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Rezumat

Dermatita atopicd reprezintd prima manifestare clinicd
a ,atopic march”, precedind aparitia afectiunilor alergice
respiratorii  precum rinita alergicd si astmul. Studiul
factorilor implicati in aparitia dermatitei atopice constituie
un prim pas in preventia primard atdt a acesteia cit si a
afectiunilor alergice respiratorii. Articolul pe care l-am
realizat i propune sd facd o trecere in revistd a factorilor de
mediu, genetici si imunologici implicati in aparitia
dermatitei atopice
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Summary

Atopic dermatitis is the first clinical manifestation of
the "atopic march”, preceding the appearance of respiratory
allergic diseases such as allergic rhinitis and asthma. Study
of factors involved in the occurrence of atopic dermatitis is
the first step in primary prevention of cutaneous and
respiratory allergic diseases. This article is a review of
environmental, genetic and immunological factors involved
in atopic dermatitis occurrence.
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Introducere

Dermatita atopicd (DA)este o afectiune
cutanatd inflamatorie, pruriginoasa cu evolutie
cronicd, recurentd, cu distributie si morfologie
tipica. In contextul cresterii numarului de cazuri
cu DA cunoasterea factorilor implicati in
patogenia bolii reprezintd un prim pas important
in preventia primard a afectiunii. Preventia
primara a DA are rol in preventia aparitiei
afectiunilor alergice respiratorii, DA repre-
zentand prima manifestare clinica a ,atopic
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Introduction

Atopic dermatitis (AD) is an inflammatory
pruriginous skin condition with chronic
recurrent evolution and typical distribution and
morphology [1]. As the number of AD cases is
ever growing, learning about the factors involved
in the occurrence of this disease is the first
important step in its primary prevention. AD
primary prevention plays a significant part in the
prevention of the appearance of respiratory
allergic conditions, as AD is the first clinical
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march”. Factorii considerati implicati in aparitia
DA sunt factori de mediu, genetici si imunologici.
Descrierea acestor factori reprezinta obiectivul
principal al acestui articol.

Factori de mediu

Prevalenta afectiunilor alergice a crescut in
ultimele decade. Motivul acestei cresteri rapide
nu poate sa fie explicat prin modificari in
genetica populatiei, motiv pentru care factorii de
mediu se considera cd ar fi o posibild explicatie.

Una dintre ipotezele care incearcd sd explice
acest trend ascendent este , hygiene hypothesis”
care sustine posibilul rol al microbilor in
maturarea precoce a sistemului imun si
prevenirea aparitiei alergiilor. Contactul cu
diferiti agenti infectiosi produce la persoanele
non-atopice trecerea de la statusul Th,
caracteristic vietii intrauterine la statusul Th,,
protejandu-le astfel de alergii. La persoanele
atopice trecerea la profilul Th; nu se produce,
favorizand aparitia afectiunilor alergice . Aceasta
persistentd a profilului Th, la atopici a fost
asociata cu reducerea infectiilor, concomitent cu
cresterea administrarii de antibiotice si a pro-
gramelor de vaccinare, cu familiile cu numar mic
de membri si cu imbunatatirea conditiilor
igienice . Pentru aceastd ipoteza existd argumente
pro si contra. Studii realizate in familiile cu un stil
de viatd antroposofic au evidentiat o scddere
semnificativd a prevalentei afectiunilor alergice.
De asemenea, existd studii care sustin riscul
scazut de afectiuni alergice la persoanele care au
facut rujeold, comparativ cu persoanele care au
fost vaccinate. Petrecerea primilor ani din viatd la
fermd si contactul cu animalele confera protectie
pentru afectiunile alergice, considerdandu-se ca
existd un contact crescut cu diversi microbi.
Copiii care provin din parinti cu mai mult de 10
ani de studii prezintd un risc crescut de aparitie a
afectiunilor alergice, comparativ cu cei care
provin din pédrinti cu mai putin de 10 ani de
studii. Studiile care contrazic ,hygiene
hypothesis” au la baza observatii precum cele in
care anumite microorganisme ca Micobacterium
tuberculosis si  Enterobius Vermicularis nu
determind stimularea limfocitelor Th, si nu
previn astfel aparitia afectiunilor alergice. De
asemenea, studii realizate pe soareci au ardtat
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manifestation of the ,,atopic march”. The factors
involved in AD occurrence are of environmental,
genetic and immunological nature. This main
purpose of this article is to describe them.

