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Abstract

Autoantibodies have been used extensively as alusefarker in many autoimmune diseases. The de-
tection of circulating autoantibodies to nucleartigens in systemic conective tissue diseases sone of neut-
rophil citoplasmatic antigens in vasculitis is anportant tool in the diagnosis. Many techniquesehbgen de-
veloped to detect these autoantibodies, but theectdimmmunoflurescence is considered to be thedstrd
clinical test to screen sera before other technijui&e ELISA, to define antibody specificity. e fast years
multiplexed technologies were developed that hagehégh specificity and the capacity of measurinigh
number of autoantibodies from a single sample. Mesment of autoantibodies is not a replacementfiical
diagnosis. This review focuses on tehniques useddes the autoantibodies and to evaluation of itlgiical
significance in some disease subsets.

Keywords:antinuclear autoantibodies, ANCA, indirect immuuafscence

Rezumat

Prezema autoanticorpilor in serul unui pacient a repretznintotdeauna un marker de bgal
autoimur@. Evidenierea autoanticorpilor diregonasi faya de structuri nucleare sau #ade antigenele citopla-
matice ale ntrofilelor polimorfonucleare au constitelemente de diagnostic.aaliri de datele clinice. Metodele
de identificare au evoluat de-alungul timpului, drimmunofluorescesa indirecti ramane testul standard pentru
screeningul acestora. In ultimii ani se incearatroducerea pe scarlarga a unor tehnici avansate de biologie
molecula¥i care pot identifica rapid, cu mare sensitivitatesimultan mai mul autoanticorpi din aceeg proba.

n cele expuse mai jos Tncém si argtam cum pot fi evideia/i anumpi autoanticorpi, @ prezema acestora nu
poate inlocui diagnosticul clinic, daricei sunt esefali in diagnosticul bolilor autoimune desut conjunctivi
a vasculitelor sistemice.

Cuvinte-cheie:anticorpi antinucleari, ANCA, imunofluoresgénndirecti
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Introduction Introducere

Autoimmune diseases are a heterogen- Bolile autoimune repreziatun grup he-
ous group of disorders characterized by immune terogen de afeiini, caracterizate prin regic
reactions against one or more “self” components imune faa de unul sau mai multe componente
of an individual, that cause inflammation and self ale unui individ, cauzand inflamesi dis-
destruction of tissues and organs. tructii ale tesuturilorsi organelor.

In the last ten years, the presence of in ultimii zece ani prezea autoanticor-
autoantibodies in patients’ serum has represen-pilor in serul pacietlor a reprezentat unul din
ted one of the most important criteria in the dia- criteriile extrem de importante in diagnostigul
gnosis and classification of system and organ- clasificarea bolilor autoimune sistemice sau or-
nonspecific autoimmune diseases. The presencegan-specifice. Prezem anumitor autoanticorpi
of certain specific autoantibodies can be associ- specifici pot fi asocigacu un anume diagnostic,
ated with a certain diagnosis, syndrome or clin- cu un anume sindrom sau cu o0 andrpérticu-
ical particularity of a disease. Nevertheless, we laritate clini@ a bolii. Cu toate acestea, trebuie
must underline that in most autoimmune dis- sa subliniem @& Tn majoritatea bolilor autoimune
orders several autoantibodies can coexist within nu se asocidzun singur autoanticorp specific
the same disease, rather than one specificunei anume boli autoimune, ci de multe ori coe-
autoantibody being associated with a single dis- xista mai muti autoanticorpi in acegiaafediu-
ease. ne.

These facts reveal the fundamental role Din cele expuse rezdltca laboratorul
of the clinical laboratory in the diagnosis, monit- clinic are un rol fundamental in diagnosticul,
oring and even prognosis of autoimmune dis- monitorizareai chiar in prognosticul bolilor au-
eases. toimune.

For approximately 40 years, convention- Metodele convetionale pentru decela-
al methods for measuring serum autoantibodiesrea autoanticorpilor serici au constituit punctul
have been the diagnosis keystone in these dis-esemial in diagnosticul acestor afami de
eases. Among these classical methods we pointaproximativ 40 de ani. Printre aceste metode
out immunodiffusion, hemagglutination, clasice enumém: imunodifuzia, hemaglutina-
counter-immunoelectroforesis, indirect immuno- rea, contraimunelectroforeza, imunofluoresaen
fluorescence, radio-immunoassay, ELISA and indirect, radioimunodozarea, tehnicile ELISA,
Western blot techniques and chemilumines- Western-blogi chemiluminisceta. Toate aceste
cence. All these methods rely on an antigen-an-tehnici au la baz o reatie antigen-anticorp in
tibody reaction that seeks to identify care se cadtidentificarea autoanticorpului, ca
autoantibodies and, as such, the presence of theirmare este necedaprezema antigenului n
respective antigen as a reagent is required. In thecauz Tn postuli de reactiv. In ultimii ani datori-
latter years ELISA techiques have known a ta tehnicilor inalte de purificare a proteinelor,
marked development due to high-resolution pro- precumsi de oltinere a multor antigene prin teh-
tein purification and DNA recombination tech- nologii de recombinare ADN, tehnicile ELISA
nologies. au luat o amploare foarte mare.

