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Sazetak

Oralni lihen planus (OLP) kroni¢na je upalna bolest koju karakterizira imunoreak-
tivnost usmjerena prema bazalnim keratinocitima i posredovana je T-limfocitima.
Svrha istrazivanja bila je odrediti potklase salivarnog imunoglobulina A1 (IgA1) i
IgA2 te 1gG1,2,3,4 kod bolesnika s retikularnim oblikom OLP-a tijekom akutne faze
i remisije te u kontrolnoj skupini. U ukupnoj nestimuliranoj slini kod 19 bolesnika
s OLP-om u dobi od 30 do 72 godine, srednje dobi od 58 godina, u akutnoj fazi i ti-
jekom remisije te kod 21 kontrolnog ispitanika u dobi od 20 do 52 godine, srednje
dobi od 35 godina, odredene su potklase salivarnog IgA-a radijalnom imunodifuzi-
jom i potklase salivarnog 1gG-a uz pomo¢ enzimskog imunotesta. Izmedu bolesni-
ka u akutnoj fazi i kontrolnih ispitanika nije bilo znatnih razlika u IgG-uli 2 IgA-al
te IgA-a2 (p>0,05). Bolesnici u akutnoj fazi imali su znatno vece vrijednosti IgG-a3 i
IgG-a4 te proteina sline (p=0,021; p=0,004; p=0,029) u odnosu prema kontrolnoj
skupini. Izmedu bolesnika u akutnoj fazi i u remisiji nije bilo vecih razlika u vrijedno-
stima 1gG-a1,2,3,4 i IgA-al, a znatno su bile povisene vrijednosti IgA-a2 ustanovlje-
ne u akutnoj fazi (p=0,049). Izmedu bolesnika u fazi remisije i kontrolne skupine ni-
je bilo razlika ni u jednoj salivarnoj potklasi - bilo IgA-a bilo IgG-a (p>0,05). Iz svega
navedenoga moZze se zakljuciti da u akutnoj fazi raste 1gA2, sto bi mogao biti utjecaj
pojacane aktivnosti sekretorne imunosti, a mozda je i posljedica mikrobne stimula-
cije koja se vidi u akutnoj fazi lihena u odnosu prema fazi remisije.
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Uvod

Oralni lihen planus (OLP) jedna je od najcesc¢ih
dermatoza te moZe zahvatiti i sluznicu usne Suplji-
ne, a javlja se u nekoliko razli¢itih oblika. Uzrok
OLP-a je nepoznat, ali ispitivanja pokazuju da imu-
noloske reakcije imaju vaZnu ulogu (1). Dokaza-
no je da se u patogenezi lihena dogada proces koji
posreduju T-stanice, ponajviSe zato Sto tkivo lihe-
na sadrZava lokalni infiltrat aktiviranih T-limfocita

