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Rezumat

Lupusul eritematos sistemic (LES) este o afectiune
autoimund, cronicd, multisistemicd asociatd cu anomalii
imunologice multiple si cu o gamd largd de manifestiri
clinice. Mai multe deficiente ale componentelor
imunologice joacd un rol in patogeneza LES. Citokinele
sunt deasemenea jucdtori cheie in patogenia lupusului
eritematos. Ele nu sunt implicate doar in dereglarea
imunitard din LES ci si in rdspunsul inflamator local care
lezeazii in final tesuturile. Cunoasterea citokinelor nu oferd
doar o perspectivd noud asupra patogenezei LES dar
anumite citokine (IL-6, IL-10, IL-2, IFN tip 1, TNF-) pot
servi ca biomarkeri pentru monitorizarea activititii bolii si
evaluarea severitdtii acesteia.

In plus, manipularea acestor citokine poate deveni
potentiald tintd terapeuticd in LES.
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Summary

Systemic lupus erithematosus (SLE) is a chronic,
multi-system autoimmune disease with multiple
immunological abnormalities and a wide range of clinical
manifestations. Several defects of multiple immunological
components play a role in the pathogenesys of SLE,
cytokines being also key players in this pathogeny. They are
not only involved in immune disregulation in SLE but also
in the local inflammatory response wich ultimately leads to
tissue injury. The knowledge of cytokines provide new
insight into pathogenesys of SLE, certain cytokines (IL-6,
IL-10, IL-2, Type 1 IFN, TNF-¢) being able to serve as
biomarkers in disease activity monitoring and severity of
the disease prediction. In addition the manipulation of
these cytokines may become potential therapeutic targets for
SLE treatment.
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Lupusul eritematos este o afectiune cronica
multisistemica, autoimund, caracterizatd prin
dezvoltarea de autoanticorpi si complexe imune,
in asociere cu o mare varietate de manifestari
clinice si leziuni tisulare.

*

Lupus erithematosus is a chronic autoim-
mune, multisystemic disease charac-terized by
auto antibodies and immune complexes devel-
opment in association with various clinical
determinations and tissue lesions.
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Existd din ce in ce mai multe dovezi care
sugereaza ca citokinele sunt deasemenea jucatori
cheie in patogenia lupusului eritematos.

Termenul de ,citokine” este un termen
generic ce grupeazd o serie de glicoproteine si
proteine cu rol de mediatori In comunicarea
intercelulara. Ele sunt secretate de celule activate
si se leagd de receptorii membranali specifici,
prezenti fie pe celula secretorie fie pe alte celule.
Au masd molecularad cuprinsd intre 15 si 30 kDa si
sunt mediatori ai imunitatii, inflamatiei,
proliferdrii si diferentierii unor linii celulare. Din
acest grup fac parte: interleukinele, interferonii,
factorii de crestere hematopoietici, factori de
necroza tumorald si chemokine [1].

Desi au structuri proteice diferite si actio-
neazd diferit In procesul imun, citokinele au
anumite proprietdti comune:

1. Pleiotropia- fiecare citokind are activitati
biologice multiple.

2. Redundanta- citokine din grupuri diferite pot
avea efecte biologice si biochimice
asemadnadtoare.

3. Sunt active in concentratii foarte mici si
secretia lor este de scurtd durata.

4. Reactiile modulate de citokine sunt produse in

cascada.

. Au receptori specifici de mare afinitate.

6. Actiunea lor se poate produce autocrin,
paracrin si endocrin..

Asadar, citokinele sunt factori solubili care
joacd un rol esential in diferentierea, maturarea si
activarea diverselor celule alke sistemului
imunitar, fiind implicate si in producerea
raspunsului inflamator local care lezeaza in final
tesuturile la pacientii cu LES.

Cunoasterea citokinelor oferd o perspectiva
noud In patogeneza LES si in aceeasi mdsura
aduce clarificri si asupra diferitelor aplicatii
clinice. Anumite citokine pot fi folosite ca
biomarkeri pentru monitorizarea activitatii bolii si
pentru a face predictii asupra severitatii
lupusului. In plus utilizarea acestor citokine poate
deveni o importantd tintd terapeuticd in LES.

In acest context vor fi prezente citokinele cu
rol important in patogeneza LES.

a1

Interleukina-6 (IL-6)

Interleukina-6 (IL-6) este o citokina
pleiomorfa sintetizatd in principal de monocite,
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There is an increasing body of evidence
suggesting that cytokines are playing key role in
lupus erithematosus” pathogeny.