Environmental factors

The prevalence of allergic conditions has
increased in the last decades. This rapid growth
cannot be ascribed to modifications in the
genetics of the population, which is why
environmental factors are considered a possible
explanation.

The ,hygiene hypothesis” is one of the
theories that tries to account for this upper trend.
It basically emphasizes the role played by germs
in the untimely maturation of the immune
system and the prevention of allergies. In non-
atopic people, contact with various infectious
agents determines the switch from the Th, status,
characteristic to intra-uterine life, to the Th,
status, thus ensuring the protection of these
people from allergies. In atopic persons, the
switch to Th;, does not take place and the
appearance of allergies is consequently
encouraged [2]. This persistence of the Th, profile
in atopic persons has been associated with
infections reduction, coupled with an increase in
antibiotics administration and the development
of vaccination programs, with proliferation of
small families and the improvement of hygienic
conditions [3]. There are arguments for and
against this theory. Studies performed on families
with an anthroposophic lifestyle have shown a
significant decrease of the prevalence of allergic
conditions [4]. Likewise, other studies have
highlighted a low risk of allergic conditions in
people who contracted roseola as compared to
persons who had been vaccinated [5]. When a
person spends his or her early life in a farm, in
contact with animals and therefore with germs,
that person will be more protected against
allergies [6]. Children originating from families
with parents with more than 10 school years run
a higher risk to develop allergies as compared to
children with parents that went to school for less
than 10 years [7]. The studies that argue against
the ,hygiene hypothesis” are based on
observations such as those that pointed out that
certain microorganisms, like Micobacterium
tuberculosis and Enterobius Vermicularis, do not




faptul ca expunerea acestora la conditii care
favorizeaza aparitia bolii nu determind prezenta
simptomelor de DA, insd acestea apar in conditii
normale .

Alti factori de mediu care ar putea explica
cresterea prevalentei DA pot fi reprezentati de
poluare. Studii realizate in Germania au
evidentiat o frecventd mai mare a DA in zona in
care a existat o cantitate mai mare de dioxid de
sulf (17,5% vs 7,3%) . De asemenea, studii care au
analizat prevalenta DA in mediul rural,
comparativ cu cel urban, au ardtat cd urbanizarea
creste riscul de aparitie al DA (0,3 % vs de 1,5% )

Factori genetici

Dermatita atopica rezultd dintr-o interactiune
complexd intre factori genetici si factori de
mediu. Prezenta componentei genetice este
sustinutd de studiile care au aratat céa riscul ca un
copil sd faca DA este crescut, dacd unul sau ambii
parinti au DA (OR=3,4; 95% CI 2,6-4,4). in plus,
riscul pentru dezvoltarea DA, dacd unul sau
ambii pdrinti au astm (OR=1,5; 95% CI=1,0-2,2)
sau rinita alergica (OR=14; 95% CI=1,1-1,8) este
mai mare decat in populatia generald, insd mai
mic decat in cazul existentei unui istoric familial
pentru eczemd. Riscul pentru DA la copil este
mai mare dacd mama prezintd DA, acest lucru
putand fi explicat prin impritingul genetic si
posibila implicare a genomului mitocondrial. De
asemenea, trebuie luatd in considerare si
interactiunea gene-mediu in timpul vietii
intrauterine sau expunerea la factorii imunologici
si nutritionali din laptele matern . Rolul factorilor
genetici este sustinut si de studiile realizate pe
gemeni, unde rata de concordantd la gemenii
monozigotici este de 72% comparativ, cu 23% la
gemenii dizigoti .

