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Rezumat

Psoriazisul este considerat in prezent o boald
inflamatorie cronicd sistemicd, in care limfocitul T are rol
predominant in patogenie.

Activarea celulelor sistemului imun adaptativ si intr-
o0 oarecare mdsurd si functionalitatea lor, este conditionatd
de imunitatea tnndscutd.

Existd numeroase structuri ale imunititii inndscute
care controleazd sau moduleazid mecanismele normale sau
patogene ale imunitdtii adaptative. Dintre acestea, cele mai
importante sunt: TLR, secretia de citokine (IL-1, TNF),
peptide antimicrobiene care intervin la diverse niveluri ale
imunitdtii adaptative. Perturbarea imunitdtii inndscute are
repercursiuni asupra imunititii adaptative in numeroase
afectiuni  cronice inflamatorii, inclusiv —psoriazis.
Specificitatea mecanismelor patologice si a manifestarilor
clinice este datd de implicarea keratinocitelor, care pot
deveni atit initiatoare cdt si ftintd a mecanismelor
patologice din psoriazis.

Astfel, psoriazisul poate fi considerat ca o afectiune in
patogenia cdreia intervin atdt imunitatea inndscutd cit si
imunitatea adaptativd.

Prezentam cele mai importante mecanisme ale
imunitdtii inndscute, cu rol in patogenia psoriazisului si
implicarea lor in imunitatea adaptatiod
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Summary

Psoriasis is now considered a chronic systemic
inflammatory disease, in which T lymphocytes play a
predominant role in pathogenesis.

Activation of the cells of the adaptive immune system,
and to some extent, their functionality is conditioned by
innate immunity.

There are numerous innate immunity structures that
control or modulate the normal or pathogenic mechanisms
of adaptive immunity. Of these, the most important are:
TLR, secretion of cytokines (IL-1, TNF), antimicrobial
peptides that intervene at various levels of adaptive
immunity. Disorders of innate immunity have
repercussions on adaptive immunity in many chronic
inflammatory conditions, including psoriasis. The
specificity of the pathological mechanisms and the clinical
manifestations is given by the involvement of keratinocytes,
which can become both initiators and targets of the
pathological mechanisms of psoriasis.

Thus, psoriasis can be considered as a disease with
paricipation of both innate and adaptive immunity.

We present the most important mechanisms of innate
immunity, with a role in the pathogenesis of psoriasis and
their involvement in adaptive immunity.
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In sens larg, imunitatea inndscuta reprezinta
capacitatea organismelor multicelulare de a-si
mentine integritatea morfologica si functionala
atunci cand asupra lor actioneaza agenti diversi,
biologici si nebiologici.

Prin intermediul mecanismelor imunitatii,
agentii patogeni sunt recunoscuti, neutralizati,
distrusi si indepdrtati din organism sau se
limiteaza actiunea acestora. Tot in cadrul imuni-
tatii se Incadreaza si capacitatea organismelor
superioare de a elimina celulele care apar in
cursul dezvoltdrii tumorale.

La vertebratele superioare, inclusiv omul, se
evidentiazd doud aspecte ale imunitdtii: imu-
nitatea Inndscutd si imunitatea adaptativd. O
serie de caracteristici diferentiazd aceste doua
aspecte ale imunitatii generale, dar actiunea lor
este succesivd, uneori complementard dar si
sinergicd, in final avand acelasi scop, de a
distruge/neutraliza agentul patogen.

Imunitatea inndscutd/adaptativa. Imunitatea
inndscutd, prezentd si la organismele pluri-
celulare inferioare, prezintd la om o serie de
caracteristici: este prezentd la nastere, are actiune
imediatd, nu are specificitate fatd de agentul
patogen, nu are memorie. Substratul biologic este
foarte divers si cuprinde bariera epiteliala,
complementul seric, celulele NK, monocite,
macrofage, eozinofile, bazofile, celule prezen-
tatoare de antigen, citokine, chemokine.

Prin contrast, imunitatea adaptativa nu este
prezenta la nastere, prezintd latentd, prezinta
memorie, rdspunsul este adaptat structurii
patogenului (antigen). Substratul biologic al
imunitdtii adaptative este reprezentat de orga-
nele limfoide primare si secundare, limfocite T si
B, limfocite de memorie, celule dendritice, anti-
corpi, citokine [1,2].

Réaspunsul la patogeni, realizat de imunitatea
inndscutd, constd in eliberarea de proteaze,
chemokine, citokine de tipul TNF, IL-1, IFNy,
mediatori solubili, specii reactive de oxigen. Are
loc o distrugere directd a agentului patogen, se
activeazd mai multe tipuri de celule cu rol in
inflamatie, se induce remodelarea tisulard, incepe
mobilizarea celulelor sistemului imun adaptativ.
In final in afara de distrugerea agentului patogen,
imunitatea adaptativd induce un efect major
antiinflamator. Alte sisteme biologice incadrate in
imunitatea Inndscutd, complement, bariera
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Broadly speaking, innate immunity repre-
sents the ability of multicellular organisms to
maintain their morphological and functional
integrity when different agents, biological and
nonbiological, act on them.

Through the mechanisms of immunity,
pathogens are recognized, neutralized, destroyed
and removed from the body or their action is
limited.

In the upper vertebrates, including the
human, two aspects of immunity are highlighted:
innate immunity and adaptive immunity. A
number of features differentiate these two aspects
of general immunity, but their action is suc-
cessive, sometimes complementary but also
synergistic, ultimately having the same purpose,
to destroy / neutralize the pathogen.

Innate/adaptive immunity. The innate im-
munity, present also in the inferior pluricellular
organisms, presents in the human being, a series
of characteristics: it is present at birth, it has
immediate action, it has no specificity with the
pathogen, it has no memory. The biological
substrate is very diverse and comprises the
epithelial barrier, serum complement, NK cells,
monocytes, macrophages, eosinophils, basophils,
antigen presenting cells, cytokines, chemokines.

By contrast, adaptive immunity is not present
at birth, has latency, presents memory, the
response is adapted to the structure of the
pathogen (antigen). The biological substrate of
adaptive immunity is primary and secondary
lymphoid organs, T and B lymphocytes, memory
lymphocytes, dendritic cells, antibodies, cyto-
kines [1,2].

The response to pathogens, achieved by
innate immunity, consists in the release of
proteases, chemokines, cytokines such as TNE,
IL-1, IFNy, soluble mediators, reactive oxygen
species.

There is a direct destruction of the pathogen,
several types of cells involved in inflammation
are activated, tissue remodeling is induced, the
mobilization of the cells of the adaptive immune
system begins. Finally, besides the destruction of
the pathogen, adaptive immunity induces a
major anti-inflammatory effect. Other biological
systems within the innate immunity, com-




epidermicd, au o actiune proprie de distrugere
sau de limitare a actiunii agentului patogen. Ca si
in cazul imunitatii adaptative, o importanta
deosebitd o au celulele participante la acest tip de
imunitate (macrofage, celule NK, celulele
Langerhans).

In cazul activdrii imunitatii adaptative,
desfasurarea rdaspunsului imun cuprinde
participarea celulelor prezentatoare de antigen, a
limfocitelor T helper/limfocite T, limfocitelor B
de memorie, cu formarea de limfocite T citotoxice
si limfocite B producdtoare de anticorpi (plasmo-
cite) actiunea principald fiind reprezentata de
distrugerea agentului patogen si secundar,
aparitia raspunsului inflamator [1,2].