The term “cytokines” is a generic term that
groups a series of glycoprotein and proteins
mediators with intercellular communication role.
They are released after cell stimulation and
activation and present specific receptors on
different cells membrane or even on the secretor’s
cell membrane. With molecular mass between 15
KDal and 30 KDal they are mediators of
immunity, inflammation, proliferation and
differentiation of the cells. In this group are
interleukins, interferons, growth factors, tumor
necrosis factors, chemokines, hematopoietic
factors [1]. Even though they have different
structure and function they possess commune
properties :

1. Pleiotropy, every cytokine possesses multiple
biologic activities.

2. Redundancy, cytokines from different groups
may present similar biological or biochemical
effect.

3. They are active in reduced quantities and short
time release.

4. Cytokines” modulated reactions are produced
in cascade.

5. They present specific high affinity receptors

6. Their actions may be autocrine, paracrine or
endocrine.

So cytokines are soluble factors playing an
essential role in differentiation , maturation and
activation of the different immune system’s cells
also involved in the local inflammatory response
that generate the characteristic lesions in
systemic lupus erithematosus patients.

The study of cytokines offers a new
perspective in SLE pathogeny, bringing
clarifications on clinical applications in the same
measure. Some of the cytokines may be used as
biomarkers for disease activity monitoring and
diagnostic severity prediction. The cytokine use
may become an important target for therapy.

In this context, cytokines with important role
in SLE pathogeny will be presented.

Interleukine 6 (IL-6)

IL-6is a pleiomorph cytokine released mainly
by monocytes , fibroblasts, endothelial cells but
may be secreted by B and T lymphocytes also [2].




fibroblaste, celule endoteliale, dar poate fi
secretatd si de limfocitele T si B [2].

Sinteza sa este stimulatd de IL-1, IL-2, si
TNFa si atenuatd de IL-4, IL-10, si IL-13 [3].

Principalele actiuni ale IL-6 asupra celulelor
limfoide si nelimfoide reprezintd mecanisme
modulatoare ale raspunsurilor imun si
inflamator al organismului. Desi multe dintre
aceste functii se suprapun peste cele ale IL-1,
precum sinteza reactantilor de faza acuta si febra,
IL-6 are si efecte antiinflamatorii.

Citokina IL-6 este secretata ca polipeptid
format din 184 resturi de aminoacizi, cu o
greutate moleculard de aproximativ 21kDa, in
functie de gradul glicozildrii.

IL-6 stimuleazd raspusurile imune de tip
umoral si celular actionand atat asupra
limfocitelor B cat si a limfocitelor T. IL-6
actioneazd ca important factor de crestere si
diferentiere a celulelor B si stimuleaza productia
lor de imunoglobuline [5].

Deasemenea, promoveaza activarea, cresterea
si diferentierea celulelor T. IL-6 se leagd de
receptorii de IL-6, specifici IL-6R, apartinand
superfamiliei receptorilor citokinici (de tip
hematopoietic).

IL-6 R este un complex proteic membranar
compus din doud subunitdti structurale si
functionale: o subunitate ligand specifica, IL-6Ra
(lant de 80kDa) si o subunitate semnalizatoare ,
gp130 (lant b, componentd comund mai multor
tipuri de receptori, precum cei de care se leaga IL-
11, IL-17, IL-31).

Interactiunea dintre IL-6 si receptorul sdu (IL-
6R) duce la dimerizarea gp130, activarea JAK1 si
fosforilarea tirozinei din gp130 in calea tirozin
kinazica de semnalizare intracelulara [3].

Pe langad actiunile proinflamatorii, IL-6
mediazd o serie de efecte antiinflamatorii, prin
feed-back negativ.

Rolul esential al IL-6 in patogeneza LES a fost
sustinut atat de studiile experimentale murine cat
si de studiile experimentale umane.

La pacientii cu lupus s-au observat niveluri
crescute ale IL-6 care au fost corelate cu
activitatea bolii si cu nivelurile anticorpilor anti
ADN [10,11].

Celulele limfoblastoide izolate de la subiectii
cu lupus au exprimat un nivel ridicat de IL-6 si
IL-6 antagonist ducand la scaderea ati ADN in
vitro. Limfocitele B de la pacientii cu lupus in
comparatie cu cele de la sdndtosi produc spontan
cantitdti sporite de imunoglobuline (Ig) [5].
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Its synthesis is stimulated by IL-1, IL-2 and TNF
o and attenuated by IL-4, IL-10, IL-13 [3].

Main action of IL-6 on lymphoid and non
lymphoid  cells  represents = modulator
mechanisms of immune and inflammatory
response of the organism. Even though most of
these functions are overlapping IL-1, as heat
shock proteins synthesis, or fever, IL-6 has also
anti-inflammatory effect.

IL-6 is secreted as 184 amino acids residues
polypeptide with 21kDa molecular weight
according to its glycozilation.

IL-6 stimulates humoral and cellular immune
response acting on B and T lymphocytes. IL-6 is
acting as an important growth and differentiation
factor on B lymphocytes stimulating im-
munoglobulin production [5].

In the same time they are promoting
activation, growth and differentiation of T
lymphocytes. IL-6 binds to its specific receptors,
IL-6R, member of cytokine superfamily receptors
(hematopoietic type).

IL-6R is a membrane protein complex, with
two structural and functional subunits. One
subunit ligand specific, IL-6Ra (80kDa chain) and
a signaling subunit, gp130 (chain b, commune
component of different type of receptors as
receptors binding: IL1, IL17, IL31).