Indirect immunofluorescence was and Imunofluresceta indirect a fostsi Tnca
can still be considered the standard test in as-poate fi considerattestul standard pentru dece-
sessing anti-nuclear antibodies, ANCAs, anti- larea anticorpilor antinucleari, ANCA, anti mus-
smooth muscle and anti-mitochondrial antibod- chi neted sau antimitocondriali. Aceasthnic
ies. Since this technique is not an automated butnefiind automatizat ci una manual citirea este
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rather a manual one, its interpretation is subject- subiectid si presupune o anuniitexperiema
ive and requires a certain experience obtainedcare se dobange in ani de exergu. Nu exisi
after years of practice. There are no objective parametri obiectivi careasghideze cu mare
parameters to precisely guide its interpretation. exactitate interpretarea preparatului. Din acest
For these reasons, the same test can be intermotiv exist discordare in evaluarea acelgia
preted varyingly among different laboratories. test intre diferite laboratoare. S-a incercat o au-
There have been attempts to automate the pro-tomatizare a citirii la un microscop cu fluoresce-
cess using a fluorescence microscope monitorednta monitorizat de un computer cu un program
by a computer by means of a special analysisde analiz a preparatului, in carei se exclud
software that excludes the background of the backgraund-u$i sa permiti o standardizare a ci-
preparation and allows a standardization of the tirii, dar rezultatele sunt Tadeparte.
reading, but results are still to be expected. Nici celelalte tehnici amintite anterior si

The other techiques mentioned, and es- ne referim la cele ELISA, nu sunt foarte bine
pecially ELISA, are also not very well standard- standardizate, existand difetersemnificative in
ized and there are significant differences in the evaluarea rezultatului de la un prodiaee la al-
interpretation of the results between various tul.
manufacturers. in ultimii doi ani laboratoarele de autoi-

In the last two years, autoimmunity munitate au devenit foarte dinamice din cauza
laboratories have become very dynamic due to apariiei de noi tehnologii in biologia molecula-
the advent of new molecular biology techniques ra, care au permis aplicarea kifin acest dome-
that allow simultaneous identification of several niu, cu scopul de a identifica simultan mai thul
antibodies within a minimal quantity of serum, autoanticorpi dintr-o cantitate minéimde ser,
plasma or cell cuture supernatant over a very plasnd sau supernatant de culturi celulare, ntr-
short period of time (approximately 3 hours) and un timp foarte scurt, de aproximativ 3 giecu
with a high sensibility (1-4). Due to the afore- mare sensibilitate (1-4). Dataritavantajelor
mentioned advantages, these techniques coulcamintite aceste tehnici ar putea fi utilizate cu
be used as a screening method for autoimmunescop de screening pentru boli autoimune in gru-
diseases in risk population groups (5, 6). These puri de populai cu risc (5, 6). Aceste tehnici
techniques use glass, nitrocellulose and poly- utilizeaz casi suport solid (matrice) sticla, ni-
styrene or magnetic beads as a solid mediumtroceluloza, bile de polistiren sau magnetice pe
upon which the antigen of interest is fixed. care este imobilizat antigenul in cauz

One of these techniques is theminex Amintim tehnologia Luminex, bazai
technology, which is based upon flow cyto- pe citometria in flux. In acedstehnici se utili-
metry. It uses polystyrene microspheres as azeaz microsfere de polistiren drept vehicule
vehicle for immune reactions, that allow final pentru reagile imunesi care permit in final ma-
measurements following the principle of flow suratori bazate pe citometria in flux. Bilele colo-
cytometry. Specific purified autoantigens are at- rate specific cu un fluorocrom de Issuda oranj
tached to the spheres, which are specifically au ataat autoantigenul specific purificat, deci fi-
stained with fluorochromes ranging from red to ecare microsfér reprezini o identitate unit
orange, and thus each microsphere has a uniquéDupi incubarea cu serul pacientului urmgar
identity. After incubation with the patient's ser- incubare cu un anticorp anti lgG-uman marcat
um, a second incubation with a human Ig-G an- cu un alt fluorocrom. Un laser va identifica mi-
tibody marked with a different fluorochrome crosfera cu antigenul in causi al doilea laser
follows. A laser beam identifies the microsphere identifica molecula fluoresceatcare a regm-
with the antigen in question, and a second lasernat cu autoanticorpul fixat de antigen. Deocam-
beam reveals the fluorescent molecule that hasdat tehnica este utilizat pentru identificarea
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reacted with the autoantibody fixed to the anti-
gen. As of now, this technique is used to assess
the specificity of anti-nuclear antibodies, AN-
CAs (MPO and PR3) and anti-GBM antibodies
(7, 8).

Another up-to-date technique is “micro-
array technology”, based upon chemilumines-
cence or fluorescence, in which specific
autoantigens are attached succesively to a nitro-
cellulose or polystyrene membrane or to a mi-
croscopic slide. The reaction is read using a
nanoscale bar code attached to a reader that is
specific to the reaction used. This technology
also applies to autoantibodies in connective tis-
sue disorders, vasculities and even autoimmune
thyroiditis (2, 3, 9).

Mass spectrometry is another state-of-
the-art technique used with the same purpose,
which measures the mass-to-charge ratio within
a certain protein. How is this measurement per-
formed? The protein(s) to be analyzed are spe-
cifically retained from the biological fluid
sample (by using complementary monoclonal
antibodies) on a solid surface upon which sever-
al specific capture zones may coexist. The pro-
teins to be researched are ionized by means of
irradiation with the energy provided by a laser
beam. The ions fly through a vacuum tube to its
opposite end under the influence of an electric

Acceleration

IA LI‘

specificititilor anticorpilor antinucleari, ANCA
(MPO si PR3), anti MBG (7, 8).

O altd tehnica actuald este”tehnologia
microarray”, bazatd pe chemiluminiscenta sau
fluorescentd, unde autoantigenele specifice sunt
atasate succesiv (la rand) de o suprafatd de pe o
membrana de nitroceluloza sau polistiren, sau pe
o lama de microscop. Citirea reactiei se face cu
un cod de bare la scara nano, atasat la un cititor
specific reactiei folosite. Aceastd tehnologie este
deasemenea aplicabild pentru autoanticorpii din
bolile de tesut conjunctiv, vasculite si chiar tiroi-
dite autoimune (2, 3, 9).

