revealed a prominent
leukocytic infiltrate in AT and constitute the basis for next exploring the inflammatory processes in
AT of chronic inflammatory diseases such as obesity and psoriasis.
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IFNg/IL-17 cytokine milieu is characteristic of papulopustular rosacea

G Béke,' Z Dajnoki,' G Méesai,' A Kapitdny,' K Gaspér,' K Hajdu,’ D Térocsik,?
I Kovacs,” T Bir6' and A Szegedi' I Division of Dermatological Allergology, Department
of Dermatology, Faculty of Medicine, University of Debrecen, Debrecen, Hungary, 2
Department of Dermatology, Debrecen, Hungary, 3 Department of Pathology, Debrecen,
Hungary and 4 Departments of Immunology and Physiology, Debrecen, Hungary

Rosacea is a common chronic inflammatory skin condition typically occurring on sebaceous gland
rich (SGR) skin areas; its pathophysiology is quite complex and poorly understood. We sought to
investigate and compare the innate and adaptive immune cell components and cytokine profile of
papulopustular rosacea (PPR) and SGR skin. 10 PPR and 10 healthy SGR skin biopsies were gained
which were used for immunohistochemistry to detect CD3*/CD4" T cells, CD11c” dermal myeloid
DCs, CD1a" Langerhans cells, CD163" / Factor XIlI* macrophages. Immunostaining of cytokines
mainly but not exclusively characteristic of T cells, namely IL-10, 1L-13, IL-17 and IFNg was also
carried out. May-Grinwald-Giemsa (MGG) routine staining was also performed to compare the
number of eosinophils, neutrophils and mast cells. Cell counts were quantified by Pannoramic
Viewer software. Biopsies were also used to measure IL-10, IL-13, IL-17 and IFNg gene expression
by gPCR. In PPR samples infiltrating DCs, T cells and macrophages were detected in significantly
higher numbers compared to SGR skin. The number of Langerhans cells showed no difference.
MGG staining revealed that several neutrophils were present in PPR samples, but similar to SGR skin
eosinophils were missing. Cell count of mast cells was elevated compared to SGR skin. Cytokine
milieu of PPR skin represented significantly elevated number of IL-10" and IL-17" cells compared
1o SGR skin samples and strong IFNg positivity also turned up. The gene expression pattern of the
cytokines corresponded to our results on protein levels. In conclusion inflammatory IFNg/IL-17
cytokine milieu could be a crucial factor in the pathogenesis of PPR.
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Mast cells are increased in intrinsically aged skin and are inversely related to Langerhans
cell numbers

SM Pilkington,' S Abdu,' RE Watson,* R} Dearman,’ | Kimber' and CE Griffiths? 7 Faculty
of Life Sciences, University of Manchester, Manchester, United Kingdom and 2 Faculty of
Medical and Human Sciences, University of Manchester, Manchester, United Kingdom
Aged skin exhibits a functional decline in immunity, associated with increased susceptibility to
infection and malignancy, alongside an increased inflammatory status. A reduced number of antigen
presenting cells, Langerhans cells (LC), is thought to contribute to these effects, but little is known
about changes in other cutaneous immune cell populations during ageing. This study aimed to
assess differences in leukocyte populations between young and aged skin. Skin biopsies from
photoprotected buttock skin of six young (median age 26yrs; range 23-29yrs) and five aged (75yrs;
75-77 years) White Caucasians were taken and immunostaining performed on skin sections to
identify neutrophils (elastase), macrophage (CD68), mast cells (tryptase), LC (CD1a), CD4" and
CD8"T cells. Cells were enumerated by light microscopy and were mainly localised to the dermis,
except for LC which were present in dermis and epidermis. No differences in macrophage and
CD4" T cell numbers were observed between young and aged skin, whereas CD8" T cell numbers
appeared higher in aged compared with young skin (mean (= SEM) of 22.6 = 6.3 cells/high power
field (hpf) vs 13.4 = 2.9; not significant). Mast cell numbers were higher in aged compared with
young skin (50 = 4.8 cells/ hpf vs 25 = 2.8 cells/hpf; p<0.01); total LC numbers were lower in aged
compared with young skin (18 = 1.0 cells/hpf vs 31 = 5.8 cells/hpf; p<0.05). Moreover, mast cell
numbers were found to correlate inversely with LC numbers (r=-0.86; p<0.05), while no correlations
were observed between LC and the other skin resident immune populations. Intrinsically aged skin
exhibits alterations in leukocyte populations which may contribute to declining immune function. A
reduction in LC number may be associated with diminished regulatory control of immune responses
and could contribute to elevated numbers of cutaneous inflammatory cells such as mast cells. Further
studies in larger subject groups are warranted.
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