Interaction between IL-6 and its receptor
leads to gp130 dimerization , JAK1 activation and
tyrosine phosphorilation in the tyrosine kinase
signaling pathway [3].

IL-6 mediates some anti-inflammatory effects
by negative feed-back, beside their pro
inflammatory ones.

The essential role of IL-6 in SLE pathogeny is
emphasized by murine and human experimental
studies.

In lupus erithematosus patients elevated
levels of IL-6 were determined and correlated
with disease activity and anti DNA antibodies
[10,11].

Lymphoblast cells isolated from lupus
erithematosus patients presented high levels of
IL-6. B lymphocytes from lupus patients
spontaneous produce increased immunoglobulin
quantities in comparison with healthy subjects
[5]. Blocking of IL-6 significantly eliminated this
spontaneous synthesis of Ig, fact restored by
exogenous administration of IL-6 [11].
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Blocarea IL-6 a eliminat in mod semnificativ
aceastd sintezd spontand de Ig , ea fiind refacuta
prin administrarea de IL-6 exogen [11].

S-a demonstrat cd limfocitele B de la pacientii
cu lupus secretd spontan anti ADNdc si alti
autoanticorpi. Este de remarcat faptul ca IL-6
poate facilita scddere diferentierii limfocitelor B la
pacientii cu lupus activ si transformarea lor
directd in celule Ig secretoare [10].

S-a dovedit cd IL-6 are o legdtura stransa cu
afectarea renald a pacientilor cu lupus. Mai multe
studii au ardtat un nivel crescut al IL-6 in urina la
pacientii cu nefrita lupicd activa (OMS clasa III-IV
nefritd lupicd), precum si niveluri crescute de
anticorpi anti ADNdc. Nivelul ,crescut de IL-6 la
pacientii cu nefritd lupica a fost mai mare decét la
pacientii cu boala renald pasiva. IL-6 a fost asociat
si cu manifestdri neuropsihice la pacientii cu
lupus, fiind depistate niveluri crescute de IL-6 in
LCR [4,16].

IL-6 si receptorii sdi pot fi utilizati ca markeri
importanti pentru monitorizarea activitatii bolii
si a rdspunsului la tratament.

Alte studii au relevat o expresie crescutd al
receptorului agonist al IL-6, gp130 in limfocitele
periferice la pacientii cu LES, iar nivelul sdu a fost
corelat cu activitatea  bolii.  Succesul
antagonistului de IL-6 pe modele murine a dus la
cercetarea  terapeuticd in LES. Astfel,
Tocilizumab, anti IL-6 antagonist R (inhibitor de
receptor de IL-6), utilizat in cantitati mici pana la
moderate, a demonstrat o buna tolerabilitate [6].

Interleukina-10 (IL-10)

IL-10 este o citokind produsd de numeroase
celule: limfocite T helper 1 si 2, limfocite T
citotoxice, celule B activate, monocite, macrofage,
keratinocite, celule epiteliale bronsice [1].
Lipopolizaharidele, TNFa si altele, sunt inductori
ai secretiei de IL-10. IL-10 este formata din 160
resturi de aminoacizi, cu o greutate moleculara
de 18,5kDa si spre deosebire de interleukinele din
aceeasi familie este un dimer bisulfidic.

Receptorul specific pentru IL-10 (IL-10R)
apartine superfamiliei receptorilor citochimici
(de tip interferon). Acesta se afld in special pe
suprafata celulelor hematopoietice (macrofage,
mastocite) expresia sa la nivelul celulelor
nehematopoietice fiind indeductibila de catre
stimuli precum lipopolizaharidele.

IL-10 are un important rol antiinflamator si
imunosupresor in cadrul mecanismelor de
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It has been demonstrated that B lymphocytes
from lupus patients spontaneously secrete anti
dsDNA antibodies and some other antibodies. It
is noteworthy that IL-6 may facilitate the
decrease of B lymphocytes differentiation in
active lupus patients, directly inducing their Ig
secretory status [10].

It was proved that IL-6 is closely related with
kidney impairment in lupus patients. Several
studies showed the increased level of IL-6 in
urine patients with class III-IV lupus nephritis
(focal and diffuse lupus nephritis) and elevated
levels of anti dsDNA antibodies also. Level of IL-
6 in urine was higher in lupus nephritis than
passive renal disease. IL-6 was correlated with
neuropsychological determinations in lupus
patients increased levels of IL-6 in cerebrospinal
fluid [4,16].

IL-6 and their receptors may be used as
disease activity marker and treatment response.

Other studies report an increased expression
of IL-6Ra, gp130 in peripheral lymphocytes in
SLE patients, its level being correlated with
disease activity. The IL-6 antagonist success in
murine models leads to biological therapy
development in SLE. Thus, Tocilizumab, an
inhibitor of IL-6 receptor in small to moderate
quantities demonstrated a good tolerance [6].

Interleukine-10 (IL-10)

IL-10 is a cytokine produced by numerous
cells Thl and Th2, T cytotoxic activated
lymphocytes, B cells, monocytes, macrophages,
keratinocytes, bronchial epithelial cells [1].