Spectrometria de masa reprezinta o al-
ta tehnica de varf utilizatd in acelasi scop. Ace-
astd tehnica masoara raportul masa/sarcina a io-
nilor dintr-o proteina. Cum se ajunge la aceasta
masurdtoare? Proteina/-ele de analizat sunt reti-
nute din lichidul biologic (proba de analizat) in
mod specific (prin anticorpi monoclonali com-
plementari) pe o suprafata solida, pe care pot co-
exista mai multe zone de captare specifice. Pro-
teinele de cercetat sunt ionizate prin iradiere cu
energia furnizatd de un fascicul laser. lonii zboa-
ra sub influenta unui cdmp electric intr-un tub
vidat spre celilalt capat al tubului. lonii cu dife-
rite mase se misca cu viteze diferite si ajung la
detectorul de ioni in timpi diferiti. Detectorul
masoard timpul de zbor, care inregisteaza un

d (flight distance)

t,=d/v,
Electrodes

t,=d/v,
Detector
t (flight duration) |

Figure 1. The principle of SELDI-TOF MS. (Principiul spectrometriei de masd SELDI-TOF)
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field. lons with different masses fly with differ- grafic ce repreziit raportul ma&/sarcir al io-

ent speeds and reach a ion detector in differentnilor. Tehnica este cunoscuta sub denumirea de
amounts of time. The detector measures the SELDI-TOF MS, adig surface-enhanced laser
flight time, which yields a graph illustrating the desorption/ionisation-time of flight mass spec-
mass-to-charge ratio of the ions. This technique trometry, denumire ce descrie exact principiul
is also known as SELDI-TOF MS, i. e. Surface- tehnicii (Figura 1).

Enhanced Laser Desorption/lonisation-Time of Deocamdat, aceste tehnologii reprezin-

Flight Mass Spectrometry, a denomination that ta doar o promisiune, care urméagi-si arate

accurately describes its principleigure 1). eficienta Tn practica clini& ntr-un viitor mai
For the time being, these technologies mult sau mai ptin apropiat.

represent only a promise that has yet to prove its Sa revenim la tehnicile utilizate curent

efficiency in clinical practice in a more or less 1in laboratoarele clinice de imunologie in mo-

close future. mentul de fa.

We will present several techniques cur-
rently used in clinical immunology laboratories. Anticorpi anti nucleari
Antinuclear antibodies Anticorpii antinucleari (ANA) sunt au-

Antinuclear antibodies (ANA) are toanticorpi diregonai fata de diverse structuri
autoantibodies directed against certain structures@l® nucleului: acizii nucleici, proteine nucleare,
of the nucleus: nucleic acids, nuclear proteins, histone. ANA este un test care trebuie executat
histones. ANA is a test that is mandatory to be Ok?“gat?r'}‘ la 0 persod@rsuspedt de o boal au-
carried out in persons who are suspected of hay-{0imuni, in special colagenazin mod particu-
ing an autoimmune disease, especially collagen-1&7 lupus eritematos sistemic (LES). Metoda
oses, in particular in systemic lupus erythem- standard pentru decelarea ANA esieinofluo-

atosus (SLE). The standard method in detecting '€Scena indirecta. Tehnica conétin urmitoa-
ANA is indirect immunofluorescence This rele. Substratul, care poate fi culiute celule,

technique consists of the following steps. The d€ regui HEp-2, amprentde ficat de rotoare

substrate, which can be a cell culture (usually S&U crioseuni de rinichi desoarece sayobo-
HEp-2), a rodent liver imprint or rat or mouse
kidney cryosections, is incubated with the ana-
lyzed serum. After succesive rinsing, the sub-
strate is incubated with a human Ig-G antibody
marked with fluorescein iso-thiocyanate and
rinsed again. The preparation is mounted and
examined with the help of a fluorescence micro-
scope. The result includes the morphologic pat-
tern of the fluorescence and also the titer. Dilu-
tions that are equal to or greater than 1/80 are
considered positive. Several patterns can be en-
countered: homogenous and/or perinuclear,
spotted with several appearances, nucleolar and
centromeric. These patterns can be correlated
with a certain specificity of an antibody and
therefore allow the association with a certain (ANA - aspect omogenperinuclear-
disease. The homogenous pattern is associate( fluorescera omogeti si periferica a nucleilor)

Figure 2. Positive ANA, homogenous and
perinuclear pattern — homogenous and
peripheric fluorescence of the nuclei
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Table 1. Indirect immunofluorescence — liver imprirt and HEp-2 substrate

ANA pattern Specificity Associated disease Subsequetdsts
NUCLEAR
MEMBRANE
Homogenous-ring A,B,C Lamina HAI I, SLE
dotted Nuclear pores CBP
homogenous Ribosomal neuropsychic SLE ELISA-Ribosomal
+nucleoli proteins P
HOMOGENOUS/ ssDNA SLE
PERINUCLEAR dsDNA SLE anti dsADN
RNA Other collagenoses ELISA-Scl-70
Histones Drug induced SLE- ELISA-histones
NUCLEOSOMES SLE ELISA/blot dot
SPOTTED
coarse+fine RNP/Sm MCTD/SLE ELISA-RNP/Sm
fine-irregular SS-A(Ro) SSjogren’s/SLE ELISA-SS-A
Subacute Lupus
fine-dense SS-B(La) Sjogren’s ELISA-SS-B
PUNCTIFORM
centromere CENTROMERE CREST ELISA-centromere
2-6 nuclear spots COILIN p80 Sj, CBP
> 6 nuclear spots SLE, Sj, CBP
NUCLEOLAR
Different size Scl-70 Sclerodermia ELISA-Scl-70
granulations
homogenous-diffuse PMScl, Mi2 PM/Scl ELISA-PM/Mi2
SS-B Sjogren’s ELISA-SS-B
CYTOPLASMIC Jo-1 PM/Dermato ELISA-Jo-1