Introduction

Oral lichen planus (OLP) is one of the most co-
mmon dermatoses affecting the oral mucosa, which
may appear in different forms. The cause of OLP is
still not clear, but studies indicate that immunolo-
gic reactions may play a significant role (1). There
is a substantial evidence that the pathogenesis of li-
chen planus (LP) involves a T-cell mediated proce-
ss, particularly as LP lesional tissue exhibits a local
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zajedno s pove¢anom ekspresijom citokina i promi-
jenjenom ekspresijom adhezijskih molekula. Osim
toga terapija usmjerena prema supresiji imunog od-
govora koji je stani¢no posredovan, smanjuje limfo-
citni infiltrat i dovodi do klinickog poboljsanja pro-
mjena vezanih za lihen. Ima dokaza da humoralna
imunost takoder ima svoj udjel u nastanku i perpe-
tuaciji lihena. IgM, IgG, IgA, fibrin, fibrinogen, C3 i
C4 te C5 mogu biti u zoni bazalne membrane unutar
promjena i oko promjena tkiva idiopatskog lihena
(2). Femiano i suradnici (3) predloZili su teoriju pre-
ma kojoj je kljucni dogadaj u nastanku lihena pro-
mjena povrsinskog antigena na bazalnim keratino-
citima koju vlastiti imuni sustav ne prepoznaje, pa
pocinje lan¢ana reakcija koja zavr§ava uniStenjem
keratinocita. Ispitivanja serumskih imunoglobuli-
na i analize tkiva, uz uporabu imunofluorescentnih
tehnika, monoklonalnih protutijela i imunokemije,
upozorila su na imunolosku disfunkciju u patogene-
zi lihen planusa (4). Imunoglobulin G, A i M, zatim
C3 te fibrinogen, mogu se na¢i deponirani u podruc-
ju bazalne membrane u lihenu. Ipak, svi ti protei-
ni upozoravaju na nespecificnu poliklonalnu reakci-
ju povezanu s vaskularnom ozljedom (5). Serumske
vrijednosti IgG-a znatno su povisene kod osoba s
virusom hepatitisa C (HCV) infekcijom i lihenom u
usporedbi sa skupinom koja je imala samo lihen te s
kontrolnom skupinom, iako je prosje¢na vrijednost
skupine HCV-a takoder bila poviSena u usporedbi s
kontrolnom skupinom. Koristeci se direktnom imu-
nofluorescencijom, autori ipak nisu otkrili depozi-
te protutijela unutar bilo kojeg tkiva samog lihena
ili lihena povezanog s HCV-om, §to bi moglo upu-
¢ivati na to kako je malo vjerojatno da lokalizirani
humoralni imuni odgovor ima glavnu ulogu u pa-
togenezi bilo kojeg oblika bolesti (6). Outschoorn
i suradnici sugerirali su kako promjene u potklasa-
ma [gG-a mogu odraZavati poremecaj u imunoregu-
latornoj aktivnosti i da su te promjene u potklasama
imunoglobulina specifi¢ne za svaku bolest. Takoder
se pretpostavlja da promijenjene vrijednosti potkla-
sa IgG-a mogu odraZavati mikrobnu antigenu sti-
mulaciju u usnoj Supljini (8). Dosad je dokazano
da su salivarne potklase IgA-a i IgG-a bile poveca-
ne kod bolesnika s OLP-om, ali na malom broju is-
pitanika. Nadalje, pretpostavljalo se kako potklase
IgG-a mogu reflektirati stadij bolesti, tj. akutnu fazu
nasuprot razdoblju remisije — takav su primjer bole-
snici s buloznim pemfigoidom (9). Ipak, kod obolje-
lih od OLP-a nije bilo istraZivanja koja bi se odno-
sila na mjerenje tih potklasa u akutnoj fazi i u fazi
remisije. Svrha ovog ispitivanja bila je odrediti pot-
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infiltrate of activated T lymphocytes, with increa-
sed local expression of cytokines and altered expre-
ssion of adhesion molecules. Furthermore, thera-
pies that suppress cell-mediated immune response
reduce the lymphocyte infiltrate and cause clinical
improvement of LP lesions. Some evidence indica-
tes that humoral immunity may also play a part in
the development and perpetuation of LP. IgM, IgG,
IgA, fibrin, fibrinogen, C3, C4 and C5 may be pre-
sent at the basement membrane zone within lesio-
nal and perilesional tissue of idiopathic LP (2). Fe-
miano et al. (3) as well as others have proposed that
the key event in the pathogenesis of OLP is a surfa-
ce antigen change on the basal keratinocytes, which
is not recognized by one’s own immune system and
consequently starts a chain reaction which finishes
in the destruction of the keratinocytes themselves.
Serum immunoglobulin studies and tissue analyses
utilizing immunofluorescent techniques, monoclo-
nal antibodies, and immunochemistry have impli-
cated immunological dysfunction in the pathogene-
sis of lichen planus (4). The immunoglobulin G, A,
and M, C3 and fibrinogen all may be found variably
deposited in the basement membrane zone in lichen
planus. However, the presence of all such proteins
suggests a nonspecific polyclonal reaction associa-
ted with vascular injury (5). Serum IgG levels we-
re significantly elevated in the HCV (hepatitis C vi-
rus)-associated OLP group compared with the OLP
and normal groups, although the average level of
the HCV group was also elevated compared with
controls. These results indicate that while increased
serum IgG is apparently associated with HCV infec-
tion, serum IgG levels are nevertheless higher in pa-
tients with OLP as well as HCV. Using direct immu-
nofluorescence, however, authors did not detect any
deposition of antibodies within any of the OLP and
HCV-associated OLP lesional tissues examined, su-
ggesting that a localised humoral immune response
is unlikely to play a major role in the pathogenesis
of either form of the disease (6).

Outschoorn et al. (7) suggested that alterations
in IgG subclasses may reflect the underlying immu-
noregulatory dysfunction in autoimmunity and that
these immunoglobulin subclass alterations are dise-
ase specific. Also, it has been postulated that altered
IgG subclass levels might reflect microbial antige-
nic stimulation in the oral cavity (8). So far, salivary
IgA and IgG subclasses have been shown to be in-
creased in patients with OLP, but on a small number
of patients. Furthermore, it has been postulated that
IgG subclasses might reflect disease stage, i.e. acute
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klase salivarnog imunoglobulina A i G u ukupnoj
nestimuliranoj slini bolesnika s oralnim lihen pla-
nusom u akutnoj fazi i tijekom remisije, kako bi se
ustanovio toc¢an profil tih parametara u slini te odre-
dilo postoje li bilo kakve razlike u vrijednosti pot-
klasa s obzirom na stadij bolesti te u odnosu prema
kontrolnoj skupini. Takoder se o¢ekivalo da ¢e pot-
klase salivarnog IgA-a i IgG-a biti povisene u akut-
noj fazi oboljelih od OLP-a u odnosu prema fazi re-
misije i kontrolnoj skupini.