TNFa, lipopolysacharides and some other
cytokines are IL-10 inducers.

IL-10 is a 160 amino acids residues protein
with 18,5 kDa and a disulphide dimmer unlike
other cytokines from the same family.

IL-10  specific receptor belongs to
citochemical receptor superfamily (IFN type).
These receptors are present on hematopoietic
cells surface (macrophages, mast cells) its
expression on non hematopoietic cells could not
be induced by stimuli like lipopolysacharides.

IL10 is an important anti-inflammatory and
immuno-supressor modulating response mech-
anisms to different pathogen factors.

IL-10 is produced in autocrine manner
regulating its release by negative feed-back loop,




modulare a raspunsului organismului la diversi
factori patogeni.

Deoarece IL-10 poate fi produsd intr-o
maniera autocrind , reglandu-si productia prin
intermediul unei bucle de feed-back negativ, IL-
10 poate regla rdaspunsul imun din interiorul
focarului inflamator.

IL-10 este considerata un puternic inhibitor al
productiei de citokine provenite din variate tipuri
celulare.

Astfel IL-10 induce scdderea productiei de :
IFNy si IL-2, (din limfocitele Th1), IL-4 si IL-5 (din
Th2), IL-1b, IL-6, IL-8, IL-2 si TNFo. (din fagocitele
mononucleare) IFN v si TNFa (din celulele NK).
Deasemenea IL-10 inhibd expresia moleculelor
MHC de clasa a IT, CD23, ICAM-1, CD80 si CD86
de la nivelul celulelor dendritice si al altor celule
prezentatoare de antigen (APC). Scdderea
productiei de citokine de catre limfocitele Th1 si
Th2 este mediatd de efectul IL10 asupra expresiei
CD80 si CD86 [10]. IL-10 participd la aparitia si
progresia lupusului eritematos.

IL-10 stimuleaz& proliferarea limfocitelor B si
clasa de Ig de comutare ducand la cresterea
secretiei de autoanticorpi. IL-10 creste expresia
moleculelor de adeziune de la nivelul celulelor
endoteliului vascular, a capacitatii de extravazare,
ceea ce accentuazd inflamatia in lupus. Cativa
stimuli , inclusiv anticorpii anti ADN sunt factori
declansatori puternici de IL-10 [7].

S-a observat cresterea raportului IFNy/IL10 la
pacientii cu lupus nefritic activ clasa IV, in timp ce
la nefrita clasa V raportul este invers (scazut) [7].

Tratamentul cu anti IL-10 a condus la
cresterea TNFa iar efectele sale au fost blocate
cand TNFa a fost blocat. Pe de alta parte se pare
cd IL-10 are un rol important in actiunea si
angajarea limfocitelor T, ceea ce ar putea fi benefic
in lupusul eritematos. S-a mai observat o
diminuare a activdrii limfocitelor T si
mononuclearelor din sangele periferic la pacientii
cu LES [6]. Blocarea IL-10 a oferit beneficii in
limitarea afectdrii renale. Existd studii preliminare
care au ardtat cd anticorpii monoclonali anti IL-10
au un rol benefic asupra leziunilor cutanate si a
simpromelor comune la pacientii cu LES.

Interleukina-2 (IL-2)

IL-2 este o citokind importantd in declansarea
unui rdspuns imun eficient, fiind si factorul
esential al reglarii raspunsului imun.
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thus IL-10 may regulate immune response within
the inflammatory site.

IL-10 is considered to be a potent inhibitor of
cytokine production in various cells.

Thus, IL-10 induces decrese production of:
IFNy and IL-2, (from TH1), IL-4 and IL-5 (from
Th2), IL-1b, IL-6, IL-8, and TNFo (from
mononuclears) IFNy and TNFa (from NK cells).
IL-10 also inhibits MHC class II molecules
expression, CD23, ICAM-1, CD80, CD86 [10].

IL-10 participates in debut and progression of
lupus erithematosus.

IL-10 stimulates B cells proliferation and
immunoglobulin class switch with auto
antibodies increased production. IL-10 increases
the adhesion molecule expression on endothelial
cells facilitating extravasations and inflammation
in lupus erithematosus.

Some stimuli, including anti DNA antibodies
are potent triggers for IL-10 [7].

An increased ratio IFNy/IL-10 was observed
in nephritis lupus patients class IV (WHO
classification) unlike class V nephritis which
presents inversed ratio [7].

The treatment with IL-10 increased TNF o, its
effects being abrogated by TNF blocking. On the
other hand it seems that IL-10 has an important
role in T lymphocytes activation, and
commitment. IL-10 blocking leads to kidney
impairment limiting. A diminishing of T
activated and mononuclear cells was ovserved in
SLE patients [6]There are studies showing that
anti IL-10 monoclonal antibodies has a benefic
role on skin lesions and common symptoms in
patients with SLE.

Interleukine-2 (IL-2)

IL-2 is an important cytokine for an efficient
immune response trigger being also an essential
factor in immune response regulation.