with ssDNA and dsDNA and with histones; the lan, se incubeazcu serul de cercetat. Diigpi-
perinuclear pattern is associated with native lari succesive substratul este incubat cu un anti-
dsDNA (Figure 2, the spotted one with ribo- corp anti IgG uman marcat cu izotiocianat de
nucleoproteins, the nucleolar one with DNA- fluoresceif, urmat apoi de o nouspalare. Pre-
topoisomerase etc. — s€able 1 paratul se monteazi este examinat la un mi-

Certain patients may present several pat- croscop cu fluorescéh Rezultatul include as-
terns that differ from one dilution to another, a pectul morfologic al fluoresces (pattern-ul),
fact that must be mentioned in the report. The precumsi titrul. Sunt considerate titruri pozitive
results guide the examiner towards a much moredilutii egale sau mai mari de 1/80. Se pot distin-
specific and precise method of identification ge mai multe aspecte: omoggrsau perinucle-
such as ELISA, especially in the case of anti- ar, pitat cu diverse aspecte, nuclegacentro-
ENA (Extractable Nuclear Antigens) antibodies. mer, aspecte care se corefeaa 0 anumit spe-
The advantage of immunofluorescence is that it cificitate a anticorpilogi ca urmare permite aso-
allows a targeted choice of specificity for sub- cierea cu o anunditboak. Aspectul omogen se
sequent assessment. On many occasions, the resasociaz cu ADNsssi ds, histone; perinuclear cu
ults obtained after immunofluorescence, corrob- ADNdSs (nativ) Figura 2); aspectul ptat cu pre-
orated with the values of C3 and especially C4 zenta ribonucleoproteinelor; nucleolar cu ADN
complement and clinical data, may contribute to —topoizomeraza etc , vetabelul 1
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Tabelul 1. Imunofluorescera indireci - substrat amprenit ficat si HEp-2
ANA pattern Specificitate Boala asociét Teste ulterioare
MEMBRANANA
NUCLEARA
omogerm-inelard Lamina A,B,C HAI I, SLE
puncta Pori nucleari CBP
omogeri+nucleoli Proteine riboso- SLE neuropsihic ELISA-Ribosomali
male P
OMOGEN/ DNAss SLE
PERINUCLEAR DNAds SLE anti ADNds
RNA alte colagenoze ELISA-Scl-70
Histone SLE-medicamentos ELISA-histone
NUCLEOSOMI SLE ELISA/blot dot
PATAT
grosolan+fin RNP/Sm MCTD/SLE ELISA-RNP/Sm
fin-neregulat SS-A(Ro) Sjogren/SLE ELISA-SS-A
Lupus subacut
fin-dens SS-B(La) SSjogren ELISA-SS-B
PUNCTIFORM
centromer CENTROMER CREST ELISA-centromer
2-6 pete nucleare COILIN p80 SSj, CBP
> 6 pete nucleare SLE, SSj, CBP
NUCLEOLAR
granulagii mdrimi Scl-70 Sclerodermie ELISA-Scl-70
diferite
omogen-difuz PMScl, Mi2 PM/Scl ELISA-PM/Mi2
SS-B SSjogren ELISA-SS-B
CITOPLASMATIC Jo-1 PM/Dermato ELISA-Jo-1

certain diagnosis. Next, we will present the in- Anumiti pacieni pot avea diverse pat-
cidence and the utility of this test (10). tern-uri care difer de la o diltie la alta,si care

It must be underlined that human HEp-2 trebuiesc megionate n buletinul de analizRe-
cell culture is superior to the rodent substrate be zultatele orientegzexaminatorul spre o metad
cause it allows the recognition of antigens per- de identificare mult mai specifigi mai preci4,
taining to all phases of mitosis and especially of mai ales pentru anticorpii anti antigene nucleare
those that depend upon the cell cycle, due to theextractibile (ENA), cum ar fi o tehricELISA.
fact that the nucleus dramatically changes dur- Avantajul imunofluoresceri consi in faptul @
ing the phases of the cell cycle. Slides with alegerea specificitii pentru o dozare ulterio@ar
HEp-2 contain both dividing and resting nuclei estetintita. De multe ori rezultatele dbute la
in order to encompass the most nuclear antigens.imunofluoresceta si coroborate cu valorile fra-
They are sold by various companies and their ctiunilor de complement C8 mai ales C4, pre-
guality varies among manufacturers. cumsi datele clinice pot contribui la un diagnos-

ANA incidence SLE 95%, rheumatoid tic cert. Menionam in cele ce urmeazncidena
arthritis 25-30%, juvenile rheumatoid arthritis si utilitatea testului (10).
20%, Sjogren’s syndrome 50-70%, scleroderma Trebuie sa specifien ¢ utilizarea cul-
60-90%, MCTD 95%, polymyositis-dermatomy- turii celulare HEp-2, de origine um@neste su-
ositis 10-50%, nodous periarteritis 10%, myas- perioak substratului de r@atoare intrucat permi-
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thenia gravis with thymoma 30-50%, drug-in-
duced SLE 100% (hydralazine, procainamide,
anticonvulsants), type | autoimmune hepatitis
80%, primary antiphospholipidic antibody syn-
drome 20%.

ANA as diagnostic criteria:SLE 100%,
MCTD 100%, autoimmune hepatitis 90%.