Ispitanci i postupci

Od svakog je ispitanika, prije nego §to je uklju-
¢en u istraZivanje, dobiven informirani pristanak
u skladu s HelsinsSkom deklaracijom II. Sudioni-
ke istraZivanja pregledao je samo jedan specijalist
oralne medicine. Ispitna skupina sastojala se od 21
ispitanika s retikularnim oblikom lihena u akutnoj
fazi (hiperkeratoza s upalom koja se ocitovala kao
crvenilo sluznice) i remisiji (hiperkeratoza, ali bez
upale). U istraZivanje su ukljuceni samo bolesnici s
bilateralnim bukalnim lezijama OLP-a (ne-eroziv-
nima) s eritemom i hiperkeratozom, a zahvacale su
podrucje izmedu 3 i 9 cm?2 (strane 1x3 cm do 3x3
cm?2, §to je mjereno parodontalnom sondom). Svi su
bili upuceni na nas Zavod prije pocetka bilo kakvog
lijeenja. Razlika izmedu dviju faza odredena je na
temelju klinicke slike. Skupinu bolesnika ¢inilo je 9
muskaraca i 12 Zena u dobi izmedu 30 i 72 godine -
srednje dobi od 58 godina. Od ukupno 19 bolesnika,
samo 7 nije uzimalo nikakve lijekove, 7 ih je uzima-
lo antihipertenzive, 8 antacide, a jedan je bio na in-
zulinu. Dijagnoza lihena potvrdena je patohistolos-
kim nalazom. Kontrolna skupina sastojala se od 21
ispitanika i oni nisu imali ni oralne ni sistemske bo-
lesti te dva mjeseca prije ukljucivanja u istraZivanje
nisu uzimali lijekove. Kontrolna se skupina sastoja-
la od 10 Zena i 11 muskaraca u dobi od 20 do 52 go-
dine - srednje dobi od 35 godina. Kontrolnu skupinu
¢inili su zdravi zaposlenici naSeg Zavoda, studenti
i laboratorijsko osoblje. Ni jedan od ispitanika nije
odustao od sudjelovanja u istraZivanju, ali od dvoje
bolesnika nismo dobili slinu u stadiju remisije, pa je
ukupan broj bolesnika s OLP-om bio 19.
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phase versus remission period, as for exemple seen
in patients with bullous pemphigoid (9). However,
there are no published studies regarding IgA or IgG
subclass switching in OLP patients during the acute
stage and remission period.

The aim of our study was to determine salivary
immunoglobulin A and G subclasses in the whole
resting saliva in patients with oral lichen planus in
acute stage as well as during remission period in or-
der to assess exact profile of these parameters in sa-
liva and to evaluate whether there are any differen-
ces in the subclasses levels with regard to the stage
of the disease and to compare them with healthy
controls. Increased salivary IgA and IgG subclasses
are expected in patients with OLP during acute sta-
ge in comparison to the ones during remission peri-
od as well as to the healthy controls.

Material and Methods

Prior to investigation informed consent accord-
ing to Helsinki II was obtained from each partici-
pant. All the participants were examined by the same
clinician. The study population consisted of 21 pa-
tients with reticular form of OLP in acute phase (hy-
perkeratosis with inflammation, seen as redness of
the mucosae) and during remission period (hyper-
keratosis but no inflammation). Only patients with
bilateral buccal (non-erosive) OLP lesions with er-
ythema and hyperkeratosis affecting areas between
3-9 cm? (sides 1x3 cm to 3x3 cm?, as measured by
periodontal probe) were randomly recruited, before
any therapy was given to them. The difference be-
tween two phases was established on the basis of
clinical appearance. In the patient group there were
9 males and 12 females, age range 30-72, mean 58
years. Out of 19, only 7 patients did not take any
medication, wheras 7 were taking antihyperten-
sives, 8 antacids, 1 was taking insuline. Diagnosis
of OLP was confirmed histopatologically. Control
group consisted of 21 participants who were our de-
partment’s healthy stuff members, students and lab-
oratory stuff, free of any oral or systemic disease,
who were not taking any medication 2 months pri-
or to this investigation. Control group consisted of
10 females and 11 males, age range 20-52, mean 35
years. None of the participants declined to partici-
pate. Two out of initial patients with OLP were not
taken into account as we did not obtaine their saliva
samples during remission period.
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Skupljanje sline

Postupak su opisali Wu-Wang i suradnici (10).
Kako bi se izbjegle dnevne varijacije, slina svih is-
pitanika skupljala se od 10 prijepodne do 13 sati.
Svi sudionici zadrZavali su slinu u ustima 5 minuta
bez gutanja i zatim su ju ispljunuli u ¢istu plasticnu
epruvetu. Odredena je bila i kolicina sline. Uzorci
su odmah pohranjeni u zamrziva¢ na -20 stupnjeva
C te su se tamo c¢uvali do pocetka analize.

Odredivanje podrazreda IgG-a

Koncentracije podrazreda salivarnog IgG-a
(IgG1,2,3,4) odredivale su se “sendvic”’-enzimskim
imunotestom (Human IgG subclass Combi EIA kit s
4x8 WELL STRIPS, The Binding Site, Velika Brita-
nija) ¢ija je varijabilnost unutar testa (“intra-assay”)
bila izmedu 2,61 i 6,03%, izmedu testova (“inter-
assay”) izmedu 5,16 i 9,54%, a osjetljivost, redom:
0,42, 7,35, 0,29 1 0,44 ug/l za IgG1, 1gG2, IgG3 i
1gG4. Uzorci sline razrijedeni su 1:100 za odrediva-
nje IgG-al i 1:25 za [gG2, -3 i -4. Odgovarajuce ra-
zrijedeni standardi i uzorci dodani su u bunarié¢e mi-
krotitarske plocice, prije toga obloZene specifi¢nim
antitijelima na ljudski IgG1, -2, -3 1 -4. Nakon ispi-
ranja, kako bi se uklonili nevezani proteini, dodan
Jje procisceni peroksidazom oznacen ovc¢ji konjugat
antihumanog IgG-a. Nevezani konjugat uklonjen
je ispiranjem, a vezani je vizualiziran dodavanjem
supstrata 3,3°,5,5 -tetrametilbenzidina koji daje pla-
vi reakcijski proizvod. Opticka se gustoca ocitavala
¢itaem ELISA za mikrotitarske plo¢ice Dynatech
MRX pri 450 nm, a konacne su koncentracije imu-
noglobulina izraZene u pg/L sline, uzimajuéi u obzir
razrjedenje uzoraka sline.