It is produced by CD4+ T activated
lymphocytes, resting lymphocytes are not
releasing IL-2. Activation of Thl lymphocytes
after antigen recognition in MHC class II
restriction, leads to IL-2 and IFNYy production and
release [1].

IL-2 is a four chain alphahelix peptide. Its
receptor presents 3 polypeptide chains encoded
by a specific gene.
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De productia ei sunt responsabile limfocitele
T CD4 activate, cele aflate in repaus nefiind
capabile sd secrete IL-2, dar momentul in care se
produce activarea limfocitelor Thl, dupa
recunoasterea antigenului cuplat cu moleculele
MHC de clasa a II acestea vor produce IL-2 si
IFNy [1].
IL-2 este structuratd sub forma unui alfahelix
din 4 catene peptidice. Receptorul pentru IL-2
este format din 3 catene polipeptidice codificate
de o gena specifica.
Receptorii pentru IL-2 se impart in trei clase:
- Receptorul de micd afinitate, format din catena
alfa

- Receptorul de afinitate medie, format din doua
catene alfa si beta

- Recetorul de mare afinitate format din trei
catene alfa, beta si gama.

Limfocitele care nu sunt stimulate antigenic
prezintd numai receptorul de micd afinitate
pentru IL-2, dupa stimularea antigenicd primara
exprimandu-se si receptorul de afinitate medie in
timp ce receptorul de mare afinitate se exprima
numai dupad stimularea antigenicd secundara.
Asadar intensitatea rdaspunsului imun este
conditionata de disponibilitatea receptorului
pentru IL-2.

IL-2 realizeaza o bucld autocrind prin
stimularea leucocitelor care au produs-o initial cu
cresterea continud a concentratieide IL-2 din
sistem precum si o bucld paracrind stimuland
productia de IL-2 si de catre alte limfocite aflate
local in contact cu limfocitul primar care a
declansat initial productia primard de IL-2.

Efectul principal al IL-2 este expansiunea
clonald a limfocitelor, deoarece limfocitele
stimulate prolifereazd si exprima pe suprafata lor
receptori pentru IL-2 in cantitate foarte mare. Astfel
se produce expansiunea clonala a limfocitelor T din
categoria CD4+ si CD8+ deoarece numai
expansiunea lor depinde de IL-2 [10].

IL-2 determind in cadrul rdaspunsului imun
diferentierea limfocitelor T helper in Thl si Th2.

IL-2 actioneazd autocrin asupra limfocitelor
Th 1 si paracrin asupra Th2. Activitatea citotoxica
a limfocitelor T CD8+, este stimulata de citre IL-2.

IL-2 activeazd limfocitele B care poseda
deopotriva receptori de mare afinitate pentru IL-
2. IL-2 determind si comutarea izotipicd cu
transformarea anticorpilor de tip IgM in anticorpi
de tip IgG, cu transformarea raspunsului imun
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There are three receptors category:

- Low affinity receptor (chain alpha)
- Medium affinity receptor (chain alpha and

beta)
- High affinity receptor (three chains, alpha,
beta, gamma)

Naive lymphocytes presents only low
affinity recepror for II-2, after primary antigen
stimulation expressing medium affinity receptor
and after secondary antigen stimulation, the
high affinity receptor. Immune response
intensity is conditioned by IL-2 receptors
availability.

IL-2 is doing an autocrine loop by their
lymphocyte producing stimulation with
continuous increasing of IL-2 in the system and a
paracrine loop by stimulating IL-2 production in
spectator lymphocytes.

The main effect of IL-2 is clone expansion of
lymphocytes, activated lymphocytes expressing
on their surface the IL-2R in high quantities. So
clone expansion of CD4+ and CD8+ T cells is
produced [10].

IL-2  determines differentiation of T
lymphocytes in Th1l and Th2.

IL-2 presents autocrine action on Thl and
paracrine action on Th2. T cytotoxic
lymphocytes are stimulated by IL-2 action , B
lymphocytes are also stimulated by IL-2 because
of their high affinity receptors for IL-2. In the
same time IL-2 determines the switch of
immunoglobulin izotype with transformation of
IgM in IgG antibodies, and non specific
immune response into antigen specific immune
response.

Natural killer cells are stimulated by IL-2,
and their cytotoxic action is raised by IL-2, but
their proliferation is not influenced. Macrophages
are also stimulated by IL-2 [1].

IL-1 stimulates IL-2 synthesis, in turn, IL-2
stimulates IL-4, IL-5, IL-6 synthesis. It intensifies
TNF synthesis [1].

The implications of IL-2 in SLE pathogeny
has been intensively studied. There are studies
that demonstrate the increased level of IL-2 in
SLE patients but also studies that demonstrate
lower levels of IL-2.

The association of IL-2 with SLE was
inconstant and variable [16].




nespecific In raspuns imun specific cu anticorpi
specifici pentru antigenul declansator.

Celulele NK (natural killer) sunt stimulate de
cdtre IL-2 care determind cresterea actiunii lor
citotoxice, insd nu si proliferarea lor, deasemenea
si macrofagele sunt stimulate de IL-2 [1].