ANA useful in monitoring or prognosis:
SLE, juvenile rheumatoid arthritis, Raynaud’s
phenomenon.

ANA not useful in diagnosis:multiple
sclerosis, idiopathic thrombocytopenia, thyroid
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te recunogterea antigenelor din toate fazele mi-
tozeisi mai ales a antigenelor dependente de ci-
clul celular intrucat aspectul nucleului se schim-
ba dramatic in fazele ciclului celular. Lamele cu
celule HEp-2 cofin nuclei atat in diviziune cat
si In repaus pentru a cuprinde cat mai multe anti-
gene nucleare. Ele sunt comercializate de diver-
se firmesi calitatea lor difex de la furnizor la
furnizor.

Incidenra ANA: LES 95%, poliartrit
reumatoid 25-30%, artrii reumatoid juvenila
20%, Sindrom Sjogren 50-70%, sclerodermie

disease, discoid lupus erythematosus, infections,60-90%, BMTC 95%, polimiozitdermatomio-
malignant diseases, close relatives of patientsziti 10-50%, periarterit nodoas 10%, miaste-

with autoimmune diseases.
ANA without clinical significance: 3-
10% of normal individuals may have titers

nia gravis cu timom 30-50%, LES indus medi-
camntos 100% (hidralazinprocainamid, anti-
convulsive), hepatit autoimun tip | 80%, sin-

between 1/80 and 1/160, very rarely 1/320 and drom antifosfolipidic primar 20%.

the titer rises with age, 20% of the relatives of

ANA 1n criterii de diagnostic: LES

the patients with autoimmune diseases, 50% of 100%, BMTC 100%, hepafitautoimurd 90%.

senior citizens.

e Anti-native dsDNA antibodies

Anti-dsDNA antibodies appear almost
exclusively in SLE and have nephritogenic po-
tential. Their presence allows for a certain dia-
gnosis of SLE. However, only 30-40% of SLE

patients have anti-dsDNA antibodies. These an-

tibodies are highlighted either by indirect im-

ANA utili pentru monitorizare sau
prognostic:LES, ARJ, fenomen Raynaud.

ANA nu sunt utili Tn diagnostic:sclero-
za multipla, trombocitopenie idiopatic boli ti-
roidiene, lupus discoid, infag boli maligne,
rude apropiate ale paci@or cu boli autoimune.

ANA fara semnificaie clinica: 3-10%
din idivizii normali pot avea titruri cuprinse Tetr
1/80si 1/160, foarte rar 1/326) titrul creste cu

munofluorescence using as a substrate thevarsta, 20 din rudele pacigor cu boli autoimu-

hemoflagellateCrithidia luciliae, which has a
kinetoplast that consists entirely of circular
dsDNA (Figure 3a ,b, or through ELISA tech-
niques. ELISA and RIA can yield false positive
values due to DNA denaturation during purifica-

ne, 50% din varstnici.
e Anticorpi anti ADNds ( nativ)

Anticorpii anti ADNds sau se formeaz
aproape exclusiv in LE§ au poterial nefrito-

tion, and thus the incidence of these antibodies gen_ Preza’a. lor permite un diagnostic cert de

might be overevaluated (11).

Pathologic values indirect immuno-
fluorescence - titers>1/10; ELISA: > 60U in act-
ive SLE, especially in florid and glomeruloneph-
ritis forms — their presence can predict the florid
form; very rarely in severe rheumatoid arthritis.

e Antinucleosome antibodies
They are antichromatin antibodies and

appear to be responsible for LE. These antibod-

LES. Cu toate acestea numai 30-40% din pacie-
ntii cu LES au anticorpi anti ADNds. Agiia se
execud prin inmunofluoresca indirect utili-
zéand ca substrat hemoflagelatdtithidia luci-

liae care cofine un kinetoplast exclusiv din
ADN(ds circular Figura 3a ,j , sau prin tehnici
ELISA. Tehnicile ELISAsi RIA pot da valori
valori fals pozitive datorit denatufirii ADN-

ului in timpul purificarii, astfel Tncat incideta
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ies do not react neither with histones nor with acestor anticorpi poate fi supraevaidu@il).

DNA and are highlighted through ELISA or im- Valori  patologice IF indireck-
munodot assay. The substrate used is obtainectitruri>1/10; ELISA: > 60U in LES activ, in spe-
by extracting chromatin from the nucleus of calf cial forme fluoridesi cu glomerulonefrit, preze-
thymus cells and contains DNA and core his- nta lor poate prezice forma fluotidfoarte rar in
tones, excluding H1 (12). Immunofluorescence PR forma sevér

pattern is mostly homogenous. These antibodies
are present in 40% of SLE patients, are nephrito- *
genic and their presence indicates active lupus Sunt anticorpi anti cromatin Par a fi
and lupic nephritis (13). These patients do not yncipalii responsabili de fenomenul LE. Nu
have anti-dsDNA or antihistone antibodies. The 5, reage nici cu histonelai nici cu ADN. Se
titer correlates with the activity of the disease. i

Anticorpi anti nucleosomali

execui prin tehnici ELISA sau imunodot, sub-
stratul fiind ohinut prin extraga cromatinei din
nucleul celular din timus deteil si contine com-

These antibodies have an incidence of plexul ADN plus histonele de “core”, minus H1
95% in drug-induced SLE (procainamide, hy- (12). Aspectul la IF este mai mult de tip omo-
dralazine etc.) Their pattern is exclisvely a ho- gen. 40 % din pacieincu LES au acgi anticor-
mogenous one. They can be found also in pi, sunt nefritogeni si prezemlor indic lupus
rheumatoid arthritis with or without complica- activ si nefrita lupica (13), fird a avea insanti
tions, Felty syndrome and juvenile rheumatoid ADNds sau histone . Titrul se coreléaz acti-
arthritis. vitatea bolii.