Odredivanje podrazreda IgA-a

Koncentracije podrazreda salivarnog IgA-a
(IgA1ilIgA2) odredivale su se radijalnom imunodi-
fuzijom (Human IgA subclass NL Combi RID Kit,
The Binding Site, Velika Britanija). Odgovarajuci
volumeni (2x5 pl za IgA1 i 10 ul za IgA2) nerazri-
jedene sline te odgovarajuce razrijeden standard i
kontrolni uzorak pipetirani su u bunari¢e ploce za
imunodifuziju u agaroznom gelu, koji sadrZzava od-
govaraju¢e monospecificno antitijelo. Ploce su za-
tim ponovno zatvorene u originalnu ambalazu i in-
kubirane u vlaznoj komori. Nakon 96 sati inkubacije
na sobnoj temperaturi, draguljarskim se povecalom
mjerio promjer precipitacijskog kruga s to¢noséu od
0,1 mm. Koncentracije imunoglobulina ocitane su
iz priloZene referentne tablice i izraZene u pug/L sli-
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Saliva collection

The procedure was as described by Wu-Wang et
al.(10). To avoid daily variations, the saliva sample
was collected between 10 a.m. and 1 p.m. for all
volunteers. All participants were instructed to col-
lect saliva in their mouths for 5 min without swal-
lowing and to spit into a clean plastic container. Sal-
ivary flow rate was determined. The pooled samples
were immediately placed in a -20°C freezer until
ready for analysis.

Determination of IgG subclasses

Salivary IgG subclasses (IgG1,2,3,4) were de-
termined by the “sandwich” enzyme immunoassay
(Human IgG subclass Combi EIA kit with 4x8 well
strips for each subclass, The Binding Site, England)
having intra-assay variability between 2.61 and
6.03% and inter-assay variability between 5.16 and
9.54% and with analytical sensitivity of 0.42, 7.35,
0.29, and 0.44 pg/L for IgG1, 1gG2, IgG3 and IgG4,
respectively. Saliva samples were diluted 1:100 for
IgG1 and 1:25 for other subclasses determinations.
Appropriately diluted calibrators and samples were
added to the microplate wells pre-coated with spe-
cific antibodies to human IgGl, IgG2, 1gG3 and
1gG4, respectively. After washing to remove the un-
bound proteins, purified peroxidase labelled sheep
anti-human IgG conjugate was added. The unbound
conjugate was removed by washing and the bound
conjugate was visualised by 3,3°, 5,5’-tetrameth-
ylbenzidine substrate which gives a blue reaction
product. The optical densities were read by the Dy-
natech MRX Microplate Reader at 450 nm, the fi-
nal subclass concentrations were calculated accord-
ing to the dilutions of saliva samples and expressed
in pg/L of saliva.

Determination of IgA subclasses

Salivary IgA subclasses (IgA1l and IgA2) were
determined by radial immunodiffusion (Human
IgA subclass NL Combi RID Kit, The Binding Site,
England). Appropriate volumes (2x5 ul for IgAl
and 10 pl for IgA?2) of nondiluted saliva as well as
of appropriately diluted calibrator and control sam-
ple were placed into agarose gel immunodiffusion
plates containing the appropriate monospecific anti-
body. The plates were then tightly closed, re-sealed
in their original pouches and placed in the moist
chamber. After 96 hour incubation at room tempera-
ture the precipitation ring diameters were measured
to the nearest 0.1 mm using a jewellers eyepiece,
the antibody concentrations were read from the ref-
erence table enclosed, and expressed in ug/L of sa-
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ne, uzimajuci u obzir dvostruki volumen uzorka ko-
ji se koristio za odredivanje IgA-al. Promjeri preci-
pitacijskih krugova standarda i kontrolnog seruma
uvijek su bili u ocekivanom rasponu, tj. njihove su
koncentracije uvijek bile u sklopu 10% koncentra-
cija navedenih na naljepnici bocica.

Proteini su odredeni prema Bradfordovoj meto-
di (11).

Statisti¢ka analiza obavljena je statistickim sof-
tverom SPSS 10,0 za Windowse. Takoder je na-
pravljena deskriptivna statistika i normalnost
distribucije, a testirana je jednosmjernim Kolmogo-
rov-Smirnovim testom. Bududi da je test pokazao
da su podaci normalno distribuirani, analiza poda-
taka obavljena je parametrijskim testovima. Analiza
varijance (ANOVA) i usporedbe parova (post hoc
Scheffeov test) koristile su se kako bi se ispitale ra-
zlike u potklasama salivarnih imunoglobulina A1 G
te proteina izmedu razlicitih skupina ispitanika. P
vrijednosti od 0,05 smatrale su se znatnima.

Rezultati

U vrijednosti salivarnih potklasa IgG-al i IgG-
a2 izmedu bolesnika u akutnoj fazi i kontrolnoj sku-
pini nije bilo znatnih razlika (p=0,952 i p=0,207).
Izmedu bolesnika u akutnoj fazi i kontrolnoj sku-
pini postojale su razlike u vrijednostima IgG-a3 i
IgG-a4 (p=0,021 i p=0,004). Zatim, nije bilo razlika
u vrijednostima salivarnih potklasa IgA-al i [gA-a2
izmedu bolesnika u akutnoj fazi i kontrolnoj skupi-
ni (p>0,05). Takoder su ustanovljene znatne razlike
u proteinima sline izmedu bolesnika u akutnoj fazi i
kontrolnoj skupini (p=0,029).