IL-1 stimuleaza secretia de IL-2 si la randul ei
IL-2 stimuleaza sinteza citokinelor 4,5 si 6.
Intensificd deasemenea productia de TNFo [1].

IL-2 a fost studiatd cu privire la implicatiile
sale in patogenia LES. Existd studii care dovedesc
productia crescutd de IL-2 in LES, dar existd si
studii care au demonstrat o anomalie in LES-
scaderea productiei de IL-2.

Asadar asocierea lupusului eritematos cu IL-
2 a fost inconstantd si variabila [16].

Interferonii de tip 1 (IFN tip 1)

Interferonii sunt glicoproteine alcituite din
146-166 resturi de aminoacizi, care fac parte din
familia citokinelor, avand rol principal in
apdrarea antivirald, in modificarea raspunsului
imun si in controlul proliferdrii si diferentierii
celulare.

Celulele obisnuite nu sintetizeaza cantitati
deductibile de interferon in mod normal,
deoarece genele care codificd sinteza lor nu sunt
transcrise.

Cel mai bun si mai puternic stimulator al
productiei de interferoni este ARN dublu catenar,
indiferent daca originea sa este naturald sau
sinteticd, prin urmare, In cazul virusurilor cu
genom ARNdc, genomul viral este el insusi
stimulatorul productiei de IFN. Virusurile cu
genom ADN sunt slab inductoare ale sintezei de
IFN, sinteza lui fiind stimulata si de virusurile
inactivate din vaccinuri.

Exista mai multe tipuri de IFN. Se pare ca IFN
de tip 1 este cel mai important pentru lupusul
eritematos [8]. IFN tip 1 este produs de toate
leucocitele si celulele dendritice plasmocitare
(PDC). ADN si ARN viral declanseaza secretia de
IEN1, semnalele fiind mediate de receptori TLR
(toll like receptors) sau receptori de tipul acid
retinoic-gena I inductibild (RIG-I). Existd cateva
mecanisme de functionare prin care IFN tip 1 pot
contribui la patogeneza LES.

Complexele imune generate de anticorpi si
autoantigene duc la activarea celulelor dendritice
si prin urmare la cresterea prezentarii antigenelor
si la cresterea secretiei de IFN.
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Type 1 interferons (IFN tyope 1)

Interferons are glycoproteins with 146-166
aminoacid residues, part of cytokine family, their
most important role being anti viral defense,
immune response modifiyng and cell
proliferation and differentiation control.

Normal cells do not synthesyze detectable
amounts of interferons, their encoding genes not
being transcripted.

The most powerful stimulator of interferon
production is dsRNA, regardless of its nature,
natural or synthetised, so viruses with ds RNA
genome are IFN production inducers, its
synthesis being stimulated by inactiated viruses
from vaccins also. DNA viruses are low IFN
producers.

There are different types of interferons. It
seems that the most important type for SLE is
type 1 IEN [8].

This is synthesized by all leucocytes,
dendritic cells, plasmocytes (PDC).

Viral DNA and RNA trigger IFN1 secretion,
the signals being mediated by TLR receptors (toll
like receptors) or receptors like RIG-I (retinoic-
gene I inducible).

There are some mechanisms for IFN typel
function in lupus pathogeny.

Immune complexes generated by antibodies
and autoantigenes leads to dendritic cells
activation so eliciting antigen presentation and
IFN secretion.

Interferons may increase autoantigens
expression by Ro52 translocation and
autoantigen release from nuclei followed by
apoptosis. Interferons are acting on dendritic
cells producing their maturation. So Thl
response is developing. IFN type 1 is increaring
the antibodies production, decreasing B cells
selectivity for CpG rich DNA [13].

There are studies that demonstrate that PDC
population, existing in small amounts in
peripheral blood in lupus erithematosus patients,
is present in cutaneous lesions and responsible
for continuous IFN release [10].

PDC may accumulate in lupus nephritis and
migration of these cells to glomeruli is influenced
by IL-18 [14]. This studies show that the elevated
levels of IFN are capable to induce alterations of
gene expression in active lupus erithematosus
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Interferonii  pot mari expresia de
autoiantigene prin translocarea Ro52 si eliberarea
autoantigenelor din nuclei urmatd de apoptoza.
Interferonii  actioneazd asupra celulelor
dendritice producand maturarea acestora. Astfel
se dezvolta raspunsul Thl. In plus IFN tip 1
creste productia de anticorpi, scade selectivitatea
celulelor B pentru ADN bogat in CpG [13].

Existd studii care demonstreaza ca populatia
PDC desi mica in sangele periferic la pacientii cu
lupus este prezenta in leziunile cutanate si
responsabild de eliberarea continua de IFN [10].

PDC se pot acumula in nefrita lupicd, iar
migrarea acestor celule catre glomeruli este
consideratd a fi influentata de I1-18 [14].

Aceste descoperiri aratd cd nivelurile crescute
de IFN sunt capabile sd inducd alterdri ale
expresiei genelor la pacientii cu lupus activ si
sustine faptul cd IFN joacd un rol foarte
important in patogenia LES.