Recunoasterea agentului patogen se face prin
intermediul receptorilor pentru antigen de pe
limfocitele T helper care se cupleazd cu com-
plexul antigen CMH II procesat si prezentat de
celulele prezentatoare de antigen. In urma acestei
cuplari limfocitul T helper se activeazd, secreta
mai multe tipuri de citokine, initiaza rdspunsul
imun si produce o celuld de memorie [1].

Capacitatea receptorului T pentru antigen de
a recunoaste numerosi agenti patogeni este data
de structura variabild a lanturilor o si B care il
compun. Un grup minor de celule prezentatoare
de antigen, celulele Ty recunosc antigenul intact,
fars sa fie procesat si legat de CMH. In cazul
limfocitelor B, acestea poseda un receptor specific
de recunoastere a antigenului (B cell receptor)
format din imunoglobuline. Cuplarea limfo-
citelor B cu antigenul si cooperarea cu T helper
initiazd formarea plasmocitelor si productia de
anticorpi specifici [2,3,.4,5].

Recunoasterea in cazul imunitatii inndscute
se realizeaza prin intermediul unor receptori
(TLR, NOD, RIG 1) care sunt dispusi pe princi-
palele celule implicate In imunitatea innascuta
[2,3,5].

Acesti receptori denumiti PRR (pattern
recognition receptor) sunt formati din proteine
transmembranale (TLR) sau de la nivelul cito-
solului (RIG 1 retinoic acid-inducible gene 1) au
capacitatea de a recunoaste (se cupla) grupuri de
molecule denumite PAMP (pathogen associated
molecular pattern) de pe suprafata agentului
patogen (bacterie, virus, fung) [3,4,5]. in afars de
PAMP receptorii imunitatii inndscute (TLR; RIG;
NOD) pot recunoaste si declansa un raspuns
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plement, the epidermal barrier, have their own
action to destroy or limit the action of the
pathogen. As with adaptive immunity, the cells
involved in this type of immunity (macrophages,
NK cells, Langerhans cells) have a special
importance.

In the case of activation of adaptive im-
munity, the progress of the immune response
comprises the participation of antigen presenting
cells, T helper / T lymphocytes, memory B lym-
phocytes, with the formation of cytotoxic T lym-
phocytes and B antibody producing lymphocytes
(the plasmocytes), the main action being repre-
sented by pathogen destruction and secondary,
the inflammatory response [1,2].

Pathogen recognition is via antigen receptors
on T helper lymphocytes that are coupled to the
MHC 1II antigen complex processed and pre-
sented by antigen presenting cells. Following this
coupling, the T helper lymphocyte secretes
several types of cytokines, initiates the immune
response and produces a memory cell [1].

The ability of the T receptor for antigen to
recognize numerous pathogens is given by the
variable structure of the B and & chains that
compose it. A minor group of antigen presenting
cells, Ty cells recognize the intact antigen
without being processed and bound to MHC. In
the case of B lymphocytes, they possess a specific
antigen recognition receptor (B cell receptor)
composed of immuno-globulins. The coupling of
B lymphocytes with the antigen and cooperation
with T helper initiate the formation of
plasmocytes and the production of specific
antibodies [2,3,4,5].

Recognition in the case of innate immunity is
achieved through receptors (TLR, NOD, RIG 1)
that are disposed on the main cells involved in
innate immunity [2,3,5].

These receptors called PRR (pattern recog-
nition receptor) are composed of transmembrane
proteins (TLRs) or cytosol (RIG 1 retinoic acid-
inducible genes 1), have the ability to recognize
(couple) groups of molecules called PAMPs
(pathogen associated molecular pattern) on the
surface of the pathogen (bacterium, virus,
fungus) [3,4,5]. In addition to PAMP, innate
immunity receptors (TLR; RIG; NOD) can
recognize and trigger an inflammatory response
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inflamator in absenta agentilor microbieni, la o
serie de substante care rezultd din stresul sau
distructia tisulard cum ar fi: proteine, histone,
ADN, ARN, heparan sulfat, fibrinogen, tena-
scind, acid uric. Totodatd, substantele incluse in
DAMP (damage-associated molecular pattern)
sunt recunoscute de citre macrofage si prin
citokinele rezultate initiaza si Intretin un raspuns
inflamator [6].

TLR (toll like receptors). Cei mai cunoscuti
receptori implicati in imunitatea Inndscutd sunt
receptorii TLR (toll like receptor), o familie de
glicoproteine transmembranale (TLR 1, 2,4, 5, 6 si
10) sau intracelulare (TLR 3, 7, 8, 9) care pot
recunoaste structuri moleculare de pe suprafata
agentului patogen. Cuplarea TLR cu PAMP duce
la activarea proteinelor adaptor (Myd88),
activarea factorului de transcriptie Nf-kB cu
formarea si eliberarea de forme active ale
citokinelor proinflamatorii (IL-1B, IL-18). Por-
tiunea citoplasmatici a TLR este omologa
domeniului intracelular al IL-1. In afard de
eliberarea de citokine proinflamatorii TLR induce
inhibarea genelor Bcl-xl, a celulelor CD8+, acti-
veazd genele anti apoptotice Bcl-2, activeaza
celulele CD4+ si au actiune reglatoare asupra
celulelor Treg CD4+CD25+FoxP3, celule impli-
cate In toleranta imund si autoimunitate [7].

In prezent, la om se cunosc in jur de 10 tipuri
de TLR notate de la 1 la 10. Fiecare dintre acesti
receptori poate recunoaste preferential o serie de
molecule de pe suprafata agentului patogen.
Astfel TLR 4 recunoaste preferential lipopoli-
zaharide, TLR5 recunoaste ARN monocatenar si
flagelina, TLR9 recunoaste ADN nemetilat si
oligodeoxinucleotide si TLR3 recunoaste prefe-
rential ARN dublu catenar [7,8].

Localizarea TLR este esentiald pentru
intelegerea importantei imunitatii fnndscute.
Astfel, pe celulele imunitatii innascute se gasesc
toate tipurile de receptori TLR. TLR se pot gasi si
pe melanocite (TLR 2, 3, 4, 7, 9) dar si pe celulele
hepatice, neuroni, celule endoteliale [1,2,8].

Localizarea TLR pe diverse tipuri celulare
care, cel putin teoretic, nu ar avea contact direct
cu agentii patogeni externi (bacterii, virusuri,
fungi) pare sa fie in legatura cu capacitatea TLR
de a recunoaste si substante apdrute din
distructia celulard (fibronectind, ATP, peptide
mitocondriale, proteine tumorale) denumite

in the absence of microbial agents, to a number of
substances that result from stress or tissue
destruction such as: proteins, histones, DNA,
RNA , heparan sulfate, fibrinogen, tenascin, uric
acid. At the same time, the substances included in
DAMP (damage-associated molecular pattern)
are recognized by macrophages and the resulting
cytokines initiate and maintain an inflammatory
response [6].