Izmedu bolesnika u akutnoj fazi i fazi remisi-
je nije bilo znatnih razlika u vrijednostima IgG-
al,2,3,4 i IgA-al. Znatne razlike izmedu bolesnika
u akutnoj fazi i u fazi remisije nadene su u vrijedno-
stima IgA-a2 (p=0,049).

Izmedu bolesnika u fazi remisije i kontrolne sku-
pine nije bilo razlika ni u jednoj salivarnoj potklasi,
bilo IgA-a ili IgG-a (p>0,05).

Na kraju nije bilo statisticki znatnih razlika u ko-
licini izlucene sline (p>0,05).
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liva, taking into account the double sample volume
used for IgA1 determination and the fact that all sa-
liva samples were nondiluted. The ring diameters
of the calibrator and control serum were always in
the expected range, i.e. their concentrations were al-
ways within 10% of the concentrations stated on the
vial label.

Salivary proteins were determined according to
the Bradford (11).

Statistical analysis was performed by means of
statistical software SPSS 10.0 for Windows. Addi-
tionally descriptive statistics was made and normal-
ity of distribution was tested by one-way Kolmogo-
rov-Smirnov test. As the test showed that the data
were normally distributed, subsequent data analy-
sis was done with parametric tests. Analysis of vari-
ance (ANOVA) and pair comparisons (post hoc
Scheffe’s test) were used in order to examine dif-
ferences in salivary immunoglobulin subclasses A
and G levels as well as proteins between different
groups of participants. P values 0,05 were consid-
ered as significant.

Results

There were no significant differences in salivary
IgG1 and IgG2 subclasses (p=0,952 i p=0,207) be-
tween patients in acute phase and controls. Signi-
ficant differences in salivary 1gG3, IgG4 and pro-
teins were found between patients in acute phase
and controls (p=0,021; p=0,004; p=0,0029). Furt-
hermore, there were no significant differences in sa-
livary IgA1l and IgA2 subclasses between patients
in acute phase and controls (p>0,05). Between pa-
tients in acute phase and ones in the remission peri-
od there were no significant differences in salivary
1gG1,2,3,4 i IgA1 subclasses, however significant
difference was found in IgA2 levels (p=0,049).

In patients during remission period and controls
there were no significant differences in any salivary
IgA or IgG subclass levels (p>0,05).

There were no significant differences between the
tested groups regarding quantity of saliva (p>0,05).
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Tablica 1. Potklase salivarnog imunoglobulina G 1,2,3,4 i A1i 2, zajedno s proteinima sline kod bolesnika s akutnim oralnim
lihen planusom tijekom faze remisije i u kontrolnoj skupini.

Table1 Salivary immunoglobulin G1-4, and A1-2 subclasses together with proteins in patients with acute oral lichen planus,
during remission period and in the controls.

95% intervali
pouzdanosti *
95% Confidence
Broj ¢ | Sr. vrijed. | St.dev.e | St.pog.* interval for Mean .
N * Mean SD SE Donja Gornja Min. Max.
granica granica
* Lower e Upper
bound bound
akutna ¢ acute 19 53,95 42,46 9,74 33,48 74,41 5,38 153,80
1gG1 remisija ® remission 19 23,80 13,00 2,98 17,54 30,07 4,39 53,30
kontrole ¢ control 21 48,42 82,85 18,08 10,71 86,13 3,80 345,80
akutna ¢ acute 19 336,10 293,67 67,37 194,56 477,65 64,57 1038,20
I1gG2 remisija ¢ remission 19 280,50 221,64 50,85 173,67 387,33 14,00 908,50
kontrole ¢ control 21 185,57 271,56 59,26 61,96 309,19 12,50 1111,30
akutna ¢ acute 19 41,38 42,59 9,77 20,85 6191 0,56 176,83
1gG3 remisija ¢ remission 19 29,24 22,03 5,05 18,62 39,86 3,14 95,62
kontrole ¢ control 21 15,00 16,94 3,70 7,28 22,71 1,20 50,40
akutna e acute 19 84,46 94,82 21,75 38,75 130,16 0,00 306,58
1gG4 remisija ¢ remission 19 41,19 40,08 9,20 21,87 60,51 4,26 118,50
kontrole ¢ control 21 18,34 19,30 421 9,55 27,12 1,30 73,80
akutna e acute 19 205,16 310,37 71,20 55,57 354,76 32,00 1294,60
IgAl remisija ¢ remission 19 82,31 47,56 10,91 59,39 105,24 12,95 192,16
kontrole ¢ control 21 91,34 52,53 11,46 67,43 115,25 37,50 247,50
akutna e acute 19 211,49 171,82 39,42 128,68 294,31 51,96 649,20
IgA2 remisija ¢ remission 19 119,22 70,80 16,24 85,09 153,34 33,58 284,40
kontrole ¢ control 21 122,29 66,17 14,44 92,17 152,41 50,00 339,60
Proteini * akutna e acute 19 1,25 0,69 0,16 091 1,58 0,26 2,55
Proteins remisija ® remission 19 1,11 0,67 0,15 0,78 1,43 0,10 2,37
° kontrole ¢ control 21 0,75 0,31 0,07 0,61 0,89 0,24 1,36

N-number of subjects; SD-standard deviation; SE-standard error

Tablica 2. Usporedba potklasa salivarnih imunoglobulina G1,2,3,4 i A1 2 te proteina sline u trima ispitivanim skupinama
(ANOVA).
Table 2  Statistical analysis (ANOVA) of salivary immunoglobulin G1-4, and A1-2 subclasses and proteins.