Studii de tip genome — wide linkage au adus
evidente in ceea ce priveste locii legati de DA pe
cromozomul 3g21 continand gena COL29A1, care
codificd un nou colagen epidermal XXIX. Gena
care codifica subunitatea 4 a receptorului cu naltd
afinitate pentru Ig E este localizata pe
cromozomul 11q12-13, pare a fi de asemenea
implicata. Genele care codifica pentru mediatorii
implicati in raspunsul imun, precum IL4, IL5, IL-
12, IL-13 se afld pe cromozomul 5q31-33, par a fi
si ele implicate . In aceeasi regiune se afla si gena
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bring about the stimulation of Th, lymphocytes
and do not prevent the occurrence of allergic
conditions . Studies performed on mice have also
shown that their exposure to conditions that
encourage such conditions does not trigger the
appearance of AD symptoms, although they
occur under normal conditions .

Another environmental factor that might
account for the increase of AD prevalenece is
pollution. Studies carried out in Germany have
shown a higher AD frequency in areas with a
higher quantity of sulphur (17.5% vs 7.3%) .
Likewise, studies that have analyzed AD
prevalence in rural environment as compared to
the urban one have proved that urbanization
increases AD risk (0.3 % vs 1.5% )

Genetic factors

Atopic dermatitis results from a complex
interaction between genetic and environmental
factors. The presence of the genetic component is
confirmed by studies that show that AD risk is
high in children with both parents suffering from
AD (OR=34; 95% CI 2.6-4.4). Moreover, the risk
of developing AD, if one or both parents have AD
(OR=1.5; 95% CI=1.0-2.2) or allergic rhinitis
(OR=14; 95% CI=1.1-1.8), is higher than in the
general population, although lower than in the
case of the existence of a family history of
eczema. AD risk is higher in the child if the
mother has AD; this can be explained by the
genetic imprint and the possible involvement of
the mitochondrial genome. The gene-
environmental interaction during intrauterine
life or the exposure to the immunological and
nutritional factors in the human breast milk
should also be taken into consideration . The role
of genetic factors has also been acknowledged by
studies performed on twins, where the rate of
convergence in monozygotic twins is 72 per cent,
as compared to 23 per cent in dizygotic twins .

Genome-wide linkage studies have
highlighted the presence of AD-bound locuses on
the 3g21 chromosome that contains the COL29A1
gene, which codes a new epidermal collagen
XXIX [16]. The gene that codes the & subunit of
the receptor with high affinity for IgE is localized
on the 11q12-13 chromosome and seems to be
involved as well. The genes that code for the
mediators involved in the immune response,
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SPINKS. Mutatii in aceasta gend au fost observate
la pacientii cu DA atunci cand existd o mostenire
maternd.

Cel mai important factor genetic asociat cu
DA este mutatia In gena filagrinei (FLG). FLG
este localizata in complexul epidermal de
diferentiere, un cluster de aproximativ 60 de gene
implicate in diferentierea epiteliald, situat pe
cromozomul 1q21. FLG codificd filagrina, o
proteind cheie in diferentierea epidermica.
Mutatia in gena filagrinei determind o afectare a
barierei cutanate care, in combinatie cu actiunea
factorilor de mediu determind aparitia DA.
Pacientii cu DA, purtdtori ai mutatiei in gena
filagrinei, prezintd un profil distinct al afectiunii
ardtdnd o afectiune mai persistentd, cu o
incidentd mai mare a infectiilor cu virus herpetic
si un risc crescut de a dezvolta astm, comparativ
cu pacientii care nu prezinta aceastd mutatie.

Disfunctia barierei epidermice

Bariera epidermicd se afld situatd in partea
inferioard a stratului cornos si reprezintda prima
linie de aparare impotriva agentilor patogeni si
alergenilor. Ea este compusa din corneocite care
sunt unite prin corneodesmozomi. Corneocitele
reprezintd ultimul stadiu de diferentiere a
keratinocitelor stratului granular si rezultd in
urma elimindrii de cdtre acestea in spatiul
extracelular a granulelor lamelare continute,
formand lamela lipida. Lamela lipidica este
compusd din ceramide, colesterol, esteri de
colesterol si acizi grasi avand rol in prevenirea
pierderii de apa .