TLR (toll like receptors).The most popular
receptors involved in innate immunity are toll-
like receptors, a family of transmembrane
(TLR1,2,4,5,6 and 10) or intracellular (TLR3,7,8,9)
glycoproteins that can recognize structures,
molecules on the surface of the pathogen.
Coupling TLR with PAMP results in activation of
adapter proteins (Myd88), activation of the
transcription factor Nf-kB, and formation and
release of active forms of pro inflammatory
cytokines (IL-1f, IL-18). The cytoplasmic region
of TLR is homologous to the intracellular domain
of IL-1. In addition to the release of pro-inflam-
matory cytokines TLR induces inhibition of Bcl-x1
genes, CD8 + cells, activates anti-apoptotic Bcl-2
genes, activates CD4 + cells, and has regulatory
action on CD4 + CD25 + FoxP3 Treg cells, cells
involved in immune tolerance and auto-
immunity. [7].

Currently, around 10 types of TLRs, from 1 to
10 are known in humans. Each of these receptors
can preferentially recognize a number of
molecules on the surface of the pathogen. Thus
TLR 4 preferentially recognizes lipopolysac-
charides, TLR5 recognizes single-stranded RNA
and flagellin, TLR9 recognizes unmethylated
DNA and oligodeoxynucleotides, and TLR3
preferentially recognizes double-stranded RNA
[7,8].

TLR localization is essential for under-
standing the importance of innate immunity.
Thus, all types of TLR receptors are found on
innate immunity cells. TLR can be found on
melanocytes (TLR2,3,4,7,9) but also on liver cells,
neurons, endothelial cells [1,2,8].

The localization of TLRs on various cell types
that, at least theoretically, would not have direct
contact with external pathogens (bacteria,
viruses, fungi) seems to be related to the ability of
TLRs to recognize substances that have also
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DAMP (damage associated molecular pattern)
[8].

La nivelul limfocitelor T se gadsesc exprimate
toate tipurile de TLR. Expresia TLR depinde de
activarea TCR. Pe de altd parte, liganzii TLR co-
stimuleaza TCR.

Celulele implicate In imunitatea Inndscuta
exprimd TLR. Celulele NK exprima TLR7 si
TLRY, celulele Langerhans implicate atat in
iumunitatea innascutd cat si In cea adaptativa,
exprima TLR1-6 si TLR10, iar monocitele sau
macrofagele ca si celulele y6 exprima diverse
tipuri de TLR [1,2].

Mecanisme patogene in psoriazis. Psoria-
zisul este o boald inflamatorie cronicd sistemicd,
cu o bazd imunogeneticd In care celulele T
activate au rolul preponderent in patogenia bolii.
Asocierea psoriazisului cu alele HLA-.CW,
expansiunea clonala a limfocitelor T, rdspunsul
terapeutic la imunomodulatorii cu actiune pe
limfocitele T (ciclosporina A) ca si inducerea unei
inflamatii asemdndtoare cu cea din psoriazis
constituie argumente deja istorice dar perfect
valabile pentru a demonstra rolul limfocitelor T
in patogenia psoriazisului [9,10].

La nivelul leziunii de psoriazis s-au evi-
dentiat numeroase celule cu functii imune
(limfocite T activate, Thl in special, dar si T de
memorie, Th17, Th22, celule dendritice, neutro-
file, monocite). Prin interactiunea cu keratino-
citele se produc numeroase citokine, chemokine
care altereaza functiile keratinocitare. Are loc o
alterare a diferentierii si a maturdrii keratino-
citelor cu reducerea stratului granular si per-
sistenta nucleilor celulari in stratul cornos.
Modificarile vasculare de tipul hiperpermea-
bilitatii si angioproliferare sunt de asemenea
prezente [8,9,10,11].

Aspectul celularitatii infiltratului din placile
de psoriazis este de infiltrat inflamator in care se
gdsesc numeroase citokine proinflamatorii
(TNFa, IL-1p, IL-6, IL-17, IL-23, IL-12, IL-21,
IL-37) produse de celulele T activate, keratino-
cite, macrofage/monocite, neutrofile, celule
Langerhans. S-a conturat si o asociere de citokine
proinflamatorii care formeaza o ,cale” pro-
inflamatorie in psoriazis, foarte importantd in
patogenia acestei boli [10,11].

Activarea limfocitelor T reprezintd pasul
initial dar si cel mai important in declansarea
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emerged from cell destruction (fibronectin, ATP,
mitochondrial peptide, tumor protein) called
DAMP (damage associated molecular pattern)
[8].

At the level of T lymphocytes, all types of
TLR are expressed. TLR expression depends on
TCR activation. On the other hand, TLR ligands
co-stimulate TCR.

Cells involved in innate immunity express
TLR. NK cells express TLR7 and TLRY,
Langerhans cells involved in both innate and
adaptive immunity express TLR1-6 and TLR10,
and monocytes or macrophages as well as vd cells
express various types of TLR [1,2].

Pathogenic mechanisms in psoriasis.
Psoriasis is a chronic systemic inflammatory
disease, with an immunogenetic basis in which
activated T cells play a predominant role in the
pathogenesis of the disease. The association of
psoriasis with HLA-CW alleles, the clonal
expansion of T lymphocytes, the therapeutic
response to immunomodulators acting on T
lymphocytes (cyclosporine A) as well as the
induction of inflammation similar to that of
psoriasis are already historical but perfectly valid
arguments to prove the role of T lymphocytes in
the pathogenesis of psoriasis [9,10].

At the level of the psoriasis lesion, numerous
cells with immune function were detected
(activated T lymphocytes, Thl in particular, but
also memory T, Th17, Th22, dendritic cells,
neutrophils, monocytes). Through interaction
with keratinocytes, numerous cytokines are
produced, chemokines that alter keratinocyte
functions. Alteration of keratinocyte diffe-
rentiation and maturation occurs with reduction
of granular layer and persistence of cell nuclei in
the stratum corneum. Vascular changes such as
hyperpermeability and angioproliferation are
also present [8,9,10,11].

The aspect of cellularity of infiltrate in
psoriasis plaques is of inflammatory infiltrate
with numerous proinflammatory cytokines
(TNFa, IL-1B, IL-6, IL-17, IL-23, IL-12, IL-21,
IL-37) produced by T activated cells, ker-
atinocytes, macrophages / monocytes, neu-
trophils, Langerhans cells. An association of
proinflammatory cytokines that forms a
proinflammatory “pathway” in psoriasis, which
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procesului patogen in psoriazis. S-au luat in
considerare o serie de factori externi (trauma-
tisme, agenti microbieni, medicamente) fard sa se
evidentieze o legdtura clard Intre acesti agenti si
aparitia leziunilor de psoriazis.

O a doua posibilitate o reprezintd posi-
bilitatea de activare clonald a limfocitelor T
printr-un auto antigen ceea ce conferd psoria-
zisului caracterul de boald autoimund. Astfel,
peptida antimicrobiand produsad de keratinocite
LL37 (cathelicidin) legatd de propriul ADN sau
de o proteind melanocitarda ADAMYSL5, poate
functiona ca autoantigen [9,13,14,15].

Activarea limfocitelor T si a keratinocitelor
reprezinta principalul mecanism patogenic in
psoriazis dar existd nuantdri in diverse forme si
stadii de psoriazis. Astfel, activarea celulelor
dendritice are un rol foarte important in stadiile
initiale ale psoriazisului in timp ce axa TNFo-IL-
23-Th17 are rol in placile cronice de psoriazis. In
psoriazisul pustulos, IL-17 are un rol diminuat
(relativ comparativ cu psoriazisul in plici [16,17]

Expresia TLR pe celulele implicate in imunitatea
inndscutd. Expresia crescutd a receptorilor Toll pe
celulele participante la mecanismele patogene de
la nivelul placii de psoriazis a sugerat si ulterior a
certificat rolul imunitatii inndscute In psoriazis.
Mai mult, keratinocitele exprimad pe suprafata lor,
constitutiv sau inductiv, aproape toti receptorii
Toll. Totodata celulele imunitatii inndscute care se
gdsesc in placa de psoriazis exprima receptori
Toll si participa activ la procesele inflamatorii din
leziunile de psoriazis.