S-a remarcat ca pacientii care primesc
tratament cu anti IFN pentru alte boli, acestia pot
dezvolta autoanticorpi si un sindrom
asemnandtor LES . Rolul IFN in LES va fi sustinut
in viitor de studiile genetice. Factorul de
transcriptie IRF5 a fost primul identificat in
productia de IFN si a fost asociat cu riscul crescut
de lupus [13].

O legatura intre IFN si LES a fost stabilitd la
pacientii cu polimorfism JAK TYK2.

Interferonii  pot fi  folositi  pentru
monitorizarea activitatii bolii si a afectarii
organelor in lupus. Un studiu clinic de fazd I
aratd o legdturda stransa intre anticorpii
monoclonali anti-IFN si inhibarea genelor IEN tip
1, atat in sangele periferic cat si in biopsiile
cutanate in LES [13].

Factorul de necroza tumorala-alfa (TNF-c).

TNF-o. este o glicoproteind formata din 156
resturi de aminoacizi, produsd in cea mai mare
parte de macrofage dar si de citre adipocite,
limfocite B, fibroblaste, granulocite, monocite,
celule NK, celule musculare netede si limfocite T.
TNEF-a este o citokina proinflamatorie [1].

Factorii care induc secretia de TNF-o. sunt
prezenti in bacterii, complexele antigen-anticorp,
celule maligne, virusuri, zimozanul din peretele
levurilor, ionii de zinc.

Efectele sale sunt date de inhibarea replicarii
virale si stimularea diferentierii monocitelor si
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patients emphasizing the important role of IFN in
lupus pathogeny.

It was observed that patients treated with
IFN for some other diseases may develop
autoantibodies and lupus-like syndrome. Genetic
studies will support the role of IFN in SLE in the
future. The transcription factor IRF5 was the first
identified in the IFN production and was
associated with the increased risk for lupus [13] .

Patients with polymorphism JAK TYk2
presented a correlation between IFN and SLE.

Interferons may be used for disease activity
monitoring and organ impairment in lupus. A
phase 1 clinical study showed a close connection
between anti-IFN monoclonal antibodies and
IFN type 1 genes inhibition , both in peripheral
blood and cutaneous SLE biopsies [13].

Tumor Necrosis Factor- alpha (TNF)

TNF is a glycoprotein of 156 amino acids
residues produces mostly by macrophages, but
also by adipocytes, B lymphocytes, fibroblasts,
granulocytes, monocytes, NK cells, smooth
muscle cells, T lymphocytes. TNF is a pro
inflammatory cytokine [1].

Factors that induce TNF production are
present in bacteria, Ag-Ac complexes, maligne
cells, viruses, zymozan from levures and zinc
ions.

Their effects consists in viral replication
inhibition, stimulation of monocytes and
macrophages differentiation and activation for
phagocytosis, synthesis of MHC class I and class
IT molecules, eliciting fibroblast proliferation and
phagocyte activity.

Its significance in SLE pathogeny is
controversial, there is evidence of the protecting
role but also harmful in murine models [10].
There are studies showing that TNF has a
pro inflammatory role in SLE patients.
Serological levels of TNF alpha in patients
with active lupus is correlated with the disease
activity and are elevated in patients with lupus
nephritis [9].

However there are conflicting results seen in
patients with other autoimmune diseases, treated
with anti TNF alpha.

These patients developed ANA, dsDNA
antibodies, anti cardiolipin antibodies and lupus-
like syndrome [9,15].




macrofagelor active, capabile de fagocitoza,
sinteza moleculelor MHC de clasa I si II, cresterea
proliferarii fibroblastelor, cresterea activitatii
fagocitare.

Semnificatia TNF-o. In patogenia LES este
controversatd, existind argumente pro si contra
protectivitatii sale pe modele murine [10]. Exista
studii care aratd cd TNF-o poate juca rol
proinflamator la pacientii cu LES. Nivelurile
serice de TNF-o. la pacientii cu LES activ se
coreleazd cu activitatea bolii si este prezent in
cantitate mare la pacientii cu nefritd lupica [9].

Cu toate acestea exista rezultate contra-
dictorii observate la pacientii cu alte boli
autoimune care au primit tratament cu anti
TNFo. Acesti pacienti au dezvoltat factori
antinucleari, anti ADNdc si anticorpi anti-
cardiolipinici si un sindrom lupus-like [9,15].

In urma descoperii nivelurilor crescute de
TNF-o. in nefrita lupicd activd, folosirea unui
antagonist de TNF-o pare o optiune terapeutica
pentru lupus. Eficacitatea terapeuticd a blocarii
TNF-o in LES este limitata si sunt necesare studii
ample pentru evaluarea efectelor secundare [15].