e Antihistone antibodies

e Anti-ENA (Extractable Nuclear Antigens) e Anticorpi anti histone

antibodies ) ] ) o
Acesti anticorpi au o incideh de 95%

These are a group of antibodies directed in LES indus medicamentos cu procainanid
against nuclear antigens that can be extracted ushidralaziri etc. Patternul este numai omogen.
ing saline solutions other than DNA, histones Pot fi intalnii si In PR cu sauafa complicaii,
and nucleoli. These antihens inclug8-A(Ro), sindrom Felty, artrit reumatoid juvenila.
SS-B(La), RNP (Ribonucleoproteins), Sm

Figure 3 . Anti dsDNA antibodies Figura 3. Anticorpi anti ADNds
a. positive — fluorescent kinetoplast a. pozitiv - kinetoplastul fluorescent
b. negative — no fixation on nucleus or b. negativ - ser normal — nu fixeaza nici nucleul,

kinetoplast nici kinetoplastul
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(Smith), Sclero-70 (ADN-topoisomerase), Jo-1 _ o o
(hystidil RNA synthetase) The presence of * Anticorpi anti antigene nucleare extractibi-
autoantibodies against these antigens is suggesIe (ENA)

ted by a spotted immunofluorescence pattern Sunt o categorie de autoanticorpi dire-

with certain particular aspects that can be as- igngai fata de antigene nucleare care pof fi ex-
sessed by a specialist. The identification can be r4ctibile cu soltii saline si sunt altele decat

done by using ELISA screen techniques, i.. ApN; histonesi nucleoli. Acestea includsS-

primary tests that identify the presence of anti- A(Ro), SS-B(La), RNP (Ribonucleoproteine),

bodies without discriminating their specificity. g, (Smith), Sclero-70 (ADN-topoizomeraza)
In a subsequent step, or by bypassing the ENA 3,1 (histidil ARN sintetaza). Prezeta autoan-

test, and depending upon the suspected diagnosjcqmilor faa de aceste antigene este sugekat
is and the pattern obtained, an individual test for ;. \nofluoresceri de un pattern tat, cu anu-

one or more specificities is carried out as fol- \ite particularitti sesizate de un specialist in
lows: . ) i , examinarea preparatului. ldentificarea se poate
- anti SS-A(Ro): Primary Sjogren’s  aee oy tehnici ELISA screen, adian test pri-
syndrome > 70%, SLE with renal complications 5 nrin care se identifiqprezena anticorpilor,
30-40%, subacute cutaneous lupus 10%, rheUm-¢;5 fngj 4 se descrimina specificitatea. in a doua
atoid arthritis with Sjogren’s syndrome 9%, pho- etai, sau evitandu-se testul ENA in funaie
tosensitivity, neo-natal SLE with atrioventricular 4o diagnosticul presupus patternul olu'nut,’se

block 20%. A fine granular patterfigure 4 or  eyacux un test individual pentru una sau mai
a granular pattern with 1-2 conspicuous nucleoli 1 ite specificilti, dugi cum urmeax

may be encountered in indirect immunofluores- - anti SS-A(Ro): Sindrom Sjogren pri-

cence, mar > 70%, LES cu complidarenale 30-40%,

- anti ?S-B(La): Primary Sjogren’s syn-  ynus subacut cutanat 10%, PR cu sindrom Sjo-
drome 30-60%, Sjogren's syndrome associated gren 994, fotosensibilitate, LES neonatal cu bloc

with scleroderma 10%, they do not appear in yiq. ventricular 20%. Aspectulifat fin granu-
rheumatoid arthritis with Sjogren’s syndrome. A |, (Figura 4) sau granular cu cate 1-2 nucleoli

fine granular spotted pattern or 1-2 CONSPICUOUS ¢ideni poate caracteriza patternul la IF indi-
nucleoli with granular or clear nucleoplasm may oq -

be significant; "~ . - anti SS-B(La): Sindrom Sjogren pri-

_ - anti Sm (Smith): 25-30% of SLE pa-  5r 30.60%, sindrom Sjogren asociat cu sclero-
tients, they are 100% specific for SLE, with & qermie 109, nu apar in sindrom Sjogren asociat
coarse spotted pattern and clear nucleoli in im- ., pr Aspectul fat fin granular, sau cu cate
munofluorescence{gure 9; 1-2 nucleoli fluorescensi nucleoplasma granu-

. -anti RNP: they are specific and have |53 g5y destul de libepoate caracteriza patter-
raised titers in MCTD, with the same pattern as | si pot fi semnificativi, dar

anti Sm, but C3 and C4 levels are never low; ~ anti Sm (Smith): 25-30% din pacie-

_ - anti Sclero-70:they appear exlusively i o, | ES, sunt specifici 100% pentru LES cu
in diffuse progressive systemic sc_:leroderma and aspect ptat grosolan, cu nucleolii liberi la imu-
they correlate with the extent of visceral and cu- . f oresceti (Figura 5):

taneous involvement. Their prognosis is worse _ anti RNP: sunt specificki au titruri ri-
than that of anti-centromere antibodies. These yicate 1n BMTC. cu patternul identic saanti

antibodies are frequent in pulmonary sclero- gy qar intodeauna GBC4 nu sunt sezute;
derma and are seldomly encountered in patients anti Sclero-70: sunt exclusiv in ,scle-

with Raynaud’s syndrome. They predict an un- ,4ermia sistemicprogresiv si difuzi, se core-
favorable prognosis. A nucleolar immunofluor-
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escence pattern suggests the presence of thesleaz cu extinderea afedrii visceralesi cutana-
antibodies; te. Au prognostic mai pun favorabil decéat anti-