Keratinocitele exprima preferential diverse
tipuri de TLR. Keratinocitele normale exprima
TLR1 si TLR2 pe tot epidermul, iar TLR5 numai
in stratul bazal. TLR 3, 4, 9 au o expresie scazuta
pe keratinocite.

In psoriazis, keratinocitele au o expresie
crescutd de TLR1, TLR2, TLR4, TLR9. TLR4 este
crescut in special In psoriazisul In picdturd dar
are si rol de reglator negativ al proliferarii
keratinocitare. S-au semnalat numeroase mutatii
de tipul SNP (single nucleotid polimorfism) la
nivelul genelor ce codificd TLR4. Polimorfismul
TLR4 a fost asociat cu psoriazisul dar si cu boala
Crohn sau colita ulcerativa [17,18,19].

Totodatd, expresia TLR4 este crescutd si la
nivelul celulelor mononucleate din sangele peri-
feric al pacientilor cu psoriazis [20].
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is very important in the pathogenesis of this
disease, has also emerged [10,11].

Activation of T lymphocytes represents the
initial, but also most important step, in triggering
the pathogenic process in psoriasis. A number of
external factors (trauma, microbial agents, drugs)
were taken into account without a clear link
between these agents and the occurrence of
psoriasis lesions.

A second possibility is the possibility of
clonal activation of T lymphocytes by a self-
antigen, which gives psoriasis the character of
autoimmune disease. Thus, the antimicrobial
peptide produced by keratinocytes LL37 (cathe-
licidin) bound to its own DNA or to an
ADAMYSL5 melanocyte protein may function as
an autoantigen [9,13,14,15].

Activation of T Ilymphocytes and ker-
atinocytes is the main pathogenic mechanism in
psoriasis. There are nuances in various forms and
stages of psoriasis. Thus, activation of dendritic
cells plays a very important role in the early
stages of psoriasis, while the TNFo-IL-23-Th17
axis plays a role in chronic psoriasis plaques. In
pustular psoriasis IL-17 has a diminished role
(relative to plaque psoriasis [16,17].

TLR expression on cells involved in innate
immunity. Increased expression of Toll receptors
on cells involved in the pathogenic mechanisms
of psoriasis plaque suggested and subsequently
certified the role of innate immunity in psoriasis.
Furthermore, keratinocytes express, on their
surface, constitutively or inductively, almost all
Toll receptors, while innate immunity cells found
in the psoriasis plaque express Toll receptors and
participate actively in inflammatory processes
from psoriasis lesions.

Keratinocytes preferentially express various
types of TLR. Normal keratinocytes express TLR1
and TLR2 throughout the epidermis, and TLR5
only in the basal layer. TLR3,4,9 have low
expression on keratinocytes.

In psoriasis, keratinocytes have increased
expression of TLR1, TLR2, TLR4, TLRY. TLR4 is
especially elevated in droplet psoriasis but also
acts as a negative regulator of keratinocyte
proliferation. Numerous mutations of the SNP
type (single nucleotide polymorphism) have
been reported in the genes encoding TLR4. TLR4
polymorphism has been associated with psoriasis




Este important de semnalat cd agonistul
TLR7 utilizat in terapia antitumorald, exacer-
beazi leziunile de psoriazis [21].

De mentionat cd TLR2, care este puternic
exprimat pe keratinocite in cursul psoriazisului,
induce atat producerea de citokine pro-
inflamatorii (TNFa si IL-6) céat si exacerbarea
functiei de bariera datd de joctiunile tight [8,19].

Celulele Langerhans sunt celule prezen-
tatoare de antigen, localizate In pielea sdnatoasa
si pot fi Incadrate atat in imunitatea Innascuta cat
siin cea adaptativa. Aceste celule care iau contact
cu antigenul il proceseaza si il prezinta
limfocitelor T, posedd si receptori TLR, in
principal TLR2 dar si TLR4, TLR3, TLRS.
Activarea acestor receptori de pe celulele
Langerhans produce citokine, chemokine
proinflamatorii si IFNB. O fractiune a celulelor
prezentatoare de antigen, celulele pDC
(plasmacytoid dendritic cells) care nu sunt
prezente in pielea sdndtoasd exprimd receptori
TLR7 si TLR9. Aceste celule ajung in piele in
timpul traumatismelor sau a altor procese
patogene inclusiv In placa de psoriazis [8,22].

Celulele NK (natural killer) care sunt con-
siderate ca apartinand imunitatii inndscute, au un
rol putin cunoscut in psoriazis, dar constituie
5-8% din celulele infiltratului inflamator din
psoriazis Totodatd, chemokinele secretate de
keratinocitele activate atrag celulele NK 1in
infiltratul inflamator [25].

Neutrofilele sunt atrase si ele prin chemokine
si citokine (IL-8) in placa de psoriazis de citre
keratinocitele activate formand microabcesele
intracorneene Munro care pot produce perturbari
ale evolutiei keratinocitelor sau pot potenta
activitatea limfocitelor T.

Activarea keratinocitelor in primele faze ale
psoriazisului prin traumatisme sau pe calea
PAMP sau DAMP (de tipul ARNmc, ARNdc sau
ADN) are doud consecinte majore: in primul rand
secretia de catre keratinocite a unei multitudini
de citokine proinflamatorii (IFN, IL-1p, IL-36,
TNF, IL-6, IL-8, IL-25) si chemokine (CXCL-10)
care actioneaza asupra limfocitelor T si aparitia
infiltratului inflamator caracteristic psoriazisului.
Prin TLR este posibild si activarea celulelor
prezentatoare de antigen [8,22].
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but also with Crohn’s disease or ulcerative colitis
[17,18,19].

At the same time, TLR4 expression is also
increased in the mononuclear cells in the
peripheral blood of patients with psoriasis [20].

It is important to note that the TLR7 agonist
used in antitumor therapy exacerbates psoriasis
lesions [21].

It should be noted that TLR2, which is
strongly expressed on keratinocytes during
psoriasis, induces both the production of pro-
inflammatory cytokines (TNFa and IL-6) and
exacerbates the barrier function of tight junctions
[8,19].

Langerhans cells are antigen-presenting cells,
located in healthy skin and can be framed in both
innate and adaptive immunity. These cells that
contact the antigen, process it, and present it to T
lymphocytes, also possess TLR receptors, mainly
TLR2 but also TLR4, TLR3, TLRS8. Activation of
these receptors on Langerhans cells produces
cytokines, pro-inflammatory chemokines and
IFNB. A fraction of antigen presenting cells,
plasmacytoid dendritic cells (pDCs) that are not
present in healthy skin express TLR7 and TLR9
receptors. These cells reach the skin during
trauma or other pathogenic processes including
psoriasis plaque [8,22].

Natural killer NK cells that are considered to
belong to innate immunity, have little known role
in psoriasis, but they represent up 5-8% of the
inflammatory infiltrate cells in psoriasis. In the
same time, chemokines secreted by activated
keratinocytes attract the NK cells in the
inflammatory infiltrate [25].