Zbroj kvad.rata Stupanj slobode ¢ =i kva!drat F-vrijednost ¢ Razina znatnosti ©
odstupanja odstupanja ..
Degrees of freedom F-value Significance

Sum of Squares Mean Square
IgGl 9863,41 2 4931,70 1,59 211
IgG2 233099,88 2 116549,94 1,66 ,198
1gG3 6980,06 2 3490,03 4,14 ,021
1eG4 44548.,97 2 22274,48 6,29 ,003
IgAl 180507,05 2 90253,52 2,76 ,072
IgA2 105977,79 2 52988,89 4,18 ,020
Proteini ¢ Proteins 2,69 2 1,34 4,04 ,023
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Tablica 3. Usporedba potklasa salivarnih imunoglobulina G1,2,3,4 i A1 i A2 te proteina sline kod bolesnika s akutnim oralnim

lihen planusom, s nalazom u fazi remisije i s kontrolnom skupinom (post hoc Scheffeov test).

Table3  Comparison of salivary immunoglobulin G1-4, and A1-2 subclasses together with proteins in patients with acute oral
lichen planus, during remission period and in the controls performed with Scheffe’s test.
S . 95% intervali pouzdanosti ®
rednja Znatnost ¢ 95% Confidence interval
pogreska ¢ 3 . . 5 3
Sig Donja granica ° Gornja granica *
SE
Lower bound Upper bound
leG1 akutna * acute remisija ® remission 18,0211 255 -15,17 75,4598
g kontrole ¢ control 17,5868 952 -38,69 49,7517
1eG2 akutna » acute remisija ¢ remission 85,7468 811 -160,02 271,2261
g kontrole ¢ control 83,6804 ,207 -59,90 360,9618
. remisija ¢ remission 9,4122 441 -11,53 35,8047
1gG3 | akumavacute | | o oile o control 9.1854 021 3.8 49,4796
e akutna * acute remisija ¢ remission 19,3023 ,090 -5,2727 91,8064
g kontrole ¢ control 18,8371 ,004 18,7479 113,4874
loA] akutna * acute remisija ¢ remission 58,6480 121 -24,63 270,3295
g kontrole ¢ control 57,2345 ,148 -30,10 257,7518
[eA2 akutna * acute remisija ® remission 36,5122 ,049 4597 184,0940
g kontrole ¢ control 35,6322 051 -,400 178,8087
Proteini ® akutna * acute remisija ¢ remission L1871 755 -,330 6111
Proteins kontrole ¢ control ,1826 ,029 -,041 ,9598
SE-standard error; sig.-significance
Rasprava Discussion

Uloga salivarnog Ig-a, posebice potklasa salivar-
nih imunoglobulina u imunopatogenezi i klinickom
tijeku oralnih bolesti, nije sustavno ispitana. Dosa-
dasnji podaci o serumskim imunoglobulinima u li-
henu kontroverzni su i primarno se sastoje od poda-
taka na bolesnicima s lihenom koZe, dok su skromni
podaci o salivarnim imunoglobulinima, posebice
u potklasama IgA i IgG. Mahood (12) je izvijestio
da postoji vjerojatno manji poremecaj u serumskim
imunoglobulinima tih bolesnika koji nestaje kako
se koZa oporavlja. Isti autor je ustanovio jasno po-
viSenje serumskog IgG-a i IgM-a, s manje znatnim
poviSenjem IgA-a. Lundstrom (13) je istaknuo da
su srednje vrijednosti serumskog IgG-a bile povi-
Sene kod bolesnika s lihenom u usporedbi s kon-
trolnom skupinom, a nije bilo znatnih razlika u se-
rumskim IgA-u i IgM-u. Ono $to se vidi kod vecine
bolesnika s lihenom jest blagi do umjereni poliklon-
ski porast IgG-a koji nije tipican za bilo koju drugu
dosad poznatu bolest. Kao sekundarni efekt, stani-
cama posredovani antigeni i citotoksi¢ne reakcije,
mogu utjecati na humoralnu imunost i tada dovesti
do povisSenja uglavnom IgG-a. Gandolfo i suradnici
(14) izvijestili su o povecanju prosje¢nih vrijedno-
sti IgG-a u serumu bolesnika s atroficno-erozivnim
oblikom OLP-a u usporedbi s bolesnicima s reti-
kularnim oblikom OLP-a, te tako potvrduju ulogu
humoralne imunosti u patogenezi OLP-a. Griffith i
suradnici (15) predloZili su da povisena razina se-