- anti Jo-1 are seen in approximately corpii anti centromer. Frecvent in sclerodermia
30% of polymyositis patients, especially in the localizat pulmonar. Se intalnesc la o minoritate
forms with pulmonary involvement and din paciefii cu sindrom Raynaud, prezic un
Raynaud’s phenomenon. They disappear in re- prognostic nefavorabil. Patternul nucleolar de la
mission, and are therefore useful in monitoring IF indirec& sugereaz exact preze@a acestor an-
the disease. ticorpi;

We must stress that the most extractable - anti Jo-1 se intalnesc la aproximativ
antigens are Jo-1 and SS-A. Therefore, ELISA 30% din pacieti cu polimiozita, in special for-
tests are recommended to be carried out in ordermele cu afectare pulmoriagi fenomen Ray-
to confirm the diagnosis, in particular in naud. Dispar in remisia bolii, deci utili Tn moni-
polymyositis and subacute cutaneous lupus. torizare.

Trebuie 4 remar@m faptul & cele mai
extractibile antigene sunt Josl SS-A. Ca ur-
Anti-centromere (or kinetocore) anti- Mare este indicat pentru confirmarea diagnosti-

bodies are markers of the CREST syndrome. CUlUi @ S executa teste ELISA, mai cu seém
They have prognostic value and are encounteredPPlimioziti si in lupusul subacut cutanat.

in 30% of patients with Raynaud’s phenomenon, « Anticorpi anti centromer

12-15% of systemic scleroderma patients and
20% of patients with primary biliary cirrhosis.

e Anti-centromere antibodies

Anticorpii anti centromer sau kinetocor
sunt markeri pentru sindromul CREST. Anticor-
e Anti-ribosomal P protein antibodies pii au valoare prognostic Se ntalnesc la 30%
din pacienii cu fenomen Raynaud, la 12-25% cu

_ They are encountered particularly in pa- sclerodermie sistemicsi 20% n ciroza biliat
tients with active SLE and psychosis, but are ab- primitiva.

sent in psychotic patients without SLE. L _
e Anticopi anti ribosomali P

Anti-C1q antibodies Se intélnesc mai cu searta paciefi
cu LES activ cu psihaz Nu se intalnesc la paci-
ertii cu psihoa si fara LES.

These antibodies are directed against the

Figure 4. ANA, Anti SS-A(Ro) — finely granular, Figure. 5. ANA, Anti Sm/RNP — coarse granular

irregular spotted pattern spotted pattern in nucleoplasm
ANA aspect gat fin granular anti SS-A (Ro) Anti Sm/RNP- aspectulifat grosolan al

nucleoplasmegi nucleolii liberi
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C1g component of the classic complement path-

way, have a nephritogenic role, are present in a

high percent of hypocomplementemic vascu-
litides, in patients with SLE and their presence
correlates with episodes of acute nephritis. They
can only be assessed using ELISA (14, 15).

Anti-CCP (Cyclic Citrullinated Proteins)

The antibodies that recognize citrullin-
ated proteins derived from those with arginine
residues following the apoptosis of the extracel-
lular matrix proteins in articulations are specific
indicators of incipient rheumatoid arthritis. Cit-
rullination occurs under the influence of an en-
zyme, the peptidyl-arginine deiminase, that de-
termines the apparition of cryptics against which
antibodies are formed. Anti-CCP antibodies are
useful in preclinical diagnosis of rheumatoid
arthritis and have also a prognostic role. They
are assessed through ELISA.

Anti-Neutrophil Cytoplasmic Antibodies
(ANCA)

ANCA are autoantibodies primarily dir-
ected against the enzymes in primary granula-
tions of neutrophil granulocytes. They have a
pathogenetic role, are useful in diagnosing and
monitoring vasculitides and are important in

their classification. They are assessed by indirect
immunofluorescence using as a substrate normal

polymorphonuclears isolated by density gradient
centrifugation and fixated with ethanol. Immun-
ofluorescence pattern can bgytoplasmic (c-
ANCA) (Figure 6 wherein a granular cytoplas-

mic fluorescence can be observed and the anti-

gen is Proteinase 3 (PR3periunclear (p-
ANCA) (Figure 7), in which a homogenous per-
inuclear fluorescence &en and the major anti-
gen is Myeloperoxidase (MPO), but also lacto-
ferrin, elastase, cathepsin @Gtypical ANCA

pattern, that appears as a rule when antinuclear

antibodies are present. Screening dilution of the

analyzed serum is 1:10 (16). These antibodies
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Anticorpi anti C1q

Sunt diregonai fata de componenta
Clq a dii clasice a complementului, au rol ne-
fritogen, sunt prezenin procent mare in vascu-
litele hipocomplementemice, la padigeicu LES
si se coreleaxz prezema lor cu episoadele active
de nefri. Se determiinnumai prin tehnica ELI-
SA (14, 15).

Anticorpi anti proteine ciclic citrulinate
(anti-CCP)

Autoanticorpii care recunosc proteinele
citrulinate derivate din cele cu reziduri de argini
na in urma procesului de apoptape proteinelor
extracelulare de matrice de la nivelul arti¢ciHa
lor sunt indicatori specifici pentru poliartrita
reumatoid incipient. Citrulinarea are loc sub
influenta unei enzime, peptidilarginin deimina-
za, Tn urma agunii careia apar criptici fe@ de
care se formedzautoanticorpi. Anti-CCP sunt
utili Tn diagnosticul preclinic al PRsi au rol
prognostic in severitatea bolii. Se exdécptin
tehnici ELISA.