Neutrophils are also attracted to chemokines
and cytokines (IL-8) in the psoriasis plaque by
activated keratinocytes forming Munro intra-
corneal microabscesses that may cause ker-
atinocyte evolution disturbance or may poten-
tiate T lymphocyte activity.

Activation of keratinocytes in the early stages
of psoriasis by trauma or via the PAMP or DAMP
pathway (such as mRNA, cDNA or DNA) has
two major consequences: first, the keratinocyte
secretion of a multitude of pro-inflammatory
cytokines (IFNB, IL-1p, IL-36, TNF, IL-6, IL-8, IL-
25) and chemokines (CXCL-10) that act on T
lymphocytes and the appearance of
inflammatory infiltrate characteristic of psoriasis.
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O a doua consecintd o constituie producerea
si eliberarea de catre keratinocite a peptidelor
antimicrobiene (cathelicidine, defensine) [23,24].

Peptidele antimicrobiene. Peptidele anti
microbiene produse de keratinocitele activate, au
capacitatea de a distruge direct agenti patogeni
dar si de a permite (LL37 in special) ca prin
intermediul TLR3 si MAVS (mithocondrial
antiviral signalling protein) sd creasca productia
de IFNB de catre keratinocite si celule dendritice
[8,9,24]. Complexul LL37-RNAss poate activa
celulele dendritice prin intermediul TLR8 cu
cresterea productiei de TNFa. De asemenea LL37
se cupleazd cu ADN si stimuleazd prin TLR9
celulele dendritice plasmacitoide (pDCs) cu
productia de IFNa si IFNP. Celulele migreaza in
ganglionii limfatici, secretda TNF, IL-23, IL-12
prezintd antigenul prelucrat celulelor T helper
care vor initia raspunsul imun celular si activarea
in exces a limfocitelor Th17 [23,24].

Keratinocitele pot fi activate si direct de
complexul LL37 ADN cu secretia de IFN, IL-1, IL-
6 si TNFa, chemokine si secretia de peptide
antimicrobiene. Complexul LL-37-ARN poate
stimula si monocitele cu secretia de TNFa, IL-12
si IL-23 [8,9,23,24].

Inflamazomii. Un alt element important al
imunitatii Inndscute il reprezintd inflamazomii.
Acestia sunt un complex multiproteic intracelular
format din trei unitdti: un receptor de recu-
noastere PRP, o proteind adaptor si enzima
proteoliticd caspaza 1.

Activarea inflamazomilor prin PAMP duce la
clivarea formelor inactive ale citokinelor prolL-1p
si prolL-18 rezultand formele active ale acestor
citokine cu un efect puternic proinflamator. Pe de
altd parte activarea caspazei 1 poate induce o
formd aparte de apoptoza denumitd pyroptosis
[26,27].

Evidentiati initial in macrofage, inflamazomii
au fost descoperiti si In celulele epiteliale
constituind una dintre primele linii de apé&rare a
organismelor fatd de patogeni. Totodatd prin
activarea IL-18 si IL-6 se produce un puternic
rdspuns inflamator in cadrul imunitdtii in-
nascute. Keratinocitele participa la functia de
barierd a pielii si prin intermediul inflama-
zomilor, In principal inflamazomul NLRP3, cu
producerea de IL-1B si IL-18. Unul ditre stimulii

By TLR antigen presenting cells activation is also
possible [8,22].

A second consequence is the production and
release by keratinocytes of antimicrobial peptides
(cathelicidins, defensins) [23,24].

Antimicrobial peptides. The anti-microbial
peptides produced by activated keratinocytes,
has the inability to directly destroy pathogens but
also allow (LL37 in particular) that through the
TLR3 and MAVS (mitochondrial antiviral
signaling protein) to increase the production of
IFNB by keratinocytes and dendritic cells [8 9.24].
The LL37-RNAss complex can activate dendritic
cells via TLR8 with increased TNFoa production.
LL37 also binds to DNA and stimulates by TLR9
plasmacytoid dendritic cells (pDCs) with IFNa
and IFNB production. Cells migrate into the
lymph nodes, secreted TNEF, IL-23, IL-12, and
present the processed antigen to T helper cells
that will initiate cellular immune response and
excess activation of Th17 lymphocytes [23,24].

Keratinocytes can also be activated directly
by the LL37 DNA complex with secretion of IFN,
IL-1, IL-6 and TNFa, chemokines and anti-
microbial peptide secretion. The LL-37-RNA
complex can also stimulate monocytes with the
secretion of TNEFp, IL-12 and IL-23 [8,9,23,24].

Inflammasomes. Another important element
of innate immunity is inflammasome. They are
an intracellular multi protein complex consisting
of three units: a PRP recognition receptor, an
adapter protein and the caspase 1 proteolytic
enzyme.

Activation of inflammasomes by PAMP
results in cleavage of the inactive forms of the
prolL-1p and prolL-18 cytokines resulting in the
active forms of these cytokines with a strong pro-
inflammatory effect. On the other hand,
activation of caspase 1 may induce a particular
form of apoptosis called pyroptosis [26,27].

Initially highlighted in macrophages, inflam-
masomes have also been found in epithelial cells
as one of the first lines of defense of organisms
against pathogens. At the same time, activation
of IL-18 and IL-6 produces a strong inflammatory
response within innate immunity. Keratinocytes
participate in the barrier function of the skin and
through the inflammasomes, mainly the inflam-
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pentru NLRP3 din keratinocite il reprezinta
ARNdc viral [26,27].

In psoriazis s-a demonstrat ci existi o
crestere a ADN citozolic cu cresterea expresiei
inflamazomului AIM2 care cuprinde proteine de
recrutare ALR-AIM2-like receptor. Prezenta
ADN citozolic reprezintd un stimul pentru
inflamazomul AIM2 [26,27].

S-a semnalat in psoriazis un polimorfism
genetic la nivelul inflamazomilor NLRP1, NLRP3
a domeniului CARDS [28].

De asemenea In psoriazis s-a evidentiat si o
activitate crescutd a caspazei 1 in pielea lezionala.

Implicarea inflamazomilor exprimati la nive-
lul keratinocitelor a sugerat ideea cd psoriazisul
ar fi o afectiune autoinflamatorie. Totusi, pana in
prezent nu au fost aduse si alte argumente.

Citokine. Perturbarea retelei de citokine
reprezintd un mecanism esential in patogenia
psoriazisului ca si in alte boli inflamatorii
sistemice.

Sunt prezente in patogenia psoriazisului
aproape toate grupele de citokine cunoscute:
tipul I (IL-2,IL-10), tipul II (IFN si IL-10), tipul III
(familia TNF), tipul IV (IL-1, IL-18, IL-36, LL-37,
IL-38) si tipul V (familia IL-17). Are loc o crestere
a productiei de citokine cu actiune pro-
inflamatoare si implicit o crestere a efectului
proinflamator produs de aceste citokine. Efectul
proinflamator este prezent atat la nivel sistemic
cat in special la nivel local, in placa de psoriazis
[9,12].

Productia de citokine proinflamatorii este
crescutd prin activarea celulelor imunitatii
adaptative pe calea celulelor Langerhans/
limfocit T, prin receptor T pentru antigen, cat si
prin activarea celulelor implicate In imunitatea
innascutd. In cazul psoriazisului are loc si
cresterea productiei de citokine a keratinocitelor.