The role of salivary immunoglobulins, especial-
ly immunoglobulin subclasses in the immunopatho-
genesis and the clinical course of oral mucosal dis-
eases, have not been yet studied comprehensively.
So far, data on serum immunoglobulins in LP are
controversial and concern primarily patients with
skin lesions, and data upon salivary immunoglobu-
lins, especially IgA and IgG subclasses are sparse.
Mahood (12) reported that there is some, proba-
bly minor, disturbance of serum immunoglobulins
which reverts to normal as the skin recovers. The
same author found clear rise in serum IgG and IgM
levels, with less significant rise in IgA levels. Lund-
strom (13) found that mean levels of serum IgG
were elevated in the OLP patients when compared
to the control group together, but there were no sig-
nificant differences in serum IgA and IgM. The pat-
tern seen in most of the OLP patients with immu-
nological changes is slight to moderate polyclonal
increase of IgG which is not typical for any specific
disease known hitherto. As a secondary effect cell-
mediated antigenic and cytotoxic reactions may al-
so influence the humoral immunity and then lead
mainly to elevations of serum IgG. Gandolfo et al.
(14) reported increase in the average serum IgG
level in patients with atrophic-erosive form of OLP
when compared to the patients with reticular form
of OLP, confirming the role of humoral immunity in
OLP pathogenesis. Griffith et al. (15) suggested that
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rumskog IgG-a moZe predstavljati sekundarnu in-
fekciju tijekom erozije sluznice, a Lundstrom (13)
smatra da se radi o stalnoj autogenoj proizvodnji to-
pljivih antigena. Rabinovich i suradnici (16) tako-
der su ustanovili poviSenu razinu serumskog IgG-a i
ona je bila gotovo statisticki znatna kod bolesnika s
OLP-om te su zakljudili da je uloga humoralne imu-
nosti u patogenezi OLP-a vjerojatno sekundarna na
reakciju protiv bazalnih keratinocita koja je posre-
dovana stanicama. Mi smo pretpostavili da povise-
nje serumskog IgG-a, koje je ustanovljeno u drugim
istraZivanjima, moZe biti objasnjenje za poviSene
vrijednosti salivarnog IgG-a u nasoj studiji. Ipak, si-
multano odredivanje IgG-a u slini i serumu dalo bi
precizniji odgovor. Neki autori, poput Sistiga i su-
radnika (8) te Lozade-Nura i Mirande (17) istaknuli
su vaznost IgG-a u imunosti sluznica. Smatra se da
IgG naden u slini ve¢inom dolazi iz seruma te da se
prenosi pasivnom difuzijom kroz sluznice. MoZe-
mo pretpostaviti da poviSena razina salivarnog IgG-
a moZe dolaziti iz seruma. MoZemo takoder pretpo-
staviti da je sistemski imuni odgovor koji je voden
uglavnom kroz IgG potaknut kod bolesnika s OLP-
om. Malo je vjerojatno da je sistemska infekcija
potaknula preferencijski porast u potklasama IgG-
a, zato Sto ni jedan od bolesnika nije imao sistem-
sku infekciju. Takoder je malo vjerojatno da je lo-
kalna infekcija dovela do poviSenja IgG-a, jer nasi
bolesnici nisu imali lokalne infekcije. Cini se da je
fizioloska uloga potklasa IgG-a opcenito nepozna-
ta, osim Sto se zna da blokira protutijela u alergij-
skim reakcijama (18). IgG4 obi¢no reagira na aler-
gene, posebice polisaharide. Takoder se smatra da
1gG4 mozZe djelovati kao patognomic¢no protutijelo
u tkivima i da su njegove potklase povisene u tkivu
drugih tkivnih dermatoza, poput onih pemfigus vul-
garis, folijaceus, bulozni pemfigoid, pemfigoid mu-
koznih membrana 1 lihen sklerozus (9,18-21). Na
kraju su neki autori pretpostavili kako promjene u
potklasama IgG-a mogu odraZavati aktivnost bole-
sti, kao Sto je akutni stadij nasuprot razdoblju remi-
sije kao Sto se vidi kod bolesnika s buloznim pemfi-
goidom kod kojih IgG1 prelazi na IgG4 (19). Ipak,
kod nasih ispitanika s oralnim lihen planusom nije
bilo razlika ni u jednoj potklasi IgG-a izmedu bole-
snika u akutnoj fazi i onih u remisiji.

Crago i suradnici (22) te Brown i Mestecky (23)
pretpostavljaju da promjene u koncentraciji IgA-al
i/ili IgA-a2 mogu biti posljedica razlicite antigene
stimulacije u usnoj Supljini koja potice ili IgA1 ili
IgA2 da proizvode protutijela iz plazma stanica.