In anii 1990, a fost pentru prima data cand
s-a sugerat cd afectarea barierii cutanate poate sa
fie evenimentul initial in aparitia DA. Se
considera ca alterarea functiei barierei cutanate in
DA poate sd fie ca urmare a raspunsului
inflamator la iritanti si alergeni (inside-outside
hypotesis) sau ca urmare a xerozei si a alterdrii
permeabilitatii barierei (outside-inside hypotesis).
Ipoteza corectd constituie in continuare un
subiect de dezbatere.

Afectarea barierei cutanate la pacientii cu DA
apare prin mai multe mecanisme. S-a observat o
afectare a maturdrii si eliberarii granulelor
lamelare in spatiul intercelular, ceea ce determina
un deficit in acizi, lipide si enzime constituente
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such as IL4, IL5, IL-12, IL-13, are to be found in
chromosome 5g31-33 and seem to be also
involved . SPINK5 gene is localised in the same
area. Mutations in this gene have been noticed in
AD patients with maternal history .

The most important genetic factor associated
with AD is the mutation in fillagrin gene (FLG).
FLG is localized in the epidermal differentiation
complex, a cluster containing about 60 genes
involved in the epithelial differentiation which is
to be found on the Iq21 chromosome . FLG codes
fillagrin, a key protein in epidermal
differentiation. Fillagrin gene mutation affects the
skin barrier, a phenomenon that, associated with
the action of environmental factors, determines
AD occurrence. AD patients, carriers of the
fillagrin gene mutation, present a distinct profile,
a more persistent AD condition, with a higher
incidence of herpetic virus infections and a
higher risk to develop asthma as compared with
patients where this mutation is absent .

Skin barrier dysfunction

The skin barrier is situated in the lower part
of the stratum corneum and acts as the front
protection line against pathogenic agents and
allergens. It consists of corneocytes bound by
corneodesmosomes. Corneocytes are the last
keratinocytes differentiation stage in the granular
layer and are the result of the phenomenon by
which keratinocytes release the lamellar granules
they contain in the extracellular space, forming
the lipid lamella . Lipid lamella is composed of
ceramides, cholesterol, cholesterol esters and
fatty acids that play a role in the prevention of
water loss .

Skin barrier dysfunction as initial step in AD
occurrence was first suggested in the 90s. It is
considered that skin barrier alteration in AD can
be either the result of the inflammatory response
to irritating agents and allergens (inside-outside
hypothesis) or a consequence of xerosis and of
the alteration of barrier permeability (outside-
inside hypothesis) . All these hypotheses are still
under debate.

Skin barrier dysfunction in AD patients
occurs by means of several mechanisms.
Maturation and lamellar granules release in the
intercellular space are affected, which triggers a
deficit in acids, lipids and in the enzymes that
form the stratum corneum. Likewise, due to the




ale stratului cornos. De asemenea, datorita
cresterii activitdtii sfingomielin deacilazei la
pacientii cu DA se produce si o scddere a
cantitatii de ceramide. Ph cutanat la pacientii cu
DA este mai ridicat comparativ cu cel al
subiectilor farda DA, avand drept consecintd
intarzierea refacerii barierei si facilitarea ruperii
acesteia . Un Ph ridicat s-a observat si in cazul
pacientilor cu leziuni active, comparativ cu cei
asimptomatici. O dereglare a proteazelor
implicate in descuamare, precum kalicreina
KLKS5 si KLK14 pot initia un raspuns inflamator
imun Inndscut, resposabil de recaderi ale DA.

Bariera cutanatd este diferitd in functie de
localizare, acest lucru explicand si predilectia
leziunilor de DA pentru anumite regiuni. Sunt
mai afectate zona pliurilor si zona palpebrald
acolo unde epidermul este mai subtire, fiind
compus din mai putine randuri de corneocite. De
asemenea, corneocitele la pacientii cu DA sunt de
dimensiuni mai mici, comparativ cu subiectii
normali.