In cazul imunitatii inndscute, activarea celu-
lelor producétoare de citokine proinflamatorii are
loc in special prin diverse tipuri de TLR. De
observat cd receptorii TLR se gdsesc exprimati pe
aproape toate celulele imunitatii Inndscute,
macrofage/monocite, celulele dendritice, celule
NK. Activarea acestor celule, in special la nivelul
plécii de psoriazis duce la un exces de citokine
proinflamatorii cu consecinte in special asupra
keratinocitelor [9,12,18].
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masome NLRP3, with production of IL-1B and
IL-18. One of the stimuli for keratinocyte NLRP3
is viral dsRNA [26,27].

Psoriasis has been shown to increase cytosolic
DNA with increased expression of the AIM2
inflammasome, which includes ALR-AIM2-like
receptor recruitment proteins. The presence of
cytosolic DNA represents a stimulus for the
AIM?2 inflammasome [26,27].

A genetic polymorphism in the NLRPI,
NLRP3 inflammasome of the CARDS8 domain has
been reported in psoriasis [28].

Psoriasis also showed increased activity of
caspase 1 in the lesional skin.

The involvement of the keratinocyte-
expressed inflammasomes suggested the idea
that psoriasis would be a self-inflammatory
condition. However, no other arguments have
been made so far.

Cytokines. Disruption of the cytokine
network is an essential mechanism in the
pathogenesis of psoriasis, as well as in other
systemic inflammatory diseases.

In the pathogenesis of psoriasis, almost all
known cytokine groups are present: type I (IL-2,
IL-10), type II (IFN and IL-10), type III (INF
family), type IV (IL-1, IL- 18, IL-36, LL-37, IL-38)
and type V (IL-17 family). There is an increase in
the production of pro inflammatory cytokines
and implicitly an increase in the pro
inflammatory effect produced by these cytokines.
The pro inflammatory effect is present both at the
systemic level and at the local level in the
psoriasis plaque [9,12].

Production of pro inflammatory cytokines is
enhanced by activation of adaptive immunity
cells by Langerhans / T lymphocyte cells, by T
receptor for antigen, and by activation of cells
involved in innate immunity. In the case of
psoriasis there is also an increase in the cytokine
production of keratinocytes.

In the case of innate immunity, activation of
pro inflammatory cytokine-producing cells
occurs mainly through various types of TLR.
It should be noted that TLR receptors are
expressed on almost all innate immunity cells,
macrophages/ monocytes, dendritic cells, NK
cells. Activation of these cells, especially at the
level of the psoriasis plaque, leads to an excess of
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Complexele LL-37-ADN stimuleaza pDC pe
calea TLRY, iar complexul LL-37-ARN stimuleaza
pDC pe calea TLR7 dar si pe calea TLRS. Celulele
dendritice migreazd in ganglionii limfatici,
secretd TNFa, IL-23, IL-12 si moduleaza dife-
rentierea limfocitelor Th1l si Th17. Se realizeaza
astfel o cuplare a activitatii imunitdtii inndscute
cu imunitatea adaptativa.

Keratinocitele sunt si ele activate prin
complexul LL-37-ADN dar si prin TNFa, IL-17
sau TNFy si participd activ la desfdsurarea
procesului inflamator prin secretia de citokine
(IL-1, IL-6, TNFa) chemokine si secretia de
peptide antimicrobiene.

Existd o grupare de citokine cu rol foarte
important in patogenia psoriazisului care dato-
ritd actiunii proinflamatorii in cascadd pot fi
considerate ca formand un lant sau o axa: axa
TNFa/IL-23/IL-17.

TNFo. este o citokind proinflamatoare
intdlnitd in numeroase procese inflamatorii, fiind
produsa de foarte multe tipuri celulare cu rol in
inflamatie (monocite/macrofage, mastocite,
neutrofile eozinofile, limfocite CD4+ [9,12].

Interleukina 23 (IL-23) este o citokind pro-
inflamatorie compusa dintr-o subunitate comuna
cu IL-12B si o subunitate IL-23A. Este secretatd de
macrofage/monocite, celule dendritice. Liganzii
pentru TLR (TLR2; TLR3; TLR4) induc secretia de
IL-23. IL-23 este un factor important in activarea
si proliferarea limfocitelor Th17. Celulele Th17
activate produc IL-17A, IL-6, IL-22, TNFa.
Macrofagele, in cursul inflamatiei, exprima
receptori pentru IL-23. Aceastd citokind se
gdseste In pielea pacientilor cu psoriazis, in
peretele intestinal al pacientilor cu boala Crohn,
sau in membrana sinoviala a pacientilor cu artrita
reumatoidd [9,16,29,30,31]. Experimental s-a
dovedit cd proteaza numitd catepsind K,
implicatd in formarea de leziuni aseméandtoare
psoriazisului, are actiune dependenta de acti-
varea IL-17 prin intermediul TLR7 [31].

Interleukina 17 este de fapt o familie de
citokine (IL-17 A,..F) fiind produsd de nume-
roase tipuri de celule iIn cursul rdaspunsului
inflamator. Aceastd familie de citokine are o
puternicd actiune inflamatorie fiind prezentd in
numeroase procese inflamatorii din diverse
organe.

pro inflammatory cytokines with consequences
especially for keratinocytes [9,12,18].

LL-37-DNA complexes stimulate pDC on the
TLR9 pathway, and the LL-37-RNA complex
stimulates pDC on the TLR7 pathway but also on
the TLR8 pathway. Dendritic cells migrate into
the lymph nodes, secrete TNFa, IL-23, IL-12 and
modulate the differentiation of Thl and Th17
lymphocytes. Thus a coupling of the innate
immunity activity with the adaptive immunity is
achieved.

Keratinocytes are also activated by the LL-37-
DNA complex but also by TNFa, IL-17 or TNFy
and actively participate in the inflammatory
process through the secretion of cytokines (IL-1,
IL-6, TNFa) chemokines and antimicrobial
peptide secretion.

There is a group of cytokines with a very
important role in the pathogenesis of psoriasis
due to the cascade pro inflammatory action, that
can be considered as forming a chain or axis: the
TNFa / IL-23 / IL-17 axis.

TNF o is a pro inflammatory cytokine found
in many inflammatory processes, being produced
by many cell types that play a role in inflam-
mation (monocytes/macrophages, mast cells,
eosinophils, neutrophils, CD4 + lymphocytes
[9,12].

Interleukin 23 (IL-23) is a pro-inflammatory
cytokine composed of a subunit common with IL-
12B and an IL-23A subunit. It is secreted by
macrophages / monocytes, dendritic cells.
Ligands for TLR (TLR2; TLR3; TLR4) induce IL-
23 secretion. IL-23 is an important factor in the
activation and proliferation of Th17 lymphocytes.
Activated Th17 cells produce IL-17A, IL-6, IL-22,
TNFoa. Macrophages, during inflammation,
express receptors for IL-23. This cytokine is found
in the skin of patients with psoriasis, in the
intestinal wall of patients with Crohn’s
disease, or in the synovial membrane of patients
with rheumatoid arthritis [9,16,29,30,31].
Experimentally it has been shown that the
protease called cathepsin K, involved in the
formation of psoriasis-like lesions, has an action
dependent on IL-17 activation by TLR7 [31].