Anticorpi anti citoplasma neutrofil
(ANCA)

ANCA sunt autoanticorpi dirgionai cu
preponderefd fata de enzime din granuide
primare ale granulocitelor neutrofile. Au rol pa-
togen, sunt utili in diagnosticgi monitorizarea
vasculitelorsi au importam n clasificarea aces-
tora. Se execdatprin imunoflurescetd indirec
utilizand ca substrat PMN normale, izolate prin
centrifugare in gradient de densitatdixate cu
etanol. Aspectul imunoflurescen poate fi:ci-
toplasmatic (c-ANCA) (Figura 6) unde se ob-
serd o fluoresceti granuladl a citoplasmei, an-
tigenul fiind Proteinaza 3 (PR3)periunclear
(p-ANCA) (Figura 7) unde fluorescea este
omogen perinucleari antigenul major este Mi-
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can be assessed also by ELISA but only for the eloperoxidaza (MPO), dai lactoferina, elasta-
two major specificities. Despide their high spe- za, catepsina G; aspectakipic-ANCA care
cificity for vasculitides, the screening of these apare de regalin contextul prezeri anticrpilor
antibodies is not recommended. Small titers may antinucleari. Diltia screening a serului de testat
also appear in infections. When she suspicion of este de 1:10 (16). Se execsitprin tehnici ELI-
vasculitides arises, their assessment is recom-SA, numai pentru cele dawspecificiiti majore.
mended. Nu se recomaridscreening pentru agte anti-
The diseases associated with the corpi, in ciuda specificitii mari pentru vasculi-
ANCA pattern are: Wegener's granulomatosis te. Pot apare titruri migji in infeaii. Se reco-
(>95%), microscopic polyangiitis, Churg- mandi efectuarea lor cand existsuspiciune
Strauss syndrome and polyarteritis=ANCA pentru vasculite.
pattern is associated with primary vasculitides: Bolile asociate aspectuluic-ANCA
pauci-immune rapidly progressive glomer- sunt: granulomatoza Wegener in (>95%), po-
ulonephritis, microscopic poliangiitis, Churg- liangeita microscopi; Sindrom Churg-Strauss
Strauss syndrome, polyarteritis nodosa (17). A si poliarterita. Aspectup-ANCA este asociat cu
p-ANCA pattern can also be encountered in cer- vasculite primare: glomerulonefrita rapid pro-
tain collagenoses such as sindrom Felty’s syn- gresivi pauci imuf, poliangeita microscopic
drome, SLE, rheumatoid arthritis and Sjogren’s sindrom Churg Strauss, poliarterita nodoas
syndrome, as well as in certain inflammatory (17). Aspectul p-ANCA mai poate fi intalnit in
gastrointestinal diseases: ulcerative colitis, anumite colagenoze ca sindrom Felty, LES, PR
Crohn’s disease and primary sclerosing si sindrom Sjongren, precugnin anumite boli
cholangitis. In the latter diseases, the antigensinflamatorii gastro-intestinale: colita ulceratjv
are cathepsin G, elastase and lactoferrin. boala Crohri colangita sclerozaatprimaia. In
acestea din urfip antigenele sunt catepsina G,

Anti-GMB (Glomerular Basement Mem- elastazai lactoferina.

brane) Antibodies

These antibodies are directed against

Figure 6. c-ANCA (cytoplasmic ANCA) - Figure 7. p-ANCA (perinuclear ANCA) —
granular fixation of the cytoplasm homogenous perinuclear fixation of the
c- ANCA (citoplasmatic-ANCA)- fixarea cytoplasm
granularz a citoplasmei p- ANCA (perinuclear -ANCA)- fixarea omogen

perinuclear: a citoplasmei
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glomerular and alveolar basement membranesAnticorpi anti membran a bazak glome-

and are characteristic for Goodpasture’'s syn-
drome. They recognize the noncollagen domain

(NC1) of the collagen Ma3 chain. They are
pathogenetic, are usually of IgG isotype, are
confirmed by renal biopsy by their linear fixa-
tion pattern and are useful in monitoring cyto-
toxic and plasmapheretic therapy. Usually they

rular a (anti -GBM)

Anticorpii sunt diredonai fata de
membranele bazale glomerulagiealveolare fi-
ind caracteristici pentru sindromul Goodpasture.
Recunosc domeniul non-colagen (NC1) atuan
lui a3 al colagenului IV. Sunt patogegiide re-

are assessed through ELISA, but they can alsoguli izotip IgG. Sunt confirmg@prin biopsie re-

be highlighted through immunofluorescence,

nala cu aspectul liniar de fixare al acestora. Sunt

case in which the mandatory substrate is repres-utili in monitorizarea terapiei cu ageritoto-

ented by monkey kidney.

As aconclusion we make the folowing
observations. Antibody identification does not

xici si plasmaferez. Se identifi@ de regui prin
teste ELISA, dar e posib§i prin imunofluores-
cena indirect, unde substratul este obligatoriu
rinichi de maimta.

replace the diagnosis of autoimmune disease un-

less there are clinical data to sustain this dia-

Casi concluzie facem urmitoarele ob-

gnosis. Nevertheless, once their presence is con-servaii. Identificarea autoanticorpilor nu inlocu-

firmed, the diagnosis can dramatically change.

ieste diagnosticul de boalautoimud daca nu

The presence of antibodies must be interpretedexist si date clinice careassusina diagnosticul.

in the context of clinical data, patient’s age and
antibody titer.

Cu toate & odat ce prezeta lor este confirma-
ta, diagnosticul poate fi schimbat Tn mod drama-
tic. Prezem anticorpilor trebuie interpretain
contextul datelor clinice, a varstei pacientuiui

al titrului anticorpilor.
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