Discutii

Bolile autoimune, inclusiv lupusul eritematos,
apar datoritd unei predispozitii genetice asociate
cu activarea unor factori ambientali.
Caracteristica acestor boli este prezenta de
autoanticorpi si a inflamatiei. Atat autoanticorpii
cat si inflamatia apar in urma unui raspuns imun
alterat dar care respecta schema generald de
desfdsurare a rdspunsului imun  normal:
activarea celulelor dendritice, aparitia clonelor de
limfocite T autoreactive si de celule B pro-
ducdtoare de anticorpi la care se adauga activarea
fagocitelor mononucleare [1].

Citokinele reprezintd o componentd impor-
tantd a raspunsului imun normal si patologic.
Polarizarea limfocitelor Th in Thl si Th2 se
reflecta In productia de citokine dar si in efectele
pe care le prezintd aceste citokine. Astfel
limfocitele Thl care secreta IL-2, IFN-y, TGF-B
sunt implicate In imunitatea mediatd celular si
mecanismele de apdrare impotriva organismelor
intracelulare, dar contribuie si la patogeneza
bolilor autoimune. Limfocitele Th2 care secreta
IL4, IL5, IL6, IL-10 sunt implicate in alergii si
apdrarea antihelmintici dar antagonizeaza
diferentierea limfocitelor Thl si imunitatii
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Considering studies results, the elevated TNF
levels in active SLE patients serum, the excess of
TNF in lupus nephritis, an antagonist of TNF
seems to be a therapeutically option. The efficacy
of TNF alpha blocking therapy is limited and
requires further studies to assess side effects [15].

Discussions

Autoimmune diseases, including lupus
erythematosus, are caused by a genetic
predisposition associated with activation of
environmental factors. Characteristic of these
diseases is the presence of auto antibodies and
inflammation. Both auto antibodies and
inflammation arising from an altered immune
response but with a general pattern of
development, same as the normal immune
response: dendritic cell activation, auto reactive T
cell clones appearance, and B cells producing
autoantibody, mononuclear phagocytes acti-
vation[1].

Cytokines are an important component of
normal and pathological immune response. Th
cell polarization in Th1 and Th2 is reflected in the
production of cytokines and the effects of these
cytokines. Thus Th1 cells that secrete IL-2, IFN-y,
TGF-a are involved in cell-mediated immunity
and defense mechanisms against intracellular
organisms, but also contributes to the
pathogenesis of autoimmune diseases. Th2
lymphocytes that secrete IL4, IL5, IL6, IL-10 are
involved in allergy and anti helmintic defense
but antagonize Th1 cell differentiation and cell-
mediated immunity. Imbalance between these
two types of cytokines is an important factor in
the pathogenesis of lupus erythematosus and
other autoimmune diseases.

In animal models, administration of adjuvant
LPS stimulates the production of TNF-o. and
IL1B, a cytokine with strong pro inflammatory
action [17]. TNF is also a growth factor for B cells
and activated B cells are capable of producing
increased TNF (loop action) [17,18]. TNF has the
capacity of induction of IL-6 secretion. TNF is
also involved in tissue destruction in lupus
erithematosus with organ impairment. Thus,
circulating immune complexes stimulate
macrophages to produce TNF in
excess. Interleukin -10 inhibitory of the particular
Thl and IFNy and IL-2 secretion seems to be
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mediate celular. Dezechilibrul intre aceste doua
categorii de citokine constituie un factor deosebit
de important in patogenia lupusului eritematos
ca si in cazul altor boli autoimune.

Pe modele de animale, administrarea de
adjuvant LPS stimuleazd productia de TNF-o si
IL1-B, citokine cu o actiune puternicd pro-
inflamatorie [17]. Deasemenea TNF este un factor
de crestere pentru limfocitele B iar limfocitele B
activate sunt capabile sa producd o crestere a
secretiei de TNF (actiune loop) [17,18].
Deasemenea TNF are capacitatea de a induce
secretia de IL-6. TNF este implicat si in distructia
tisulara in cazul lupusului cu afectarea organelor
intern. Astfel complexele imune circulante
stimuleazd macrofagele sa produca TNF in exces.
Interleukina -10 cu rol inhibitor al limfocitelor Th1
si in special al secrfetiei de IFNy si IL-2 pare sa fie
depasitd de actiunea TNF. Limfocitele Treglatoare
(CD4+CD25+Foxp3+) secretd IL-10 si TGF-B, care
inhiba activitatea limfocitelor Th1l [18].

Pana in prezent se contureazd idea ca TNF
constituie o citokind cu rol central in dezvoltarea
raspunsului autoimun. Totodata trebuie sd se tina
seama cd citokinele formeaza o retea in care
actiunea unei citokine este compensata
(supresatd/exacerbatd) de alte citokine.

Incercirile terapeutice de a utilza anticorpi
monoclonali care sa blocheze TNF nu au fost un
esec dar nici un succes [19].

Existd numeroase studii care iIncearcd sa
stabileasca valoarea terapeuticA a acestui
tratament. Existenta retelei de citokine, fie ca
interactiune intre citokine fie ca actiune a aceleiasi
citokine pe receptori de pe celule diferite, face ca
blocarea unei citokine sd poatd genera efecte
neasteptate cu consecinte greu de prevazut.
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