Interleukin 17 is actually a family of cytokines
(IL-17A, ... F) being produced by numerous cell
types during the inflammatory response. This
family of cytokines has a strong inflammatory
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Principala sursd de IL-17 o reprezintd o
subpopulatie de limfocite Th respectiv Thl17.
Exista un raport intre limfocitele Th1 si Th17 care
in cazul psoriazisului este deplasat spre Thl7
[9,32,33].

De asemenea este perturbat raportul
Treg/Th17 cu perturbarea activitatii limfocitelor
Treg. Aceastd familie de citokine are o puternica
actiune inflamatorie fiind prezentd in numeroase
procese inflamatorii din diverse organe.

La nivelul pielii creste proliferarea si dife-
rentierea keratinocitelor si amplificd procesele
inflamatorii cutanate actionand relativ sinergic cu
TNFa. La nivelul pielii pare s fie sintetizata si de
mastocite, macrofage sau neutrofilele activate
[9,32].

LL-17 reprezinta principala citokind pro-
inflamatorie din psoriazis gasindu-se In cantitati
crescute In placa de psoriazis si nu in ser. IL-17
este produsd prin actiunea IL23. Scdderea
productiei de IL23 duce la scdderea IL-17 si
implicit a efectului dat de IL-23. Exista insa si o
productie de IL17 independentd de IL23, dar
redusa [9,12,33].

La nivelul plécii de psoriazis exista un exces
de IL17 produs de limfocitele Th17 stimulate prin
IL-23. Existd si cdi secundare de activare a
limfocitelor Th17 prin limfocite T de memorie sau
prin contactul direct cu limfocitele activate [9,12]

Axa TNF/IL-23/IL-17, esentiald in meca-
nismul psoriazisului reprezinta un model de
,cooperare” intre imunitatea inndscutd repre-
zentatd de IL-23, produsa de celulele mieloide si
imunitatea adaptativd reprezentatd de IL-17,
produsa de limfocitele Th1 [9,12,31,32].

Interleukina 36 reprezintd un subgrup de
citokine apartindnd familiei IL1 constituit din trei
forme agoniste: IL-36a, IL-36f3, IL-36y si doua
forme anatagoniste. Sunt produse de keratinocite
in principal dar si de fibroblaste si celule
endoteliale. IL-36 se gdseste in exces in placa de
psoriazis determindnd secretia de citokine
proinflamatorii, a peptidelor antimicrobiene
activand cdile patogene In care sunt implicate
celulele rezidente din piele, regleaza productia de
IL-23 si IL-12, exacerbeaza productia de IL-17.
Participa atat in faza de initiere a mecanismelor
patogene din psoriazis cat si la mentinerea
acestora. Exacerbarea actiunii LL-37 se face prin
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action being present in many inflammatory
processes in various organs.

The main source of IL-17 is a subpopulation
of Th lymphocytes, Th17 respectively. There is a
relationship between Th1l and Th17 lymphocytes
which in the case of psoriasis is shifted to Th17
[9,32,33].

Also, the Treg / Th17 ratio is disrupted and
also the Treg lymphocyte activity. This family of
cytokines has a strong inflammatory action being
present in many inflammatory processes in
various organs.

In the skin, proliferation and differentiation
of keratinocytes increases, and amplifies the skin
inflammatory processes acting relatively
synergisti-cally with TNFa. At the skin level it
also appears to be synthesized by mast cells,
macrophages or activated neutrophils [9,32].

LL-17 is the major pro-inflammatory cytokine
in psoriasis found in increased amounts in the
psoriasis plaque and not in the serum. IL-17 is
produced by the action of IL23. The decrease of
the production of IL23 leads to the decrease of IL-
17 and implicitly the effect given by IL-23.
However, there is also a production of IL17
independent of IL23, but reduced [9,12,33].

At the level of the psoriasis plaque there is an
excess of IL17 produced by Th17 lymphocytes,
stimulated by IL-23. There are also secondary
pathways for activation of Th17 lymphocytes by
memory T lymphocytes or by direct contact with
activated lymphocytes [9,12]

The TNF / IL-23 / IL-17 axis, essential in the
mechanism of psoriasis, represents a model of
“cooperation” between innate immunity, repre-
sented by IL-23, produced by myeloid cells and
adaptive immunity represented by IL-17, pro-
duced by Thl lymphocytes [9,12,31,32].

Interleukin 36 represents a subgroup of
cytokines belonging to the IL1 family consisting
of three agonist forms: IL-36a, IL-36f, IL-36y and
two anatagonist forms. They are produced by
keratinocytes mainly but also by fibroblasts and
endothelial cells. IL-36 is found excessively in the
psoriasis plaque causing the secretion of pro-
inflammatory cytokines, antimicrobial peptides,
activating pathogenic pathways in which the
resident skin cells are involved, regulating IL-23
and IL-12 production, exacerbating IL-17
production. It participates both in the initiation
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stimuli apartinand atat imunitatii innascute cat si
imunitatii adaptative [34].

Interleukina 22. Este o citokind care apartine
familiei de citokine IL-10, fiind produsa de un
subset de limfocite T helper denumit Th22 dar si
de catre alte tipuri de celule cum ar fi: Th17,
celule Tyd sau celule NK [35]. Limfocitele Th22
mai produc TNEF, IL-13 dar nu produc IL-17, IFNy
[35,36]. In psoriazis IL-22 este crescutd atat in ser
cat si in placa de psoriazis unde promoveaza
acantoza, diskeratoza cu productie de peptide
antimicrobiene si cresterea neutrofilelor la nivelul
infiltratului inflamator. Cresterea nive-lului in ser
ca si in placa de psoriazis este asociatd cu
severitatea bolii [35]. Prin actiunea sa IL-22
cupleazd actiunea imunitdtii Inndscute cu cea
adaptativa.

Celulele limfoide ale imunititii Inndscute
(ILC/innate lymphoid cells). Reprezintd un grup
de celule imune care nu exprima receptori pentru
antigen ca limfocitele T sau B dar exprima
niveluri crescute de receptori NK62D prezenti pe
celulele NK. Dacad celulele NK pot fi privite ca un
echivalent al limfocitelor TCD8+, celulele ILC3
pot fi privite ca un echivalent al Thelper CD4+.
Practic ILC3 reactioneazd la stimulii care apar in
cursul infectiilor sau agresiunilor tisulare prin
secretie de citokine, adaptand raspunsul imun
direct la stimulii tisulari. In esents, aceste celule
reprezintd un reglator al imunitatii celulare. In
psoriazis, receptorii ILC se pot cupla cu diferiti
liganzi, inclusiv cu lantul A al CMH de clasa I
[37].

Cel mai important subgrup al acestor celule il
reprezintd celulele ILC3 care participd la apdrarea
antimicrobiand prin secretia de IL-17 dar si de IL-
22. Cresterea secretiei IL-22 este asociatd cu
cresterea productiei de f-defensind. De asemenea
s-a evidentiat faptul cd celulele ILC3 sunt
crescute in sange, piele lezionald si nelezionald
avand capacitatea de a dezvolta si mentine
psoriazisul [38].

Keratinocite. Keratinocitele reprezinta ele-
mentul final al proceselor patogene din psoriazis.
Pe de alta parte, la nivelul keratinocitelor are loc
initierea prin mecanismele imunitatii Inndscute si
adaptative a lantului patogen din psoriazis.

Leziunile din psoriazis acumuleaza pro-
gresiv, atat In derm cat si in epiderm, limfocite T
de memorie activate. Limfocitele T de memorie

phase of the pathogenic mechanisms of psoriasis
and in maintaining them. Exacerbation of the LL-
37 action is done by stimuli belonging to both
innate immunity and adaptive immunity [34].