Factori imunologici

Exista studii In care s-a observat ca la copiii
predispusi sd dezvolte DA exista o productie
bazala scazutd de interferon (IFN - ). IFN - este
produs de limfocitele Th, si are rol in reglarea
productiei de Ig E . Scdderea productiei de IFN -
este datoratd scaderii productiei de cdtre
limfocitele Th, pe de o parte si cresterii secretiei
prostaglandinei E2 (PGE2) si a IL-10 de cétre
monocite, pe de altd parte. Monocitele secreta
PGE2 si IL-10 in cantitati mari, ca urmare a unei
activitati crescute a fosfodiesterazei, ce intervine
in hidroliza andenozin monofosfatului ciclic
(AMPc). Scaderea productiei de IFN - este invers
corelatd cu nivelele serice de IgE, aparand astfel o
crestere a sintezei de Ig E. Ig E serice totale de la
pacientii cu DA s-au corelat semnificativ cu
expresia CD86 pe celulele B sugerand un rol
acesteia in sinteza IgE. Mai mult decat atat,
celulele B CD86 prezinta un nivel mai mare de IL-
4R si CD23 decat celulele B CD80. Aceste date
demonstreazd o expresie predominantd CD86 in
DA si sugereazd rolul in sinteza IgE. Persistenta
unui rdspuns de tip Th, sugereaza existenta unui
defect intrinsec, in functia celulelor T si se
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increase in the activity of sphingomyelin
deacylase in AD patients, a decrease in ceramides
quantity has also been observed . Skin Ph in AD
patients is higher as compared with pH values in
non-AD patients, and the consequence is the
delay of barrier rebuilding and a speeding up of
its breaking . Increased Ph values have also been
noticed in patients with active lesions as
compared with asymptomatic ones.
Dysfunctions in proteases involved in
desquamation, such as KLK5 ?i KLK14 kallicrein,
can trigger an inborn immune imflammatory
response which is responsible for AD relapses .

Skin  barrier differs depending on
localisation, a fact that accounts for AD lesions
prevalence in certain areas. Most affected are skin
folds and the palpebral area, where the epidermis
is thinner, made of a lesser number of corneocytes
layers . Furthermore, corneocytes in AD patients
are smaller in size by comparison with normal
subjects .

Immunological factors

Several studies have pointed out to a low
basal (IFN - ) interferon production in children
more liable to develop AD. IFN - is produced by
Th, lymphocytes and its role is to adjust IgE
production . IFN - production decrease is due to
the decline in the production carried out by Th,
lymphocytes, and on the other hand to the
increase in E2 (PGE2) and IL-10 prostaglandin
secretion achieved by monocytes. Monocytes
secrete PGE2 and IL-10 in big amounts as a result
of intense action of phosphodiesterase, which
intervenes in cyclic adenosine monophosphate
(cAMP) hydrolysis . The decrease in IFN -
production is inversely correlated with IgE serum
levels, which triggers a growth in IgE synthesis.
Total serum IgE in AD patients is strongly
correlated with CD86 expression on B cells,
suggesting a certain role it plays in IgE synthesis.
Furthermore, B CD86 cells display a higher IL-4R
and CD23 level than B CD80 cells. These data are
proof of a CD86 expression in AD and point to its
role in IgE synthesis. The persistence of a
Th,~type response suggests the existence of an
intrinsic deficiency in T cells functioning and is
characterized by an icreased secretion of IL 4, IL-
5and IL- 13 in AD patients .

The part played by T regulatory lymphocytes
in AD has also been studied. Higher circulation

351




DermatoVenerol. (Buc.), 57: 347-353

caracterizeaza printr-o secretie crescuta de IL 4,
IL-5 si IL- 13, la pacientii cu DA.

A fost analizat si rolul limfocitelor T reglatorii
in DA. S-a observat cd pacientii cu DA prezinta
nivele circulante crescute ale acestora. Un studiu
al leziunilor cutanate a ardtat, cd reactia
inflamatorie a tegumentului atopic a fost asociata
cu inducerea neadecvatd a tolerantei, datorita
absentei sau functiei modificate a celulelor T
reglatorii.

Concluzie

Teoriile actuale sustin implicarea factorilor de
mediu, genetici si imunologici In aparitia
dermatitei atopice. La aceste teorii se adauga
teoria disfunctiei barierei epidermice. Studiul
privind identificarea factorilor implicati in
aparitia dermatitei atopice constituie un pas
important In cunoasterea mecanismelor implicate
in patogenia bolii si in preventia primara a
acesteia, anumiti factori, in deosebi cei de mediu,
putand fi influentati.
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