Iz svega navedenoga moZe se zakljuciti da u

Potklase salivarnog IgA i IgG

elevated serum level of IgG may represent a sec-
ondary oral infection during mucosal erosion, while
Lundstrom (13) suggests that it might represent a
continous autogenous production of soluble anti-
gens. Rabinovich et al. (16) also found increased
levels of serum IgG approaching statistical signif-
icance in patients with OLP and concluded that the
role of humoral immunity in the pathogenesis of
OLP is probably secondary to the cell mediated re-
action against basal keratinocytes. We assumed that
the rise in serum IgG found in other studies could
be the explanation for increased salivary levels of
IgG subclasses in our study. However, simultaneous
determination of IgG in saliva and sera would more
precisely solve the problem in the future. Some au-
thors (8,17) advocated an important role of IgG in
mucosal immunity. IgG found in saliva has been re-
ported to originate mainly from serum and is trans-
ported by passive transmucosal diffusion. We can
only speculate that the increased levels of salivary
1gG 2,3,4 subclasses in both phases of the disease
could be a result of increased IgG levels in serum
of patients with OLP. At this point we can assume
that a systemic immune response conducted mainly
through IgG is triggered in patients with OLP. It is
very unlikely that a systemic infection, which other-
wise might give a preferential rise in IgG subclass-
es, is responsible for these differences seen in our
patients with OLP, because at the time of this inves-
tigation none of the patients with OLP had any sys-
temic infection. Also it is very unlikely that local in-
fection would give rise to IgG 2, 3, 4 subclass levels
as our patients were free of any oral infections. So
far it seems that the physiological role of the IgG
subclasses in general is unknown, except their ro-
le of blocking the antibodies in allergic reactions
(18). IgG4 usually responds to allergens, especially
to polysaccharides. Also, it has been postulated that
IgG4 can act as a pathogenic antibody in the tissues
and its subclasses are elevated in the tissues of ot-
her similar dermatoses such as pemphigus vulgaris,
foliaceus, bullous pemphigoid, mucous membrane
pemphigoid and lichen sclerosus (9, 18-21). Finally,
some authors postulated that changes in IgG subcla-
sses might reflect disease activity such as acute sta-
ge versus remission period as it was seen in bullous
pemphigoid patients where switching from IgGl1 to
1gG4 occurs (19).

However, in our participants with oral lichen
planus there were no differences in any IgG subcla-
ss levels between the patients in the acute phase and
the ones in the remission period. Crago et al. (22)
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akutnoj fazi raste IgA2, Sto bi mogao biti utjecaj po-
jacane aktivnosti sekretorne imunosti, a mozda i po-
sljedica mikrobne stimulacije u akutnoj fazi lihena u
odnosu prema fazi remisije. Na kraju treba istaknu-
ti da su na rezultate ovog istraZivanja utjecali mo-
guca prisutnost parodontitisa, dobna razlika izme-
du ispitne i kontrolne skupine, pusenje te prisutnost
mikroba. Budu¢i da nismo imali referentne vrije-
dnosti normalnih salivarnih obiju potklasa, kontrol-
nu skupinu ¢inili su zdravi mladi ljudi. Vjerojatno
su najvazniji ¢imbenik koji ima utjecaja na rezul-
tate u obliku povisSenja IgA-a2 mikrobne stimula-
cije. Nazalost to u ovom istraZivanju nije ucinjeno
i svakako bi u budu¢ima i taj ¢cimbenik trebalo uze-
ti u obzir. Isto tako velika standardna devijacija i
95%-interval pouzdanosti pokazuju da su ispitiva-
ne skupine premale, ali je ovo ispitivanje obavlje-
no kao ogledna studija kako bi se ispitale razlike u
tim skupinama.
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as well as Brown and Mestecky (23) suggested that
changes in IgA1 i/ili IgA2 might result from diffe-
rent antigenous stimulation in the oral cavity whi-
ch triggers either IgA1 or IgA2 antibody producti-
on from plasma cells. We might conclude that acute
phase is characterized with increase in IgA2 which
might reflect microbial stimulation seen in acute
phase in comparison to the remission period. Finally,
this study’s possible confounding factors that could
bias the obtained results were possible presence of
periodontitis, age difference between OLP group
and controls, smoking status, as well as microbial
presence. As we did not have any reference values
regarding normal salivary Ig levels, we recruited the
control group from healthy younger adults. Proba-
bly the most important possible confounding factor
in elevation of IgA?2 could be the microbial stimula-
tion. Unfortunately, assessment of microbiological
load and diversity has not been studied in this study
and of course this would then clearly show wheth-
er rise in certain subclass was a result of microbi-
al preferential stimulation. Also, SD and 95% mean
confidence intervals are large suggesting the study
groups were too small, but this study was designed
as a pilot study in order to see whether any differ-
ences exist at all.
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Oral lichen planus (OLP) is a chronic inflammatory disease which is characterized by
an immunoreactivity directed against basal keratinocytes and mediated by T/lym-
phocytes. However, it is well known that salivary immunoglobulins have important
role in the protection of mucosal surfaces. The aim of this study was to determine
salivary immunoglobulin A1 (IgA1) and IgA2, together with 1gG 1,2,3,4 subclass lev-
els in patients with oral reticular lichen planus during acute stage and remission
period as well as in comparison to the controls. In the whole resting saliva of 19
patients with OLP, age range 30-72, mean 58 years in acute phase and during re-
mission period, and in 21 controls, age range 20-52, mean 35 years, salivary IgA and
IgG subclasses were determined with radial immunodiffusion and enzyme immuno-
assay respectively. There were no significant differences in salivary 1gG1 and IgG2
as well as IgA1 and IgA2 between patients in acute phase and controls (p>0.05). Pa-
tients in acute phase had significantly increased IgG3, IgG4 and proteins in compar-
ison to the controls (p=0,021; p=0,004; p=0,029). No significant differences could
be found between patients in acute phase and during remission period in 1gG1,2,3,4
and IgA1 while 1gA2 was significantly increased in acute phase in comparison to
the remission period (p=0,049). Between patients in remission period and controls
there were no significant differences in any IgA or IgG salivary subclasses (p>0,05).
We can conclude that acute phase is characterized with increase in IgA2 which
might reflect increased activity of secretory immunity as a possible result of micro-
bial stimulation seen in acute phase in comparison to the remission period.
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