Interleukin 22. It is a cytokine belonging to the
IL-10 family of cytokines, being produced by a
subset of T helper lymphocytes named Th22 but
also by other cell types such as: Th17, Tyd cells or
NK cells [35]. Th22 lymphocytes also produce
TNEF, IL-13 but do not produce IL-17, IFNy [35,36].
In psoriasis IL-22 is increased both in serum and
in the plaque of psoriasis where it promotes acan-
thosis, dyseratosis with antimicrobial peptide
production and the growth of neutrophils in the
inflammatory infiltrate. Increased serum level, as
in psoriasis plaque, is associated with disease
severity [35]. Through its action IL-22 coupled
the action of innate immunity with adaptive
immunity.

Innate lymphoid cells (lymphoid cells). It
represents a group of immune cells that do not
express antigen receptors such as T or B lym-
phocytes but express increased levels of NK62D
receptors present on NK cells. If NK cells can be
regarded as an equivalent of TCD8 + lym-
phocytes, ILC3 cells can be regarded as an
equivalent of CD4 + Thelper. Basically, ILC3
reacts to stimuli that appear during tissue
infections or aggression by cytokine secretion,
adapting the direct immune response to tissue
stimuli. In essence, these cells are a regulator of
cellular immunity .

In psoriasis, ILC receptors can be coupled to
different ligands, including the A chain of class I
MHC [37] .

The most important subgroup of these cells is
the ILC3 cells that participate in antimicrobial
defense by secretion of IL-17 but also of IL-22.
Increased IL-22 secretion is associated with
increased B-defensin production. It has also been
shown that ILC3 cells are raised in blood, lesional
and non-lesional skin having the ability to
develop and maintain psoriasis [38].

Keratinocytes. Keratinocytes represent the
final element of the pathogenic processes in
psoriasis. On the other hand, at the keratinocyte
level the initiation by the mechanisms of innate
and adaptive immunity of the pathogen chain
from psoriasis takes place.
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exprimd antigenul limfocitar cutanat (CLA/
cutaneous lymphocyte antigen). S-au identificat
ca posibile antigene fosfolipaza A2 (grup IVD)
ADAMTSLS5 (prezent in melanocite) inclusiv IL-
37 care initiazd mecanismele imunitatii inndscute.
Activarea si maturarea celulelor dendritice este in
contextul proceselor inflamatorii din psoriazis,
mediatd (initiatd) de citokinele produse de
keratinocite in cursul activarii mecanismelor
imunitatii inndscute. Keratinocitele produc IL-36
care poate controla axa IL-23/ IL-17 dar si IL-18
care are rol in rdspunsul Th1. IL-1f produs tot de
citre keratinocite, activeazd inflamazomul si
mediaza si activitatea celulelor dendritice.

In forma cronic, keratinocitele sunt sub
actiunea unui mix de citokine (TNFa, IL-17, IFNy,
IL22), iar ca raspuns, secretd alte citokine, 1si cresc
rezistenta la apoptozd prezinta o perturbare a
ciclului celular, dar secretd si alte citokine
proinflamatorii sustinand persistenta leziunii de
psoriazis. [18,22].

In prezent, psoriazisul este considerat o
afectiune inflamatorie sistemicd cu evolutie
cronicd, mediatd imunologic, in care limfocitul T
are rolul principal.

In patologia psoriazisului se intalnesc ele-
mente de autoimunitate dar si mecanisme pato-
gene intalnite in sindromul autoinflamator cu
importanta relativ limitata.

Mecanismele patogene din psoriazis, ur-
meazd un pattern comun cu alte boli inflamatorii
cronice, sistemice. Specificitatea in cazul psoria-
zisului, este datd de keratinocite care sunt atat
tinta mecanismelor patogene cat si initiatorul
acestor procese in special inflamatorii.

Desfasurarea proceselor inflamatorii din
psoriazis sugereazd cd In afard de imunitatea
adaptativa este implicatd si imunitatea Inndscutd,
celulele implicate in acest tip de imunitate
participand prin secretia de citokine pro-
inflamatorii cu rol foarte important. Elementele
de recunoastere ale imunitatii innascute — TLR,
sunt prezente si la nivelul imunitatii adaptative.
Astfel, prin intermediul imunitétii inndscute
se moduleazd activitatea rdspunsului imun
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Psoriasis lesions progressively accumulate in
both dermal and epidermal site , activated
memory T lymphocytes. Memory T lymphocytes
express cutaneous lymphocyte antigen (CLA /
cutaneous lymphocyte antigen). Potential anti-
gen phospholipase A2 (IVD group) ADAMTSL5
(present in melanocytes) including IL-37
initiating mechanisms of innate immunity have
been identified. Activation and maturation of
dendritic cells is in the context of inflammatory
processes in psoriasis, mediated (initiated) by
cytokines produced by keratinocytes during the
activation of innate immunity mechanisms.
Keratinocytes produce IL-36 that can control the
IL-23 / IL-17 axis but also IL-18 which plays a
role in the Thl. IL-1B produced by keratinocytes
also, activates the inflamazome and mediates
dendritic cell activity.

In chronic form, keratinocytes are under the
influence of a cytokine mix (TNFa, IL-17, IFNy,
IL22), and in response, they secrete other
cytokines, increase their resistance to apoptosis,
disrupt the cell cycle, but also secrete other pro-
inflammatory cytokines, supporting the per-
sistence of psoriasis injury [18,22].

%

Currently, psoriasis is considered to be a
systemic inflammatory disease with chronic
evolution, immunologically mediated in which
the T lymphocyte plays the main role.

In the pathology of psoriasis, elements of
autoimmunity are present, but also pathogenic
mechanisms encountered in auto inflammatory
syndrome with relatively limited importance.

The pathogenic mechanisms of psoriasis
follow a common pattern with other chronic,
systemic inflammatory diseases. Specificity in the
case of psoriasis is given by keratinocytes, which
are both the target of pathogenic mechanisms
and the initiator of these processes, especially of
inflammatory type.

The development of inflammatory processes
in psoriasis suggests that in addition to adaptive
immunity, innate immunity is also involved, cells
involved in this type of immunity participating in
the secretion of pro-inflammatory cytokines with
a very important role. The elements of recog-
nition of innate immunity - TLR, are also present
at the level of adaptive immunity. Thus, via
innate immunity, the activity of the adaptive
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adaptativ, inclusiv a axei TNF/IL-23/IL-17 care
are un rol deosebit de important in psoriazis.

Se considerd in prezent ca limfocitul T are un
rol crucial In aparitia si persistenta leziunilor de
psoriazis dar acest rol este realizat si printr-o
serie de disfunctii care apar in cadrul imunitatii
inndscute. Astfel, psoriazisul poate fi considerat o
afectiune in care existd disfunctionalitdti in
cooperarea imunitdtii inndscute cu imunitatea

immune response, including the TNF/IL-23/IL-
17 axis, which plays a particularly important role
in psoriasis, is modulated.

It is now considered that T lymphocyte plays
a crucial role in the occurrence and persistence of
psoriasis lesions but this role is also achieved
through a series of disturbances that occur within
the innate immunity. Thus, psoriasis can be
considered a condition in which disturbances

adaptativa.

exist in the cooperation of innate immunity with
adaptive immunity.
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